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General and Physical Chemistry. 


A Unit for the Measurement of Light. By W. Siemens (Ann. 
Phys. Chem., 22, 304).—The recent Conference at Paris for the 
determination of the units of electric quantities, adopted for their 
unit of light that which is given from a surface of fused platinum 
one centimetre square at the moment of its solidification (this vol., 
p. 2). The author has arranged an apparatus to realise this unit. 
The contrivance consists of a piece of very thin platinum foil, heated 
to its melting point by an electric current, while the light from it 
is allowed to pass through an aperture one-tenth of a square centi- 
metre in area. This light is about equal of 1°5 English standard 
candles. R. R. 


Specific Refractive Energy. By J. Kannonixorr (Bull. Soc. 
Chim., 41, 548).—The author has determined the indices of refrac- 
tion of the elements in the first two groups of the periodic system. 
These are calculated from the specific refractive energy of the 
corresponding salts of the organic acids, the specific refractive 
energy of the elements composing the latter being known. In taking 
the index of refraction for a ray of infinite wave-length, and grouping 
the elements according to the periodic law, perfect regularity is 
observed in the change of values. 


Group I. Group IT. 
Ra. . Ry. 
Li = 2-97 Mg= 657 
751 
Na= 4°03 Zn = 9:38 
Rb = 11°60 
Cu = 11°25 Cd = 12°64 


Cs = 18°84 
Ag = 12°62 Hg = 19°40 
b 
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The indices of refraction of the groups NO; and SO, (contained in 
nitrates and sulphates) were determined by subtracting the indices of 
the refraction of the metal from that of the sulphate or nitrate. In 
this way the author obtained the following mean values: NO,;—R, 
= 13°75 and SO,— R, = 16°80. These values enable him to form some 
conclusions as to the structure of nitric and sulphuric acids. Thus he 


O 
considers the structural formula of nitric acid to be HO—N¢ | 
O 


with tryad nitrogen, and of sulphuric acid, j19>S<f, with hexad 
sulphur. A. B. 
Electrical and Optical Units (Ann. Phys. Chem. [2], 22, 616). 


—The following definitions were accepted by the International Con- 
ference which met at Paris, April 28th to May 3rd, 1884. 

The Ohm is the resistance of a column of mercury of 0-01 square 
em. section, and 106 cm. in length at a temperature of 0° C. 

The Ampére is the current whose strength is equal to 0:1 C.G.S. 
electromagnetic units. 

The Volt is the electromotive force which causes a current of an 
ampére in a conductor whose resistance is an ohm. 

The Unit of Homogeneous Light is the quantity of light of that 
colour emitted in a normal direction from a square centimetre of the 
surface of molten platinum at the point of solidification. 

The practical Unit of White Light is the quantity of light given off 
from the above illuminating source in the same direction. 

fe SF 

A Constant Element for Electrical Measurements. By W. v. 
Beetz (Ann. Phys. Chem., 22, 402—410).—The author has contrived 
a small dry Daniell cell, made of a glass tube, one half of which is 
filled by a plug made with dry gypsam mixed with concentrated 
solution of zinc sulphate, and the other half with the plaster similarly 
prepared with copper sulphate. In the former a copper, and in 
the latter a zinc, wire is fixed. The arrangement is very constant, 
its electromotive force showing little diminution for many hours, and 
being moreover but little affected by change of temperature. 

R. R. 

Electricity of Flames. By J. Kotiert (Ann. Phys. Chem., 22, 
456—459).—This is a rejoinder to Elster and Geitel’s paper in the 
controversy on this subject (Abstr., 1884, p. 1238). R. R. 


Electricity developed in the Disengagement of Gases. By 
W. Hanxet (Ann. Phys. Chem., 22, 387—402).—When a strip of 
platinum with earth connection was allowed to dip into water in a 
funnel, and the water as it slowly dropped from the drawn-out tube of 
the funnel was collected in a platinum basin, that water was found to 
have a charge of negative electricity. With a strip of copper, instead 
of platinum, the same result was obtained, bat the charge was much 
weaker. Zinc, on the contrary, gave the water a positive charge. When 
the arrangement of the experiment was changed so that the metal in- 
stead of dipping into the funnel, received the drops of water therefrom, 
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as a strip inclined to the horizon, like results were obtained. When 
instead of water, acids of various kinds and strengths were allowed 
to drop on the strips of metal, and collected below in a platinum dish 
which, as also the strip of metal, could by means of a commutator be 
at will thrown into connection with the earth or with the electro- 
meter gold-leaves, the charges of electricity were in general found 
liable to vary both in nature and quantity even with the same liquid 
and the same metal. Many circumstances are mentioned in the 
paper as affecting the results, such as the way in which the drops fall 
from the lower end of the strip, the adherence of froth thereto, &c. 
In the action of acids on metals, the containing vessels sometimes 
showed charges of one or other electricity ; alternating several times 
in the course of a few minutes. 


Depolarisation of an Electric Cell by Bromine. By J. H. 
Koosen (Ann. Phys. Chem. [2], 22, 348—350).—The depolarisation 
of the negative pole in an electric cell, by the direct combination of 
the hydrogen evolved with oxygen produced by the decomposition of 
higher oxides or their derivatives, suggested the use of bromine as one 
of the elements of a constant galvanic cell of strong electromotive 
force. The cell thus constructed consists of a glass vessel, narrowed 
at the lower extremity, into which is poured the bromine; on this 
rests a plate of clay, on which is placed a clay cell containing the 
amalgamed zinc cylinder. A platinum wire passes through the clay 
plate into the bromine. To complete the cell, the upper part of the 
apparatus is filled with dilute sulphuric acid, covered by a thin layer 


of petroleum to prevent the diffusion of the bromine into the atmo- 
sphere. The electromotive force of the combination, zinc, dilute sul- 
phurie acid, bromine solution, platinum, is 1°9 volt; by substituting 
carbon for platinum, this value is increased. Its internal resistance 
is, however, greater than that of Grove’s or Bunsen’s cell, but notwith- 
standing in cases of large external resistance this cell presents the 
advantage of remaining constant for several months. fe 2 


Apparatus for Breaking Electric Circuit in an Atmosphere 
of Hydrogen. By C. L. R. E. Mences (Ann. Phys. Chem. [2], 22, 156 
—157).—The apparatus described consists of a glass bulb blown out 
of a test-tube, into which are fused the platinum wires. The bulb pre- 
vious to sealing is half filled with mercury, and the superincumbent 
layer of air displaced by hydrogen. Of the two wires one passes 
directly into the mercury, while the end of the other is immediately 
above its surface, so that by a slight rotation of the bulb it is also 
made to dip into the mercury. Thus the current can be completed 
or broken at will. ¥. &. ¥. 


Electrical Conductivity of Acids. By W. Ostwatp (J. pr. 
Chem., 30, 93—95).—According to Faraday’s law every electrolytic 
atom transfers an equal quantity of electricity, hence the electrical 
conductivity, with an equal number of electrolysable molecules, 
depends on the rapidity of the transference of the “ions.” This 
again, according to Clausius’ theory of electrolysis, is materially 

bz 
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influenced by the facility with which the electrolytes interchange 
their “zones.” The rate of chemical reactions is further dependent on 
this facility. In his contributions to chemical dynamics, the author 
has shown that the rates of chemical reactions produced by acids are 
proportional to one another, in such a manner as to appear to be 
dependent upon a special property of each acid, which the author 
styles their affinity. Hence it appears probable that the rates of 
chemical action of acids and their electrical conductivities are pro- 
portional. This conclusion is satisfactorily supported by the results 
in the following table. The numbers in column I represent the elec- 
trical conductivities of different acids, that of hydrochloric acid taken 
as 100; those in columns II and III the affinities of these acids, as 
measured by their influence in producing methyl acetate and their 
inversion of cane-sugar respectively :— 


I. II. III. 
Hydrochloric acid ...... 100°0 1000 100°0 
Hydrobromic acid ...... 101°0 98-0 111-0 
Nitric acid ........+06- 99°6 92:0 100-0 
Ethylsulphonic acid .... 799 98°0 91-0 
Isethionic acid.......... 77°8 98-0 92-0 
Phenylsulphonic acid.... 74°8 99-0 1040 
Sulphuric acid.......... 65'1 73°9 73°2 
Formic acid ..........+. 1°68 1°31 1°53 
Acetic acid ......+.206. 0°424 0°345 04 
Monochloracetic acid .... 4°9 43 4°84 
Dichloracetic acid ...... 25°3 23-0 27°1 
Trichloracetic acid ...... 62°3 68°2 75°4 
Glycollic acid .......... 1:34 -——~ 131 
Methylglycollic acid .... 1°76 — 1°82 
Ethylglycollic acid...... 13 — 1:37 
Diglycollic acid ........ 2°58 — 2°67 
Propionic acid.......... 0°325 0°304. — 
Lactic acid ........++4. 1:04 0°9 1:07 
8-Hydroxy propionic acid. 0°606 — 0°808 
Glyceric acid .......... 1:57 — 1°72 
Pyroracemic acid........ 5°6 6°7 6°49 
Batyric acid............ 0°316 03 — 
Isobutyric acid.......... 0311 0°268 0°335 
Hydroxyisobutyric acid.. 1°24 0°92 1°06 
Oxalic acid .........00. 19°7 17°6 18°6 
Malonic acid............ 31 2°87 3°08 
Succinic acid .......... 0°581 0°59 0°55 
Malic acid........2020+. 1:34 1:18 1:27 
Tartaric acid .......... 2°28 2°3 — 
Racemic acid .......... 2°63 2°3 — 
Pyrotartaric acid........ 1:08 — 1:07 
Citric acid ........06. 1°66 1°63 1-73 
Phosphoric acid ........ 7°27 — 6°21 
Arsenic acid......+.. eee 5°38 ‘81 
.B 
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Electromagnetic Rotation of the Plane of Polarisation of 
Light by Iron, Nickel, and Cobalt. By A. Kunpr (Ann. Phys. 
Chem. [2], 23, 228952). —Kerr has observed that the plane of 
polarisation of light, reflected normally from the polished pole of an 
electromagnet, is rotated (Phil. Mag. [5], 3, 321, and 5, 161—177). 
In this paper, these observations are confirmed, and it is further shown 
that transparent layers of iron, nickel, and cobalt in the magnetic field 
turn the flame of polarisation of the transmitted light most markedly. 
This rotation is for iron, for the rays of mean wave-length, about 
30,000 greater than that of glass of equal thickness. In all cases the 
rotation is in the direction of the current of magnetisation, %.¢., in the 
positive direction. Kerr’s observations regarding the reflection from 
polished electromagnetised stee) are extended to those of nickel and 
cobalt, and it is shown that in transmission, as also in reflection, the 
rotation-dispersion is anomalous, i.e., the red rays are rotated more 
than the blue. Complicated phenomena are observed by the oblique 
reflection from the polar or side surfaces, but may be explained on the 
supposition that the light, in the course of reflection, passes through 
a thin layer of the metal, wherein it undergoes a negative rotation. 
V. H. V. 
A Freezing Apparatus. By E. Lommet (Ann. Phys. Chem. [2], 
23, 614—616).—In this paper, an apparatus is described for effecting 
the solidification of water by means of a reduction of pressure by an 
air-pump, and condensation of the water-vapour evolved by concen- 
trated sulphuric acid. V. H. V. 


Thermal Conductivity of Tourmaline. By F. Srencer (Ann. 
Phys. Chem. [2], 22, 522—528).—S. P. Thompson and Lodge have 
observed (Phil. Mag. [5], 8, 18) an unilateral conductivity for heat in 
the direction of the principal axis, and further that the coefficient of 
conductivity from the antilogous towards the analogous pole differs 
from the conductivity in the reverse direction, their ratio being as the 
numbers 100: 119. Their observations were not, however, sufficiently 
numerous, nor is there any degree of certainty whether ‘the crystals 
used for experiment were homogeneous. In this paper, an account is 
given of experiments conducted with two perfectly homogeneous 
specimens of crystals from Brazil and Ceylon. The apparatus used 
was that proposed by Weber, which consists of a copper cylinder, 
connected on its upper service with a thermopile and galvanometer, 
and on to its lower surface the crystal under examination is fastened by 
solder. The lower surface of the crystal is brought into contact with 
a plate of ice by means of a suitable arrangement, and observations 
are made by the galvanometer of the changes of temperature. The 
antilogous and analogous pole were placed alternately on the copper 
cylinder, but the curves, of which the abscisse represent the time in 
seconds from the first contact with the ice, and the ordinates the cor- 
responding temperatures, were found to be practically identical. This 
result proves that the unilateral conductivity is either practically 
inconsiderable, or in all probability has no existence. V. H. V. 


Absorption of Heat by Water-vapour. By W. C. Réytcen 
(Ann. Phys. Chem. [2], 23, 1—49, and 259—298).—The absorption 
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of heat by water-vapour, strenuously maintained by Tyndall (Phil. 
Trans., 1882), and denied by Magnus, involves a point of considerable 
meteorological importance. In these papers, an elaborate account is 
given of experiments on this question, based on the following prin- 
ciple: if a gas be contained in a vessel, whose walls are more or less 
diathermic, and heated by an external source of radiation, its rise of 
temperature will be dependent mainly on two conditions, firstly, on 
the heat obtained indirectly from the warm sides of the vessel, and 
secondly, on the heat absorbed by the gas itself. Under the same 
conditions the former is independent of the nature of the gas, while 
the latter is variable according to the degree of absorption of thermic 
rays by the gas. If then two gases be submitted in succession to the 
same source of radiation, and it be found that the temperature of the 
one reaches a higher point after the interval of a given time than 
the other, it is to be concluded that the former is the greater absorbent 
of heat rays. The apparatus used consisted mainly of a thick walled, 
gilded brass tube, one side of which was closed by a plate of rock- 
salt, the other by a gilded brass plate. The rays passing through the 
former were reflected by the latter, and thus the maximum absorption 
was obtained. This absorption tube was connected with the form of 
manometer known as Marey’s drum, which consists essentially of a 
membrane of caoutchouc drawn over a metallic case, and connected 
with which is a delicate needle, registering its movements on a rotat- 
ing cylinder. By these means the most minute variations of pressure 
could be graphically represented. With this apparatus, the degree of 
absorption of heat was determined of hydrogen, damp air, and air 
containing the normal atmospheric proportion of carbonic anhydride. 
From the principle enunciated above, it is obvious that the increase 
of pressure occasioned by the rise of temperature is separable into 
two parts, i.e., permanent increase caused by the warming of the 
walls of the vessel, and temporary increase caused by the absorption 
of heat rays by the gas. Experiments showed that the former was 
constant for the same source of radiation, for damp or dry air, or 
pure hydrogen, but the latter for dry air, saturated with moisture at 
0°, and heated to 26°, was equal to 2°18 mm., a Bunsen burner being 
used as a source of radiation; water-vapour is thus an absorbent 
of the ultra-red or thermic rays. The amount of absorption effected 
by air containing the normal proportion of carbonic anhydride was, 
however, exceedingly small. Experiments were also made to determine 
the degree of absorption of the solar rays, and of rays from terrestrial 
sources by the environing atmosphere, but the places selected, Giessen 
and Pontresina, were situated at presumably insufficient altitudes to 
give satisfactory results. Other experiments are also described in 
detail, in which the oxyhydrogen flame, or flasks filled with boiling 
water or boiling aniline were used as sources of radiation, or in which 
plates of other material were substituted for the rock salt ; these all 
tended to confirm the result described above. V. H. V. 


New Method of Determining Specific Heats. By J. Tuouter 
and H. Lacarpe (Jahrb. f. Min., 1884, 2, Ref., 297—298).—The 
authors have devised a method of determining specific heats, which 
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requires at most 0°5 gram of the substance, allows more than 10 deter- 
minations in an hour, and renders all calculations for corrections 
unnecessary. As calorimeter, two glass cylinders are employed, each 
with } to 3 c.c. water. In one of these vessels, the substance is placed 
in grains, after having been warmed in a glass tube in the mouth to 
about 36°. The increase of temperature it effects in the water (of 
about 24°) can be measured to 001° by means of two thermopiles con- 
nected together through the bottoms of the two vessels and a Weber 
galvanometer. As a standard, copper is employed, the specific heat 
of which (c,) was found by Regnault to be 0°09515. The specific 
heat of the substance (¢) may, provided that equal weights of copper 
and of the substance are employed, be found from the equation— 


— c.P.C,.d, 
~p.0.(@—d) +P.0.a’ 


Cy 


in which P is the weight of the calorimetric liquid, C its specific heat, 
p the weight of the substance, d and d, the deflection of the galvauo- 
meter by the substance and the copper respectively. 

In order to be able to dip into the water, immediately after the 
substance, the copper, which has been simultaneously warmed in a 
second glass tube placed in the mouth, recourse is had to a third glass 
cylinder, also provided with a thermopile. In order to obtain accu- 
rate results, care must be taken that the magnetic needle stands 
exactly at zero. At the commencement of the experiment, the liquids 
in the glass cylinders must be brought to the same temperature by 
means of the galvanometer (zero). The substance and the copper 
must not be heated to too great an extent, and but little substance and 
liquid must be employed, so that the temperature in the calorimeter 
may become constant as soon as possible. Loss of heat by radiation 
is almost entirely avoided, from the rapidity of the process, if each 
calorimetric vessel is surrounded by a second larger cylinder, the lid 
of which closes the inner vessel at the same time. B. H. B. 


Specific Heat of Gaseous Elements at High Temperatures. 
By Berruetor and Vieitte (Bull. Soc. Chim., 41, 561—566).—The 
authors have continued the observations of Vieille (Abstr., 1833, 
771, 898), and find in accordance with Mallard and Le Chatelier 
(Abstr., 1883, 542, 844) that the specific heats of nitrogen, hydrogen, 
oxygen, and carbonic oxide are nearly the same at all temperatures. 
From their observations on gaseous explosive mixtures (Abstr., 1884, 
709, 804), they calculate that the mean specific molecular heat of each 
gas at constant volume between 0 and ¢ is 6-7 + 0°0U16 (¢ — 2800), 
where ¢ is from 2800° to 4400°. From 0° to 200° the specific molecular 
heats of these gases are about 4°8. They are therefore doubled in the 
rise of temperature from U° to 4500°. The specific molecular heat of 
chlorine appears by some observations both at low and high temperature 
to be greater. A. B. 


Specific Heat of Steam and Carbonic Anhydride at High 
Pressure. By BertueLor and Virginie (Bull. Sec. Chim., 41, 566— 
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570).—The specific molecular heat of steam at constant volume 
between 0 and ¢ calculated by the authors from their previous observa- 
tions may be expressed by the formula 16-2 + 00019 (¢ — 2000) 
when ¢ is from 2000 to 4300, and that of carbonic anhydride 
19°1 + 0°0015 (¢ — 2000). Both gases appear, therefore, to have at a 
high temperature greater specific heats than at the ordinary ye a 
tures. , Bw 


Influence of Concentration on the Specific Heat of Aqueous 
and Alcoholic Solutions of Metallic Chlorides. By A. Biiimcke 
(Ann. Chim. Phys. [2], 23, 161—173).—Former researches have 
established that the specific heat of aqueous solutions of salts decrease 
with increase of concentration, but no general law has been deduced 
from which the specific heat of such solutions can be calculated from 
that of their constituents. In this paper, experimental values are 
given for the specific heat of aqueous solutions of sodium, barium, 
mercuric and manganous chlorides, and of alcoholic solutions of zine, 
ferric, mercuric, manganous, zinc and ferric chlorides. The results 
adduced confirm the above generalisation. A comparison of the 
observed specific heat for unit mass with the specific heat calculated 
on the supposition that the dissolved salt is nut chemically combined 
with the solvent, shows great irregularities in either direction; these 
are undoubtedly due to a difference in condition of the undissolved 
and dissolved salt, arising probably from a more intimate association 
of the salt with the molecule of the solvent, such as might lead to 
the production of a hydrate or alcoholate respectively. 

In a note, the author adds a determination of the specific heat of 
metallic uranium made with the improved Bunsen ice calorimeter 
used for the above experiments, the mean value was ‘0280 (comp. 


Abstr., 1881, 1031). V. H. V. 


Heat of Combination of Hydrogen with Oxygen. By A. 
Bor.ot (Compt. rend., 99, 712—714).—Two-thirds of the heat of 
formation of water is developed by the hydrogen and one-third by the 
oxygen, this being the proportion by volume in which the gases com- 
bine. The water formed absorbs no latent heat, and in the formation 
of 18 grams of water the 2 grams of hydrogen develop 46 cal. and 
the 16 grams of oxygen 23 cal. Hydrogen peroxide contains the two 
gases in equal volumes, and in the formation of this compound each 
constituent develops the same amount of heat, viz., 23°7 cal. for 
34 grams of peroxide. The latent heat of this quantity of peroxide 
is 44°6 cal., one-half of which is proper to each constituent. 

The considerations on which these conclusions are based also show 
that the sp. gr. of liquid oxygen is $ or 0888. Wroblewski found 
0°89—0°90. C. H. B. 


Heat of Formation of some Soluble Compounds and the 
Law of Thermal Substitution Constants. By D. Tomuast (Bull. 
Soc. Chim., 41, 532—541).—The author gives a large number of 
instances in which the heats of formation of soluble compounds are 
found by the experiments of others to agree with those calculated by 


GENERAL AND PHYSICAL CHEMISTRY. 9 


the law of thermal substitution constants, and shows that in the cases 
of sodium sulphite and hydrogen sodium sulphite, the numbers lately 
found by De Forcrand (Abstr., 1884, 803) agree with those previously 
calculated. The differences between the estimated and calculated 
heats of formation of certain copper, lead, and mercury salts, which 
have been brought forward by Berthelot (Abstr., 1884, 702), as 
instances of the inaccuracy of the law may, according to the author, 


be due to dissociation, or may disappear with more careful observa- 
tion. A. B. 


Relation between the Density and Viscosity of Liquids. By 
L. Warsure and J. Sacus (Ann. Phys. Chem. [2], 22, 518—522).—The 
earlier experiments of Coulomb established that the friction of water 
was independent of the pressure, a result corroborated by the researches 
of Poiseuille. Warburg and Babo have however shown that the vis- 
cosity of liquid carbonic anhydride at 25°1° is increased in the ratio 
628: 800 by a rise of pressure from 70 to 105 atmospheres. But this 
change is probably dependent on the variation of density accom- 
panying that of pressure. Then, if in other liquids the change in 
viscosity is in the same direction as that of liquid carbonic anhydride, 
it is evident that no variation will be observable within narrow, but 
‘ only within wide variations of pressure, i.e., from 1 to 100—150 atmo- 
spheres. By means of a suitable apparatus it was ascertained that the 
viscosity of liquid carbonic anhydride, ether, and benzene, increases 
with increase of pressure, whilst that of water decreases. 

V. HV. 


Apparatus for the Determination of Vapour-densities at 
Low Temperatures. By N. y. Kiosuxorr (Ann. Phys. Chem. [2] 
22, 465—492). The principle of the apparatus described in this 
paper is that of the so-called weight-thermometer. It consists essen- 
tially of a cylindrical glass vessel filled with mercury, into which by 
suitable means is introduced a small glass bottle containing a weighed 
quantity of the liquid whose vapour-density it is desired to determine. 
If the weight of the mercury contained originally in the vessel be 
known, and also the weight expelled at the given temperature of the 
experiment, then from the weight of mercury (in excess of the latter 
quantity) expelled by the vaporisation of the liquid and of the mercury 
remaining in the vessel, the volume occupied by the weighed quantity 
of the liquid can be determined. This apparatus, it is proposed to 
call the “ Vapour-density Dilatometer.” The experimental results 
obtained with liquids of various boiling points are adduced, and the 
observed values for the vapour-densities approximate very closely to 
those required by theory. V. EY. 


Estimation of Vapour-densities of Liquids of High Boiling 
Point. By N. v. Kiosuxorr (Ann. Phys. Chem. [2], 22, 493—509). 
—The apparatus described is based on the principle of the hydrometer, 
and consists of a small cylindrical glass vessel, provided with an 
arrangement at its summit for bearing weights; at the lower end is 
an aperture for communication of the liquid contained in the hydro- 
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meter with that in which it floats, and for introducing within a glass 
bottle the liquid whose vapour-density is required. If then in a blank 
experiment, the hydrometer sinks to a certain mark, and there be 
introduced the liquid, which is converted into a state of vapour, a 
portion of the liquid contained in the hydrometer is forced out, 
whereby the hydrometer becomes lighter and rises. Weights must 
then be added to restore it to its original position. In the experiments 
detailed, the hydrometer was filled with and floated in mercury, and 
from the quantity of mercury forced out by the vaporisation of the 
liquid, as indicated by the difference in weights required for the 
immersion of the hydrometer to the given mark, the volume occupied 
by the weighed quantity of the liquid can be determined. It is 
proposed to call this apparatus the “ Vapour-density Areometer.” 
Experiments with chloroform, ethyl alcohol, and benzene, are quoted, 
and the results were satisfactory even with small quantities of these 
liquids. It is proposed to carry ou investigations on the vapour- 
densities of iodine and sulphur with a modified form of this apparatus. 


V. H. V 


Diffusion of Gases and Vapotrs. By A. WinKELMANN (Ann. 
Phys. Chem., 22, 152—161).—In this, his second paper on the subject 
(ibid., 22, 1), the author adduces experiments and discussions to 
show how the determination of the coefficients of diffusion of vapours 
through gases is affected by the nature of the gas, the velocity of 
saturation, and other circumstances. His final and corrected values 
for the combinations experimented on are as follows—water-vapour 
into hydrogen at 49°5° being taken as unity— 


49 °5°. 


Water-vapour into hydrogen 1-0000 
OEP ncccccoseccccsses| O°SRR7 
carbonic anhydride..} 0°1811 


” ” 


” »” 


R. R. 


Diffusion of Homologous Ethereal Salts. By A. WinkeLMANnN 
(Ann. Chim. Phys. [2], 23, 203—227).—The rates of transpiration 
of homologous ethereal salts and their coefficient of friction have 
been the subject of various investigations by Meyer and Schumann 
(Abstr., 1881, 504), Puluj, and others. In this paper, an account is 
given of experiments made with a view of determining the diffusion 
coefficient of ethereal salts, and of the molecular path-length of their 
vapours deduced therefrom. Air, hydrogen, and carbonic anhydride 
were chosen as the media into which the vapours diffused, and their 
coefficients for normal pressure and experimental temperature, 7, were 
calculated according to the formula 


K = (et ho) u—ho) ' >) A 273+7 . 1 
2 d, 273) (41 —b){ logn P—log,(P—p) 


in which h, and ho are the lengths in mm. of the liquid vaporised, 
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S the density of the liquid at temperature 7, d the density of its 
vapour, P the atmospheric pressure, and p the pressure of the 
saturated vapour at 7 (about 72°). In the series of tables are given 
the experimental values for the various ethereal salts, and the results 
so obtained are reduced to normal pressure and temperature on the 
hypothesis that the diffusion coefficient decreases in proportion to the 
square of the absolute temperature. 

The following table contains some of these reduced results, the 
upper number giving the result for air, the middle for hydrogen, 
and the lower for carbonic anhydride :— 


Tase I. 


Diffusion coefficients at 0° and 760 mm. 


Methyl. 


Ethyl. 


Propyl. 


Isobutyl. 


PONDS oo 60 cbse kes 


BOING oan cccectees 


Propionate . 


Butyrate.....ecesees 


Iscbutyrate.......++. 


Valerate ...... 


0 -0863 
0 3349 
0 -0566 


0:0739 
0° 2888 
0 °0503 


} - 


0 °Uv709 
0°2727 
0 0487 


0°0533 
0 °2224 
0 -0397 


0 0644 
0° 2460 
0 °0445 


0 0554 
0°2121 
0 °0396 


0 -0506 
0°1998 
0 *0365 


0 -0566 
0 °2232 
0-040 


0 0523 
0°2059 
0 0364 


0 0474 
0°1850 
0° 0332 


0 -0569 
0 °2283 
0 0409 


00539 
0 -2120 
0 -0388 


0 0468 
0°1889 
0 :0336 


—— 


0-2050 


0 °0505 
0 0366 


0 0166 
0°1891 
0 °0341 


0°1694 


0 0423 
0° 0308 


It will be seen from the above table (I) that the diffusion co- 
efficients of isomeric salts are approximately equal, and (II) that they 
decrease slightly with increase of molecular weight. But if the air 
diffusion coefficients be multiplied by the densities of their vapours 
the values so obtained are approximately equal, varying from 0°216 to 
0243, so that in such a homologous series the following result obtains. 
“Under the same conditions of temperature and pressure equal masses 
of the various vapours diffuse in equal time.” But these generalisations 
do not hold good for vapours of all liquids of analogous molecular 
. Constitution, as those of water, alcohol, and ether. From the results 
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in the above table, the mean path-length of the molecule can be 
deduced from Stefan’s formula— 
80/2 . a/ m, + Ma | 1 
k= 8 esas MM ah % i ° 
Vi vb?” 
adopting for the mean path-length of the mixed molecules of air, of 
hydrogen, and carbonic anhydride respectively, the calculated values 
of Obermayer (comp. Wien. Ber., 73, 1876). 
The following table contains the mean values for the path-lengths 
of the molecules of the vapours of the above ethereal salts. 


Tase II. 
Mean Path-lengths x 108 in centimetres at 0° and 760 mm. 
220°5 C,H,,0, 
181°0 C.H,,;0, 
152°5 C.H,s0, 
133-0 


The mean path-length thus decreases with increase of molecular 
weight. The diameter of the sphere of the molecule is inversely 
proportional to its path-length, and its volume inversely proportional 
to the third power of the square root of its path-length; below are 


given the value for ro and (; fo" for the above ethereal salts. 


(5)Fi0~. 
30°5 
43°5 
56°4 
69°4 
82°3 
95°3 

108°3 


It is thus seen that for every addition of CH, to the molecule the 
diameter of the molecular sphere and also its volume increase by a 
constant quantity. But it is to be observed that the volume of the 


molecule is only inversely proportional to the value Ls provided that 


the arrangement of the atoms within the molecule is of the same 
kind, i.e., that the molecule is of the same linear extension in every 
direction. The regularity of increase of the volume with increase 
of molecular weight affords a confirmation of this view, 7.e., of a flat 
tesselated arrangement of the atoms within the molecule, and 
excludes the hypothesis of a spherical arrangement. V. H. V. 


Saline Solutions. By C. Benper (Ann. Phys. Chem., 22, 179— 
203).—In general the liquid produced by the mixture of solutions of 
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two salts having no chemical action on each other, or by the mixture 
of a stronger and a weaker solution of the same salt, has physical 
constants not agreeing with those which are the arithmetical mean 
calculated from the constituent solutions. Nevertheless, it is possible, 
as the author’s researches show, so to adjust the proportions of the 
saline constituents that admixtures shall have constants agreeing with 
the calculated mean value. Such solutions are termed by him “ corre- 
sponding solutions.” The results given in the paper go to prove that 
in these “ corresponding solutions ” the numbers of molecules of the 
salt contained in equal volumes have a simple ratio to each other. 
The constants discussed in the paper relate to density, tension, and 
electric conductivity. R. R. 


An Elementary Demonstration of Avogadro’s Law. By G. 
Kress (Ann. Phys. Chem., 22, 295—303). 


The Periodic Law and the Occurrence of the Elements in 
Nature. By T. Carvectiey (Ber., 17, 2287—2291).—From a con- 
sideration of the periodic system of the elements, the author is led 
to the following conclusions. The terms even and uneven series refer 
to the arrangement of the elements in Mendelejeft’s table of the 
periodic law. 

I. Elements which belong to uneven series are generally easily 
reducible, those belonging to even series reducible with difficulty. 

II. Elements belonging to uneven series seldom occur in a free state 
in nature, those belonging to even series often do so occur. 

III. Elements belonging to wneven series occur generally as sul- 
phides or double sulphides (i.e, in combination with a negative 
element belonging to an uneven series) and seldom as oxides, those 
belonging to even series generally occur as oxides (carbonate, sul- 
phates, &c.), i.e., in combination with a negative element belonging 
to an even series. 

With reference to Lothar Meyer’s curve (“Moderne chemische 
Theorieen ’’) these conclusions may be expressed as follows :— 

Elements which occur on a falling part of the curve are reducible 
with difficulty, and very seldom found in nature in the free state or 
as sulphides, but always in combination with oxygen; whereas ele- 
ments which occur on a rising part of the curve are easily reducible, 
and are almost always found in nature in the free state or as 
sulphides, and very seldom as oxides. L. T. T. 


New Apparatus for Laboratory Use. (Dingl. polyt. J., 254, 
67—79).—This paper contains short descriptions of new apparatus, 
illustrated with woodcuts, and comprises the following: Sample-taker 
for chemical products, H. Angerstein; parting funnel, Currier; funnel 
to cover evaporating vessels, V. Meyer; temperature regulator, V. 
Meyer; pressure regulator for fractional distillation under reduced 
pressures, L. Godefroy; fractional distillation for the valuation of 
chemical products, G. Lunge, also the Commission of Verein fiir 
Chemische Industrie; polarising apparatus, F. Schmidt and Hansch ; 
titrating apparatus for beet-root juice, G. Hoppe; titrating apparatus, 
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E. Greiner; pipette-burette, R. Hiibner; cylinder-burette, T. Pusch; 
apparatus for the estimation of the hardness of water, G. Loges; 
decomposing flask for Scheibler’s carbonic acid apparatus, G. Loges ; 
apparatus for the estimation of carbon in iron and steel, N. B. Wood, 
also A. B. Clemence; apparatus for the decomposition of ores by 
means of chlorine, R. Schelle; lamp for burning petroleum of low 
boiling point, C. Lilienfein ; spirit-lamp, C. Reinhardt. J. T. 


Inorganic Chemistry. 


Dispersion-equivalent of the Diamond. By A. Scuraur 
(Ann. Phys. Chem., 22, 424—429).—The dispersion-equivalent of a 
Brazilian diamond, determined by the author, was 0°03286. He dis- 
cusses the extreme smallness of this number as compared with the 
same constant in some series of organic bodies, which show an 
increase of its value with increase of the proportion of carbon. 


R. R. 


Liquid Carbonic Oxide. By V. Otsznwski (Compt. rend., 99, 
706—707).—Carbonic oxide carefully purified from carbonic anhy- 
dride forms a transparent colourless liquid under pressure between 
— 139°5° and — 190°, but in a vacuum it solidifies at — 211° to a snow- 
like mass, if the pressure has been reduced rapidly, but to a compact 


opaque mass if the pressure has been reduced slowly. If the pressure is 
reduced so gradually that the liquefied gas does not boil but evaporates 
only from the surface, the liquid forms a transparent solid. When 
the pressure rises to one atmosphere the solid melts to a colourless 
liquid. The following table shows the relation between the pressure 
and the boiling point of liquid carbonic oxide :— 


Pressure in Pressure in 

atmos. Temp. atmos. Temp. 

35°5 — 139°5° (critical point) 161 — 154°4° 

25°7 — 145°3 14°8 — 155°7 

23°4 — 147°7 63 — 1682 

21°5 — 1488 4°6 — 172°6 

20°4 — 150°0 1:0 — 190-0 

181 — 152°0 Vacuum — 211°0(solidifies) 


Although, in the gaseous state, carbonic oxide resembles nitrogen in 
many of its properties, the two substances behave somewhat differ- 
ently at very low temperatures. The critical point of carbonic oxide, 
and its boiling point under atmospheric pressure, are several degrees 
higher than those of nitrogen. Carbonic oxide solidifies in a vacuum, 
but a low temperature alone is not sufficient to solidify nitrogen. 
Moreover, the temperature obtained by the evaporation of liquid car- 
bonic oxide in a vacuum is higher than that obtained by the evapora- 
tion of liquid nitrogen under the same conditions. The differences 
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are doubtless due to the presence of a solid element in the carbonic 
oxide. C. H. B. 


Phosphorus Trifluoride. By H. Morssan (Compt. rend., 99, 
655—657).—Phosphorus trifluoride is obtained by heating carefully 
dried copper phosphide with lead fluoride free from silica, in a brass 
tube, and drying the product over pumice moistened with sulphuric 
acid. It is a colourless gas which does not liquefy under a pressure 
of 180 atmos. at 24°, but under a pressure of 40 atmos. at —10° forms 
a colourless very mobile liquid, which does not attack glass. The 
sp. gr. of the gas is 3°022 (calculated 3°0775). 

Phosphorus trifluoride is incombustible when mixed with air, but ex- 
plodes when it is mixed with half its volume of oxygen and brought in 
contact with a flame or electric spark. When pure, it does not fume 
in the air, but it is decomposed slowly in presence of water at the 
ordinary temperature, with formation of hydrofluoric and phosphorous 
acids, PF; + 3H,0 = H;PO; + 3HF. When mixed with steam at 100°, 
the decomposition of the fluoride is munch more rapid. Solutions of 
sodium or potassium hydroxide rapidly absorb the trifluoride, with 
elevation of temperature and formation of a fluoride and a phosphite. 
Solutions of barium hydroxide or potassium carbonate absorb the gas 
more slowly. Phosphorus trifluoride is immediately decomposed by 
solutions of chromic acid or potassium permanganate, and is instantly 
absorbed by bromine. It is also absorbed by alcohol with development 
of heat, and is not given off again when the liquid is boiled. When 
passed over boron or silicon at a dull red heat, it yields boron or silicon 
fluoride, and it is rapidly decomposed by melted sodium, more slowly 
by heated copper. It combines with ammonia gas, forming a very 
light, woolly, white compound, which is decomposed by water. 

When mixed with half its volume of oxygen and subjected to the 
action of an electric spark, phosphorus trifluoride explodes violently, 
and the compound formed fumes in the air and is instantly absorbed 
by water with formation of phosphoric acid, but no trace of phos- 
phorous acid. The gas thus produced seemed to be phosphorus oxy- 
fluoride, PF;O. 

When heated in contact with glass, phosphorus trifluoride is de- 
composed with separation of phosphorus and formation of silicon 
fluoride, and the volume of the silicon fluoride thus formed furnishes 
a means of estimating the amount of fluorine in the phosphorus 
fluoride. C. H. B. 


Phosphorus Chloronitride. By A. W. Hormann (Ber., 17, 
1909—1912).—The formula for this body has long been established as 
P;N;Cl,, but little work has been done on the subject. The author 
has made experiments to determine whether the chlorine-atoms can 
be replaced by other radicals. 

Aniline dissolves this chloronitride to a clear solution, which, how- 
ever, soon solidifies to a crystalline mass. The principal products are 
a* crystalline substance, very sparingly soluble in alcohol, and an 
amorphous compound, easily soluble. The crystalline substance is 
best purified by solution in glacial acid. It yields well-formed needles 
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melting at 268°, and has the formula P;N;(NHPh),. Its formation 
would be expressed by the equation— 


P,N,Cl, + 12NHPh = P,N,(NHPh), + 6NH,PhCI. 


Paratoluidine yields a similar crystalline compound, melting at 243°. 
Piperidine acts strongly with the chloronitride, producing piperidine 
chloride and an amorphous substance, easily soluble in alcohol, insolu- 
ble in water. 

The author is inclined to look upon the group P;N; as playing an 
important part, and to consider that the formula of phospham should 
be trebled, and would then become P;N;,(NH)”;. This would be 
analogous to an aniline compound, P;N{NPh)";. The substance, 
P,N,;(NHPh), described above gives off aniline when heated, and leaves 
a resinous mass, which may contain the compound, P,;N;(NPh)”;. 
It is also probable that other ammonio-derivatives might be pre- 
pared somewhat according to the following equations :— 


3PCl, + 6NH; = P;N,(NH)"; + 15HCl 
3PCl, + INH; = P;N;(NH,). + 15HC1. 
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Action of Nitric Acid on Tellurium. By D. Kusin and J. 
Moret (Compt. rend., 99, 540—542).—Pulverulent tellurium, obtained 
by precipitation with sulphurous acid, dissolves readily in dilute nitric 
acid, with evolution of nitrogen oxides. The temperature at which 
solution takes place is lower the higher the concentration of the acid ; 
with acid of sp. gr. 1°25 the action begins at — 11°. Ata low tem- 
perature solution is not complete, and a greyish curdy residue is left, 
which afterwards turns white, and forms long flexible microscopic 
needles containing both nitric and telluric acid. The solution, 
when diluted with water, deposits “‘ tellurous hydrate” or tellurous 
anhydride, a certain quantity of basic tellurium nitrate (Abstr., 1884, 
p. 1256) always remaining in solution. “Tellurous hydrate” is 
formed when the nitric acid is dilute (sp. gr. 1‘1—1°2) and the action 
takes place at a low temperature. It is a white curdy substance 
which gradually changes to a yellowish-white mass of microscopic 
rectangular lamelle of tellurous anhydride; these act strongly on 
polarised light. When the reaction takes place at a higher tempera- 
ture, or if stronger nitric acid is used, tellurous anhydride is formed 
in microscopic quadratic octahedra. The nitric acid solution spon- 
taneously deposits octahedral crystals of tellurous anhydride, and if 
the nitric acid employed is somewhat dilute (sp. gr. about 1°2), and 
the temperature has not risen above 30° during the reaction, the pre- 
cipitation of tellurous anhydride is accelerated by heat. Under these 
conditions, about half the tellarium remains in solution in the form of 
nitrate, which crystallises out when the liquid is concentrated and 
cooled. When the octahedral crystals of teilurous anhydride are 
boiled with nitric acid of sp. gr. 1°35, they yield a solution of the 
basic nitrate. 

Tellurous anhydride requires 150,000 parts of water for solution. 
C. H. B. 
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Action of Water and Nitric Acid on Basic Tellurium 
Nitrate. By D. Kier and J. Moret (Compt. rend., 99, 567—569). 
—Basic tellurium nitrate (Abstr., 1884, 1256) is slowly decomposed by 
water in the cold, nitric acid and a very small quantity of tellurous 
anhydride being dissolved, whilst tellurous anhydride is left undis- 
solved in rectangular lamelle. At a higher temperature, decomposition 
is almost instantaneous; the solution becomes strongly acid, and the 
greater part of the tellurous anhydride remains undissolved in the 
form of microscopic octahedra. These facts explain the commonly 
accepted statement that tellurous anhydride is slightly soluble in 
water, but does not redden blue litmus. Tellurous nitrate does not 
act on moistened litmus in the cold until after several hours, and 
when decomposition takes place the solution of a small quantity of 
tellurous anhydride is due to the presence of the free nitric acid. 

Basic tellurium nitrate dissolves in nitric acid and crystallises 
readily when the solution is concentrated and cooled. It seems to be 
much more soluble in the dilute than in the concentrated acid. Solu- 
tions in nitric acid of sp. gr. 1:1—1°4 are stable at all temperatures, 
and solutions in acid of sp. gr. about 1°35, are not decomposed on 
addition of 100 vols. of water. On the other hand, solutions in nitric 
acid of sp. gr. 1:1 are decomposed by water with precipitation of tel- 
lurous anhydride, decomposition being more rapid the greater the 
proportion of water. The limit of decomposition appears to be reached 
when the solution is mixed with 5 vols. of water; under these con- 
ditions, the precipitation of tellurous anhydride is very slow, and with 
a smaller proportion of water no decomposition takes place. The 
tellurous anhydride deposited when the nitric acid solutions are 
diluted, does not crystallise in octahedra, but in some perfectly dis- 
tinct form. 

Basic tellurium sulphate, (TeO,).SO;, decomposes in a similar 
manner. C. H. B. 


Preparation of Potassium Chlorate. By E. K. Muspratr and 
G. Escuetimann (Dingl. polyt. J., 254, 90).—Chlorine is passed into 
magnesia mixed with water, and the solution is evaporated to 35— 
50° B., so that, on cooling, some magnesium chloride crystallises out. 
The product is now treated with potassium chloride, when potassium 
chlorate and magnesium chloride are formed; the greater portion of 
the former may then be obtained by crystallisation. The mother- 
liquor, which retains 5—10 per cent. of the total potassium chlorate, 
is treated with hydrochloric acid and steam, by which potassium 
chloride is formed and chlorine is evolved; the latter may be ab- 
sorbed by lime or magnesia. The solution containing an excess of 
acid is now neutralised with magnesium carbonate, and a solution of 
magnesium chloride containing potassium chloride is formed. This 
is evaporated to 45° B., and allowed to cool, when it sets. In this 
state, it may go into commerce, or magnesia may be obtained from it 
by heating, and this can again be employed in the process. J. T. 


Preparation of Sodium Chlorate. By E. K. Musprart and 
G. Escnettmann (Dingl. polyt. J., 254, 47).—Chlorine is passed to 
VOL. XLVIII. ¢ 
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saturation into water holding magnesia in suspension, so that one 
equivalent of magnesium chlorate to 5—54 equivalents of chloride go 
into solution. This solution can be concentrated by evaporation to 
35—40° B., so that on cooling a part of the chloride crystallises out. 
The solution, now containing four equivalents of chloride to one of 
chlorate, or the original solution if preferred, is treated with sodium 
hydroxide or carbonate, or a mixture of the two. Magnesia, mag- 
nesium carbonate, or a mixture of the two, as the case may be, is 
precipitated whilst sodium chloride and chlorate remain in solution. 
On concentrating by evaporation to 48—50°B., and cooling, the 
chlorate separates out. The magnesia residue is employed again 
directly, or if it contains carbonate, after being calcined. J. T. 


Crystallised Argentammonium Chloride and Bromide. By 
Terre (Bull. Soc. Chim., 41, 597).—Argentammonium chloride and 
bromide were obtained in a crystalline form by heating the dry salts, 
saturated with ammonia gas, with a strong aqueous solution of ammo- 
nia in sealed tubes. The method, as well as the properties of the 
crystals, have been described in a former Abstract ames 884, 890). 

. R. D. 


Note by Abstractor —The author states that the argentammoniom 
chloride and bromide have never before been crystallised. This, 
however, is incorrect. Faraday, in 1818 (Journ. Science and Arts, 5, 
74), obtained a crystalline argentammonium chloride by dissolving 
silver chloride in strong solution of ammonia and allowing the liquid 
to stand. Transparent crystals }-inch wide were deposited in flat 
rhombohedra, in some of which two acute angles were missing, which 
caused them to appear like hemihedra. The crystals lost ammonia 
and became opaque when exposed to air, and were similarly decom- 
posed by water with separation of silver chloride. An argentammo- 
nium bromide having analogous properties, was prepared in the same 


way by Liebig (Schweig. Journ., 48, 103).—W. R. D. 
Argentammonium Phosphate. By O. Wipmayn (Ber., 17, 2284 


—2285).—With reference to Reychler’s communication on this sub- 
ject (Abstr., 1884, 1261), the author states that in 1874 he described 
(Oefers. of Kongl. Vet. Akad. Férhandlingar, Stockholm, 1874, No. 4, 

. 41), a crystalline diammonio-silver phosphate, Ag,PO,,4NH),. It was 
obtained by evaporating an ammoniacal solution of silver phosphate 
in a desiccator over quicklime with which a little ammonium chloride 
had been mixed. It formed colourless prismatic needles resembling 
the arsenate. The probable constitution is AgO.PO(ONH;.NH;Ag). 
The crystals turn yellow on exposure to the air, and give up all their 
ammonia over sulphuric acid. With ammonia and dry silver phos- 
phate, the author obtained results similar to Reychler’s. 

A 


Argentammonium Compounds. By A. Reycuter (Ber., 17, 
2263 —2266).—Ammonia is rapidly absorbed by silver citrate with 
considerable development of heat and a discoloration of the salt: 
about 4—5 mols. NH; are thus absorbed. Silver citrate dissolves 
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readily in ammonia, and alcohol precipitates from this solution hez- 
ammonio-silver citrate as a thick syrup, easily soluble in water. Silver 
benzoate absorbs dry ammonia to form diammonio-silver benzoate, a 
white substance insoluble in water. Carey-Lea has described (Chem. 
News, 1861) a yellow crystalline diammonio-silver picrate. The 
power of the picrate to absorb ammonia is probably due to its nitro- 
groups. Ammonium picrate absorbs 1 mol. NH; at 0° to form mon- 
ammonto-ammonium picrate, C,§H,(NO;),.ONH,,NH;: at summer heat 
(about 26°) scarcely a trace of ammonia is absorbed. 

The author considers the constitution of the diammonio-compounds 
of the orgunic acids to be probably Oke? O<see and of the mono- 
ammonio-compounds, where he considers the nitro-group to be the 
determining agent, to be (taking AgNO;,NH; as an example) 

r 3 
ago>®<on - ago> 8 |» and that in neither ease is the 


ammonia united to the silver. i A 


Preparation of Strontium and Barium Chlorides. By 
Wackenropver (Dingl. polyt. J., 253, 440).—The author proposes to 
add to a solution of strontium or barium sulphide an equivalent 
amount of calcium chloride, and pass carbonic anhydride into the 
mixture. Hydrogen sulphide is disengaged and a solution of strontium 
or barium chloride obtained, whilst calcium carbonate is precipitated ; 
the latter is removed by filtration, and the solution evaporated and 
allowed to crystallise. D. B. 


Constitution of Bleaching Powder. By E. Drevrus (Bull. 
Soc. Chim., 41, 600—609).—The formula proposed by Stahlschmidt 
(2CaHCI1O, + CaCl, + 2H.0) alone accounts for the excess of calcium 
hydroxide that is invariably present in this compound. Assuming 
this formula, bleaching powder should contain 39°01 per cent. of 
available chlorine, but experiment shows that it often contains more 
than 40 per cent., which appears to militate against the assamption. 
But the use of moist lime in the manufacturing process explains this 
result. The water acts on the bleaching compound CaHClO,, pro- 
ducing calcium hypochlorite, together with free calcium hydroxide, 
2CaHClO, = Ca(OH), + Ca(ClO),.. The calcium hydroxide then 
again combines with chlorine. According to this, the active compound 
in bleaching powder is CaHClO, with more or less calcium hypo- 
chlorite. Stahlschmidt’s formula also supposes the existence of cal- 
cium chloride in bleaching powder. This has been considered to be 
incorrect, as bleaching powder is said not to yield calcium chloride 
when treated with alcohol. The author disputes this assertion, and 
states that calcium chloride is always dissolved from the compound by 
alcohol, in quantity which increases with the time during which the 
alcohol is in contact. Lunge and Schappi (Abstr., 1880, 789), 
arguing from the action of carbonic anhydride on bleaching powder, 
whereby nearly the whole of the chlorine is evolved, have also arrived 
at the conclusion that calcium chloride is not a constituent of bleaching 
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powder. The author points out that this conclusion is erroneous ; for 
although carbonic anhydride does not act on calcium chloride alone, 
yet in presence of hypochlorous anhydride (from the action of car- 
bonic anhydride on CaHClO,), the following reaction occurs either 
with dry calcium chloride or with its aqueous solution: CaCl, + CO, 
+ Cl,O = CaCO; + 2Cl,.. In order to determine that the calcium 
hydroxide precipitated by water from bleaching powder is an essential 
constituent, the following experiments were made :—Solid bleaching 
powder was treated with ammonia and alcohol; the liquid was boiled, 
filtered, diluted with water, and the calcium estimated as oxalate. In 
another experiment, dry bleaching powder was melted at a red heat 
to expel oxygen and chlorine; the residue, treated with alcohol and 
water, was filtered, and the calcium estimated in the filtrate as oxa- 
late. The results of these two experiments, which determine the 
amount of calcium as chloride, were identical. It is further shown 
that with two carefully prepared specimens of bleaching powder, the 
calcium obtained as chloride by the ammonia method is just half of 
the total calcium combined with vavailable chlorine, the other half 
having been precipitated as hydroxide. This is in aecordance with 
the following equations :—2[2(CaHCIO,) + CaCl] + 2NH,.0H 
= 2NH,Cl + 3CaCl, + 3Ca(OH), + 20., and at a red heat 
2/2(CaHCl10.) + CaCl,] + HO = 3CaCl, + 3Ca(OH), + Cl, + 30. 
The author concludes, therefore, that the formuala of bleaching 
powder should be written 2CaHClO, + CaCl, + 2H,0. — 
. R. Dz 


Peroxides of the Zinc-magnesium Group. By R. Haass 
(Ber., 17, 2249—2255).—Thénard (Ann. Chim. Phys., 1818, 9, 55, 
and Mém. de l’Acad. des Sciences, 3, 429) described the formation of a 
*‘deutoxide de zinc” by (A) solution of zinc hydroxide in a hydro- 
chloric solution of hydroxyl, and reprecipitation with potash or soda, 
and (B) by acting directly on gelatinous zine hydroxide with hydroxyl. 
On estimating the excess of oxygen in his compounds, Thénard found 
that the additional oxygen taken up was rather more than half that 
originally present in the monoxide; and concluded from this that the 
peroxidation was incomplete. These results appear to have been very 
generally overlooked, or when noticed (as in Gmelin-Kraut’s Hand- 
book), mistrusted. The author has therefore repeated Thénard’s 
experiments and fully confirms his results. 

The author employed the methods used by Thénard, but modified 
(A) so far as to mix a solution of a pure zinc salt with an aqueous 
solution of hydroxyl, and then precipitate with ammonia. The author 
was not able to obtain the pure peroxide, the precipitate always con- 
taining unoxidised zinc hydroxide. The composition of the preci- 
pitate dried at 110°, varied between Zn;O, and Zn;Q;. By numerous 
modifications of the mode of preparation, the author endeavoured to 
obtain the peroxide free from the hydroxide, but in every case where 
the precipitation of hydroxide was avoided, no formation of peroxide 
took place, so that the author is inclined to consider the presence of 
hydroxide as essential] to such formation. 

As rightly described by Thénard, zinc peroxide (or rather its mix- 
ture with the monoxide) is a white, odourless, tasteless, and neutral 
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gelatinous mass. This substance is tolerably stable towards water, 
acids, and heat. A sample which had been heated at 120° for 12 hours, 
and subsequently more strongly heated in a test-tube, still gave the 
hydroxyl reaction very strongly when dissolved in hydrochloric acid. 
The author has also obtained similar results with eadmium, the com- 
pounds obtained varying between Cd;O, and Cd,0;- Manganese, 
which in other ways may be easily converted into the dioxide, 
yielded by the above treatment results almost exactly agreeing with 
those obtained with zinc and cadmium. The composition of the pre- 
cipitates varied between Mn,O; and Mn;O,. Magnesium appears to 
form a similar peroxide, but with more difficulty, the highest stage of 
oxidation yet obtained being expressed by MgO: Op = 93: 7, where 
Op represents the additional oxygen. Up to the present, no evidence 
of the existence of a peroxide of beryllium could be obtained. 
L. T. T. 

Decomposition of Cupric Oxide by Heat. By Depray and 
Joannis (Compt. rend., 99, 583—587).—It is well known that cupric 
oxide is decomposed when strongly heated, and:it is generally believed 
that the product of deeomposition is an oxide, Cu;Q;, or Cu;Q,, inter- 
mediate between cupreus and cupric oxides. 

If cupric oxide yields the oxide Cu;Q, when heated, it ought to 
have a constant tension of dissociation until one-fifth of the oxygen 
has been expelled, at which point the tension will change to that of 
the intermediate oxide; but if, on the other hand, the cupric oxide is 
decomposed simply into cuprous oxide and oxygen, and the so-called 
intermediate oxide is really a miture of these two bodies, the tension 
of dissociation of the cupric oxide should remain constant until half 
the oxygen is expelled, at which point it will change to that of the 
cuprous oxide. 

Direct experiments show that when cupric oxide is heated in a 
vacuum, it begins to decompose at a dull red heat, and if the tempera- 
ture is so regulated that the oxide does not fuse, the tension of disso- 
ciation of the latter remains constant. until very nearly half of the 
oxygen is expelled. If the apparatus is allowed to cool, any oxygen 
remaining within it is completely absorbed by the cuprons oxide, and 
when the residue is cold, it is found to consist of cuprous oxide in 
those parts which have ‘been most strongly heated, and of cupric 
oxide in those parts which have been somewhat cooler, the line of 
separation of the two oxides being perfectly sharp and distinct. The 
same results are obtained with various samples of cupric oxide pre- 
viously partially decomposed by fusion. It follows, therefore, that 
when cupric oxide is heated under these conditions, it is decomposed 
into oxygen and cuprous oxide only, without forming any inter- 
mediate oxide. 

If the cupric oxide is heated to fusion, it is decomposed somewhat 
rapidly, but the tension of dissociation varies with the state of decom- 
position of the oxide, and diminishes rapidly as the residue becomes 
more completely converted into cuprous oxide. When the partially 
decomposed oxide is allowed to cool slowly in the apparatus, the pres- 
sure of the oxygen diminishes until the moment of solidification, 
when it suddenly increases, quickly attains a maximum, and then, as 
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eooling continues, diminishes again, finally becoming nil if the 
absorbing surface is sufficiently large. These phenomena are easily 
explained if it is admitted that the dissolution of a dissociable body in 
a liquid incapable of combining with it lowers the tension of dissocia- 
tion of that body in the same way as the vapour-tensions of liquids 
are modified when certain liquids are mixed. On this assumption, the 
tension of dissociation of cupric oxide, fused with an increasing pro- 
portion of cuprous oxide, diminishes as the proportion of cuprous 
oxide increases ; but when the residue solidifies and forms a mixture 
of the two oxides which do not act on one another, the cupric oxide 
regains its original properties, and more especially its true tension of 
dissociation, hence the sudden increase of pressure at this 9 . 

Oxidation of Copper. By Dersray and Joannis (Compt. rend., 
99, 688—692).—When copper is heated in presence of air, it is con- 
verted into cupric oxide without intermediate formation of cuprous 
oxide, at all temperatures between that at which oxidation begins 
(about 350°), and that at which the tension of dissociation of the 
oxide formed amounts to one-fifth “of the atmospheric pressure, 1.e., 
the pressure of the oxygen in the air. Beyond this temperature, the 
cupric oxide at first formed is partially decomposed, and when the 
mixture of cuprous and cupric oxide melts, decomposition ceases as 
soon as the variable and diminishing tension of the oxygen in the 
mixture amounts to one-fifth of the atmospheric pressure. The com- 
pesition of the mixture will depend on the temperature. A similar 
result is obtained by direct oxidation of copper at these high tem- 
peratures ; a fused product is always obtained consisting of a mixture 
of cuprous and cupric oxides, in proportions varying with the tem- 
perature. 

If the partially decomposed oxide is allowed to cool in the air, it is 
completely reoxidised if sufficiently porous; but if it has been fused, 
oxidation takes place only on the surface, and the solidified residue 
has practically the same composition as the liquid. It is evident that 
in determinations of copper as cupric oxide the temperature must not 
be sufficient to melt the oxide. 

When the copper is present in large excess, the product of oxida- 
tion is cupric oxide alone, if the temperature is below redness ; but if 
the temperature is sufficiently high to partially dissociate the cupric 
oxide, the latter is decomposed into cuprous oxide and oxygen, and 
the oxygen thus given off at once combines with the excess of copper, 
forming a further quantity of cuprous oxide. A mixture of cupric 
oxide and metallic copper cannot in fact exist at a temperature at 
which the oxide begins to dissociate, for the oxygen given off is at 
once absorbed by the metallic copper, and thus is prevented from 
acquiring a tension sufficiently high to arrest decomposition. 

In cases where the amount of oxygen is not sufficient to oxidise 
the copper completely, but is more than sufficient to convert it into 
cuprous oxide, the product is a mixture of the cuprous and cupric 
oxides (preceding Abstract). Cuprous oxide absorbs oxygen even 
more readily than metallic copper; hence if the preceding mixture is 
allowed to cool in air or in oxygen, the cuprous oxide is completely 
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oxidised. The readiness and completeness with which cuprous oxide 
absorbs oxygen when moderately heated may be used as a means of 
obtaining a very perfect vacuum. C. H. B. 


Some Reactions of Chromyl Dichloride. By Quantry (Compt. 
rend., 99, 707—709).—Chromie chloride, Cr,Cl, can be prepared by 
passing a mixture of chlorine and carbonic oxide over chromium 
sesquioxide, heated to redness ; and is readily obtained in violet crys- 
tals by passing vapour of chromy] dichloride, chlorine, and carbonic 
oxide through a glass tube heated at 500—600°; 2CrO,Cl, + 4CO + 
Cl, = 4CO, + Cr.Cl,. In this reaction, the chromy] dichloride is not 
first reduced to chromons chloride by the carbonic oxide, for if a mix- 
ture of chromy] dichloride with carbonic oxide alone is passed through 
the hot tube, vivid combustion takes place with formation of green 
chromium sesquioxide and violet chromic chloride. The progress of 
the first reaction may be represented by the following equations :— 


(1) CO + 2CrO,Cl, = Cr,0; + CO, + 2C), 
(2) Cr,0, + 3CO + 3Cl, — Cr,Cl, + 3C0.,. 


The carbonic oxide combines only with the oxygen which would 
have been liberated by the action of heat alone, and does not reduce 
the sesquioxide which is formed, but the latter is converted into 
chromy] dichloride by the action of the chlorine which is liberated 
and the excess of carbonic oxide. The same results are obtained with 
any mixture which will give off chromyl dichloride. Dry hydro- 
chloric acid gas acts slightly on chromyl dichloride at a red heat, a 
certain quantity of chlorine, water-vapour, and black chromium oxide 
being formed, but no violet oxychloride is produced. When chromyl 
dichloride is. decomposed by heat, the only products are chlorine, 
oxygen, and black chromium oxide. C. H. B. 


Chromammonium Compounds. Luteochromium Salts. By 
S. M. JOrcensen (J. pr. Chem., 30, 1—32).—In a former communication 
(this Journal, Abstr., 1882, 1167), the author pointed out that a solu- 
tion of chromammonium chloride in ammonic chloride undergoes 
oxidation in absence of air, heat is produced and hydrogen evolved, 
and the chief product is the roseo-chloride. If the mixture is cooled 
and the oxidation takes place slowly, then luteochromium chloride is 
the chief product. To prepare this compound, a solution of chromous 
chloride, prepared by Christensen’s method, is forced by hydrogen 
pressure into a vessel containing a mixture of 700 grams of ammonium 
chloride and 750 c.c. solution of ammronia (sp. gr. 0°91). The vessel, 
entirely filled with this mixture, is closed by a stopper, through which 
passes a delivery tube opening under water. The vessel is surrounded 
by cold water to moderate the reaction. The evolution of hydro 
takes place slowly and ceases in about 24 hours, the undissolved 
ammonium chloride is covered with the luteochromium chloride, a 
portion of which is also contained in the solution, from which it may 
be obtained by precipitation with alcohol ; the precipitate after being 
washed with alcohol is dried, dissolved in warm water, and the solu- 
tiun filtered into nitric acid (sp. gr. 1°39); in this manner a precipitate 
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of luteochromium nitrate is obtained. The nitrate is washed with 
dilute nitric acid (1 vol. of nitric acid to 2 vols. of water), and the 
acid removed by washing with dilute alcohol. 

The luteochromium chloride mixed with the ammonium chloride is 
separated by repeated treatment with water, the aqueous extracts are 
precipitated by nitric acid, and thus further quantities of luteochro- 
mium nitrate are obtained. 

Blomstrand’s method of preparing luteocobalt salts may be applied 
for the preparation of luteochromium salts. 

Luteochromium nitrate, Cr,12NH;,6NO;, is obtained from dilute 
solutions on addition of concentrated nitric acid in long narrow 
prisms ; from concentrated solutions, dilute nitric acid precipitates it 
in orange-yellow, lustrous, quadratic tables. It may be crystallised 
from warm water containing nitric acid, and then forms small quad- 
ratic pyramids. 

Luteochromium nitrate sulphate, Cr,12NH;,2NO;,2S0O,, obtained by 
adding dilute sulphuric acid to a solution of the nitrate, or by addi- 
tion of ammonium sulphate and ammonia, forms yellow, lustrous, 
quadratic octahedra. ‘ 

Luteoehromium nitrate platinochloride, Cr,12NH3,2NO;,2PtCl + 
2H.0, an orange-yellow crystalline precipitate, formed when hydrogen 
platinochloride is added to a solution of the luteo-nitrate. 

Luteochromium chloride, Cr.12NH;,Cl, + 2H,0, is best obtained by 
first treating ® saturated solution of the nitrate with concentrated 
hydrochloric acid and mercuric chloride, a yellow precipitate of the 
compound Cr,12NH;,Cl,,2HgCl, is obtained. This mercury compound 
suspended in water, and decomposed by sulphuretted hydrogen, gives 
a solution from which, on evaporation, the luteochromium chloride 
separates in large yellow crystals. It is converted by concentrated 
hydrochloric acid into the chloropurpureo-chloride. 

Luteochromium platinochlorides ; three such compounds have been 
obtained : (a) Cr,12NH;,3PtCl, + 6H,O is formed as an orange- 
yellow crystalline precipitate when sodium platinochloride is added to 
a dilute solution of the neutral luteo-chloride ; (b) Cr.12NH;Cl.,2PtCl, 
+ 5H,0 is produced when an acid solution of the luteo-chloride is 
precipitated by a solution of platinic chloride; it forms long orange- 
yellow needles ; by cold water, it is resolved into luteo-chloride and the 
salt a. When the salt (6) is washed with dilute hydrochloric acid, it 
is converted into the compound Cr,l12NH;Cl,PtCl, + 2H,0. 

Iuteochromium bromide, Cr.12NH;,Bry, prepared by the action of 
hydrobromic acid on a half-saturated solution of the nitrate; it forms 
an orange-yellow crystalline precipitate, and is less soluble than the 
chloride. 

Luteochromium platinobromide, Cr,12NH;,3PtBr, + 4H,0, prepared 
by adding a dilute solution of sodium platinobromide to a dilute solu- 
tion of the luteo-bromide. It forms a precipitate consisting of deep 
vermillion, lustrous, quadratic, and eight-sided tables. When less 
dilute solutions are employed, or the above precipitate is allowed to 
stand, a change takes place, and a compound similar to the luteo- 
chromium platinochloride with 6H,O is formed. 

Luteochromiwm iodide, Cr,12NH;,I,, is formed by treating a solution 
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of the nitrate with solid potassic iodide: the yellow precipitate is 
washed with hydriodic acid, dissulved in water, and filtered into 
hydriodic acid. It crystallises in lustrous rhombic tablets, and is 
isomorphous with the bromide. 

LIuteochromium iodide sulphate, Cr,12NH;,1.,2S0,, is formed by 
treating an ammoniacal solution of the chloride with ammonium 
iodide and ammonium sulphate. It crystallises in octahedra. 

Luteochromium sulphate, Cr.12NH;,3SO, + 5H,O, is prepared by 
neutralising luteochromium hydroxide (formed by rubbing together 
the luteo-bromide and moist silver oxide) with sulphuric acid, and pre- 
cipitating the solution with alcohol; it crystallises in long, yellow, 
lustrous crystals. 

Luteochromium sulphate platinochloride, Cr,12NH;,2S0,,PtCk, is 
obtained as an orange-yellow precipitate. 

Iuteochromium orthophosphate, Cr,12NH;,2PO, + 8H,0, obtained 
by treating a solution of the nitrate with sodium phosphate and 
ammonia, as a yellow precipitate consisting of yellow shining needle- 
shaped crystals. 

Luteochrumium oxalate, Cr.12NH;,3C,0, + 4H.O, obtained as a 
crystalline precipitate by decomposing the nitrate with ammonium 
oxalate. 

The following salts have been prepared in a similar manner: the 
pyrophosphate, Cr,12NH;,2(P,0,;Na) + 23H,0; the ferricyanide, 


Cr,12NH;,Fe.Cyiz 3 
the cobalticyanide, Cr,12NH,Co,Cyi2; and the chromicyanide, — 
Cr,12NH;,Cr.Cyn. P. P. B. 


Double Tungstates of Rare Metals. By Hicnom (Bull. Soc. 
Chim., 42, 2—6).—By methods of fusion, a large number of compounds 
of sodium tungstate with the metals of the rare earths were obtained ; 
these crystallised in the same form as the simple tungstates described 
by Cossa. The salts may be prepared by dissolving the oxides with 
tungstic acid, in fused sodium tungstate, or in fused sodium chloride, 
or still better in a fused mixture of the two. The mixture is liquefied 
at a bright red heat, and maintained in a semi-liquid condition at low 
redness. Microscopic crystals of the salts are formed and separated 
by treating the product with water, in which they are insoluble. 
Weak acids attack them only slowly in the cold, but they are com- 
pletely decomposed by repeated treatment, in a finely powdered condi- 
tion, with concentrated hydrochloric acid. It was in this way that 
the analyses of the greater number were made ; the others were fused 
with a mixture of alkaline carbonates, and the tungstic acid precipi- 
tated by mercuric nitrate. Notwithstanding the difference in compo- 
sition, the salts bear a great resemblance to one another in crystalline 
form, which is generally that of a tetragonal octahedron. These 
were not obtained large enough to measure the angles exactly, but an 
approximate measurement was made with the aid of the microscope. 
The salts described may be arranged under the following types :— 
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L { no. 7W0,; R = La, Ce, or G. 
3 
ut. {°R%, }ewo,; R= Di 
Il {om0. \ 9WO,; R = La, Sm, Er 
IV. { a } 4W0,; R = Di. 
v. { — \ 4W0;; R= Th. 


The salts of the types I, II, and V are formed in presence of excess 
of sodium tungstate, and those of the types III and IV in presence of 
excess of sodium chloride. In a note appended to this paper, Cleve 
comments on the remarkable fact of the similarity in crystalline 
form of these different salts, all of which either crystallise in the same 
form or in that of scheelite, which is isomorphous with fergusonite. 
Other cases of apparently anomalous isomorphism occur with the rare 
earths and oxides of the formula RO. Thus titanite is isomorphous 
with yttrotitanite, and according to Nordenskidld, cerite, 2C,03,3Si0., 
with peridote, 2MgO,SiO,. It would thus appear that isomorphism is 
possible between compounds of the rare earths and of the oxides of 
the form RO when the total proportion of oxygen is the same in the 
basic and acid oxides which constitute the compounds. The formule 
of the metallic oxides of the cerium and yttrium groups have been 
so firmly established in other ways, that it is undesirable to change 
them solely on account of the isomorphism of certain of their tung- 
states with scheelite. W. R. D.z 


The Tempering of Steel. By C. Fromme (Ann. Phys. Chem., 
22, 371—387).—The changes of density and of hardness in iron or 
steel heated, and either slowly cooled or suddenly quenched in water, 
are the subjects investigated in the author’s experiments. In tempered 
steel the density and hardness by no means go together, for increased 
density more often corresponds with diminished hardness and vice 
versd. The results recorded in the paper support the theory that in 
tempering there takes place not only the mechanical and purely 
physical process of sudden contraction, but also another process of a 
chemical nature consisting chiefly in the combination of the iron 
with the free carbon distributed through its mass. R. R. 


Mineralogical Chemistry. 


Effect of Heat on Vesuvian, Apatite,and Tourmaline. By 
C. Doetrer (Juhrb. f. Min., 1884, 2, Mem., 217—221).—The author 
has elaborately investigated the effect of heat on the optical properties 
of vesuvian, apatite, and tourmaline. He finds that the optical pro- 
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perties of vesuvian are very variable, not only in crystals from 
different localities, but also in those from the same locality. Many 
vesuvians are quite normal and exhibit the black cross in all positions 
of the plate; this is the case with the light-green variety from Ala. 
Much more frequent is the case in which a distinct separation of the 
arms of the cross occurs. Crystals from Vesuvius present a small 
axial angle of 4° to 8°, and other crystals may be mentioned which 
exhibit a considerable axial angle. Thus, an axial angle of 344° for 
red light was measured on a light-brown crystal from Vesuvius, 24° 
on a yellowish-brown crystal from Piedmont, and 12° on a brown 
crystal from Zermatt. The vesuvians differing optically also present 
differences on being heated. With the vesuvians which have a very 
smal] axial angle, this usually increases with increase of temperature, 
whilst with those which have a large axial angle, it decreases. 
Apatite, according to Mallard, exhibits optieal anomalies. This the 
author found to be the case with the violet apatites from Schlaggen- 
wald and Ehrenfriedersdorf, and with coloured apatites generally ; 
whilst the colourless crystals from Pfitsch, and the pale-green crystals 
from Salzbach, were perfectly normal. A yellowish-brown crystal of 
tourmaline from Lower Drauburg, in Carinthia, exhibited an axial 
angle of 9° for red light. With a slight increase of temperature, no 
change could be detected ; and at a red heat the arms of the hyper- 
bola came nearer together, but did not even at the highest tempera- 
B. H. B. 


ture join completely. 


Sulphur from Zielenzig. By A. Arzruni (Jahrb. f. Min., 1884, 
2, Ref., 307).—Rhombic crystals of sulphur occur in fissures in the 
lignite at the Phoenix Mine, near Zielenzig, in Brandenburg. The 
crystals have been formed by sublimation. The following forms were 
observed: P, OP, Pco, cooP, Poa, $P, 4P, 4P. B. H. B. 


Minerals of the Cryolite-group from Greenland. By A. Krenner 
(Jahrb. f. Min., 1884, 2, Ref., 308—310).—This paper contains an 
account of the morphological and optical properties of the cryolite 


minerals: cryolite, thomsenolite, pachnolite, arksutite, and ralstonite. 
B. H. B. 


Microscopic Association of Magnetite with Titanite and 
Rutile. By A. Carnretn (Jahrb. f. Min., 1884, 2, Ref., 306—307). 
—Magnetite surrounded by titanite, disseminated through a mixture 
of chlorite and actinolite, occurs in remarkably fine examples in rocks 
from the Alpsbach and Wildschénau valleys in the Tyrol. A mixture 
of magnetite, with actinolite and a little titanite, was obtained after 
repeated washing and extraction with the magnet. This mixture, 
in very fine powder, after a quarter of an hour’s treatment with 
hydrochloric acid, left a residue consisting of rutile and some actino- 
lite. The latter was isolated and analysed (II). The acid solution 
exhibited the composition given under I, 0°3565 gram being employed, 
with 0°1215 insoluble residue containing 0°11 SiO,, 0°017 TiO., and 
0-093 pure actinolite— 
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Calculated. 


I. Magnetite. Titanite. Actinolite. IL. 
4°67 — 1°63 3°04 55°38 
5°07 2°90 2°17 — — 
3°65 3°65 — — 0°50 

52°94 52°94 — — 
29°75 29°25 0°50 9°16 
2°27 — ; 0°75 13°65 
2°41 1:28 113 20°62 
— — 0°27 


Total .. 100°76 90°02 5°32 5°42 99°58 


The 90°02 per cent. of magnetite calculated to 100 gave the follow- 
ing results :— 


TiOs. Cr,03. Fe,03. FeO. MgO. Total. 
3°22 4°06 58°81 * 32°49 1°42 100°00 


From the author’s observations, it follows that the so-called 
leucoxene surrounding magnetite is a product of alteration. In the 
magnetite, Fe,0; is replaced by FeTiO;, and leucoxene, which is 
nothing other than titanite, is formed. The microscopic investigation 


supports this theory. B. H. B. 


Pseudomorphs after Rutile. By A. v. Lasautx (Jahrb. f. Min., 
1884, 2, Ref., 299).—Pseudomorphs after rutile occur in the granite 
of Morbihan. Rutile crystals are of frequent occurrence, but they 
are often altered to a considerable depth into ilmenite. Between 
the layer of ilmenite and the rutile, yellow titanic hydrate is fre- 
quently met with. In other crystals, a product resembling titano- 
morphite occurs in the immediate neighbourhood of the ilmenite. 
Other rutile crystals were altered into a mixture of ferric oxide, 
minute crystals of anatase, titanite, and rutile. In this case, the 
anatase is paramorphons after rutile. B. H. B. 


Natural Borates. By C. Rammetspere (Jahrb. f. Min., 1884, 2, 
Mem., 158—163).—On the banks of a salt lake in the Argentine pro- 
vince of Jujuy, Brackenbusch collected a white mud which hardened 
to a solid mass, on exposure to the atmosphere. This substance is 
boronatrocalcite (Dana’s ulexite), and contains sodium chloride and a 
little clay. It is free from sulphates, but several of the harder 
particles appear to be glauberite. When heated, the powder fuses to 
a cloudy green glass. Analysis gave the following results :— 


B,O3. CaO. Na,O. H,0. Total. 
42°06 15°91 8°90 33°48 100°35 


from which the author calculates the formula to be: Na,CayB,O33 + 
27H,0; this requires :— 
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B,0;. CaO. Na,0. H,0. Total. 
43°03 15°30 8°47 33°20 100-00 


If the formula is written— 


Na,B,O1, + 9H.O 
2(Ca,B,O, + 9H,0)’ 


and if the borate R’BO, = R’’B,Q,, the oxgen ratio for bases and acid 
is 2:3. 

In conclusion the author gives a summary of the natural borates, 
assuming that R’BO, = R”B,O,. 

A. Oxygen Ratio for Bases and Acid, 3:4.—1. Priceite (a mineral 
from Oregon identical with pandermite from Panderma on the Black 
Sea)— 


C;B,0,; + 5H,0 = oHBO,. f + 4H,0. 


. Boracite (and Stassfurtite)— 


MgCl \ 
MgCl, \ a guls 
2Mg,B.0;; f ~ 4 (sue8.0.) 


23 


. Oxygen Ratio for Bases and Acid, 2: 3.—1. Hodroboracite. 


{ CouBiOu \ + 19H,0 = 2{ ipa + 5H,0. 


Mg.B,Ou, HBOQ, 


. Boronatrocalcite— 
2NaBO, 


Na,B,O,, + 9H,O ~ HBO, ) . 
2(Ca.B,On + 9H.0) _ 9 CaB.0, +> 12H,0. 
HBO, 


. Franklandite (Phil. Mag., 1877, 284)— 

("aBo-) 

Na,B,On + 8H,0] _ HBO 

1 GaBO + 8H,Of = }/caB,0,\ 7 + 7220. 
HBO, 


. Oxygen Ratio for Bases and Acid, 1: 2.—1. Borax (Tinkal) ;— 


Na.B,O, + 10H,O = o( Ttpo.) + 9H,0. 


. Borocalcite (Hayesine, Tiza of Atacama)— 
CaB.O; + 6H.O = (oir36,*) + 5HLO. 
. Oxygen Ratio for Bases and Acid, 1: 4.—1. Larderellite. 


Am,B,0i; + 4H,0 = 2 {3HB0.} + H,0. 
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In addition to the above are two basic borates. 
1. Sussexite— 
R”B.0, 


R",B,0; + H,0 = { REO! 
R = Mn, Mg. 


2. Spaibelyite— 
2MgB.0, 


Mg;B,On + 3H,0 = {SMe O 


In ludwigite, datolite, danburite, tourmaline, and axinite, boron 
must be regarded as replacing Al or Fe. -B. H. B. 


Apatite from Logrozan (Spain). By A. Vivier (Compt. rend., 
99, 709—711).—Apatite from Logrozan occurs in regular hexagonal 
prisms, the bases of which are modified by pyramidal faces. The 
crystals are enclosed in an altered trachyte, and are generally more or 
less opaque, and yellowish or greenish in colour, with an uneven 
vitreous fracture. They contain numerous enclosures of lamellar 
specular hematite. Some of the crystals are as much as 25 mm. in 
length, but the apatite is also disseminated through the rock in micro- 
scopic crystals. The larger crystals, free from specular hematite, 


have the composition :— 


Aluminium and beryllium phosphates 
Calcium phosphate 
Calcium chloride 


Origin of the Phosphorites in the South-West of France. 
By Diectarart (Compt. rend., 99, 440—443).—It has been urged that 
the author’s theory of the formation of phosphorites, partially, if not 
entirely, by the action of percolating saline waters of the tertiary age, 
is not applicable to the phosphorites in the south-west of France, 
because this district was never covered by the sea during the tertiary 
period. In this district, however, there are many deposits of gypsum 
which undoubtedly belong to the tertiary period, and they contain in 
notable quantity lithium, strontium, manganese, zinc, copper, and 
boric acid, substances which the author has previously shown to be 
characteristic of the saline deposits and saliferous marls formed in 
modern seas. In all probability, therefore, the gypsums of the south- 
west of France, like those of the middle, and of the Paris basin, are 
products of the evaporation of saline waters. 

If the excavation of the phosphoritic caverns and the deposition of 
phosphorites has been the work of saline waters of the tertiary period, 
it follows that a calcareous tract may only be expected to contain 
phosphorites when it is covered with deposits of tertiary - ™ 

s % 

Minerals from the Metamorphic Rocks of Ouro Preto, 

Brazil. By H. Gorcerx (Juhrb. f. Min., 1884, 2, Ref.; 302—303).— 
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1. Crystals planted on quartz with cobalt oxide. The crystals are of 
a white colour, H. = 2—3, sp. gr. 23. They are soluble with 
difficulty in warm nitric acid, and have the following composition :— 


Al,03. HO. Total. 
65°2 34'8 100°0 


corresponding to the formula A1,0;,H,0. 

2. Crystals of wavellite in small geodes in black slate. The 
crystals are white or pale-green, acicular, with distinct cleavage. 
H.=4. Sp. gr. 2°34. The analysis gave the following results :— 


P.O;. F.  Al,O;. CaO: MgO. 4H,0. Total. 
33°0 3°6 361 03 02 26°2 99°4 


3. Pyrophyllite. With the above minerals, acicular white, greenish 
or bluish crystals occur ; sometimes accompanied by disthene. The 
mineral has a pearly lustre and low hardness. Sp. gr. 2°76. The 
analyses gave the following results :— 


Si0,. Al,0s. FeO. CaO. HO. ‘Total. 
65°3 28°0 17 0-4 55 100°9 
B. H. B. 


Empholite. By L. J. Icrnstrém (Jahrb. f. Min., 1884, 2, Ref., 
317—318).—The new mineral from Horrsjoberg, Sweden, formerly 
regarded as diaspore, gave on analysis the following results :— 


SiO). Al,0;. Mg0.CaO.FeO. ‘4H,.0. 
52°3 30°5 3°4 138 


The mineral is insoluble in acids, H.=6. It is found in the 
quartzose, disthene, and muscovite schists. B. H. B. 


The Potash-soda-felspars of Silesia. By A. Brurett (Jahrb. f. 
Min., 1884, 2. Ref., 319—324).—In an exhaustive paper on this 
subject, the author gives crystallographical descriptions and chemical 
analyses of the following felspars: microcline from the granitite of 
Schwarzbach and Griinbusch in the Riesengebirge, albite from the 
granitite of Schwarzbach, microcline from the granitite of Striegan, 
albite from the same locality, microcline from the granite vein of 
Lampersdorf and Leutmannsdorf in the Eulengebirge, and albite from 
Reichenbach. B. H. B. 


Minerals from a Chromite Deposit. By A. Arzrunt (Jahrb. f. 
M*n., 1884, 2, Ref., 303—204.)—The minerals were found near the 
Kassli smelting-works in the Ural. In fissures in the chromite, 
crystals of kimmererite occur ; they are not violet, but of a bluish- 
green colour. Crystals of perowskite and rutile also occur, the latter 
containing chromium. This is probably due to enclosed kimmererite. 

B. H. B. 

Magnesian Epidote. By Damour and Dzs-Cioizeavux (Jahrb. f. 
Min., 1884, 2, Ref.,317).—On lapis lazuli from the Baikal Lake, mixed 
with dolomite and iron pyrites, small white or yellowish transparent 
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crystals were observed, the optical and crystallographical properties 
of which are those of epidote. The crystals scratch glass, are infusible 
before the blowpipe, and contain silica, alumina, magnesia, and traces 
of lime. The name picro-epidote is suggested for this epidote. 

B. H. B. 


Schuchardtite. By G. Srarxt (Jahrb. f. Min., 1884, 2. Ref., 
305).—This mineral is of an apple-green colour, soft, and is disinte- 
grated by water. Heated at 300° it loses 4477 per cent. of water; 
in the desiccator it loses 1°6 per cent. Sp. gr. 2°339. The analysis 
gave the following results :— 


SiO». Al,O3. Fe,03. NiO. FeO. CaO. 
T. 33281 14616 3°825 5°678 3°561 1:472 
II. 33°+86 14882 3°905 5°782 3°617 1-499 
II. 33214 15°C93 2°605 6°106 3°517 1824 
MgO. H,0. Total. 
I. 23°723 13-907 100°063 
IL. 24155 12°366 100-092 
III. 24°747 12°894. 100-000 


I is the analysis of fresh material; II that of the substance dried 
at 100°, and III the calculated percentage composition. From the 
analysis is deduced the empirical formula— 


AljeFe.Si~Os + FesNi;Ca,MgySi.0. + 44H,0. 
B. H. B. 


Groddeckite, a new Zeolite. By A. Arzrunt (Jahrb. f. Min., 
1884, 2, Ref., 318—319).—The groddeckite crystals cover calcite 
crystals which are planted on a breccia of a greenish-grey siliceous 
rock. In addition to calcite, quartz crystals, galena, and magnetic 
pyrites were observed. Only one specimen from St. Andreasberg has 
been met with, this is in the collection of the Clausthal School of Mines. 
The crystals are colourless and have a glassy lustre, H. = 2—3. 
Cleavage indistinct, prismatic. The crystals are very similar to those 
of gmelinite. The chemical composition is— 


SiO,. Al,O3. Fe,03; CaO. MgO. Na,O. H,0. Total. 
51:2 12°0 77 ll 3°3 4°5 20°2 100-0 


corresponding with the formula— 


(Mg, Naz)2(Alp, Fez) SipO 2g + 13H,0. B. H. B. 


Constitution of the Amphiboles containing Alumina. By R. 
Scuarizer (Jahrb. f. Min., 1884, 2, Mem., 143—157).—Schrauf pub- 
lished (Jahrb. f. Min., 1883, 2, 84) an account of the action of heat 
on the hornblende from Jan Mayen, in which he stated that the 
thermal constants were different from those of actinolite. The 
author’s chemical investigation now proves that the chemical consti- 
tution of actinolite is totally different from that of this hornblende. 
The analysis gave the following results :— 
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SiO). A1,03. Fe,0; FeO. MnO. MgO. 
39°167 14°370 12°423 5°856 1°505 10°521 


CaO. K,0. Na,0. H,0. Total. 
11°183 2°013 2°478 0:396 99-912 


corresponding with the formula (R’2,R”);(Al,Fe).Si,0,, the usual 
formula for amphiboles, free from alumina, being (Mg,Fe);CaSiSi,Oj.. 

All amphiboles containing alumina must, according to the author, 
be mixtures of two terminal members, one being represented by the 
hornblende, rich in Al,O; and Fe,0;, from Jan Mayen, the other 
being actinolite free from alumina. For the monoclinic substance, 
R,R.Si;012, the author adopts Breithaupt’s name, syntagmatite, because 
the hornblende from Vesuvius, so termed, closely resembles the terminal 
member of this series of isomorphous mixtures, the hornblende from 
Jan Mayen. In order to prove the hypothesis that in the monoclinic 
division of the amphiboles two terminal members exist differing in 
chemical composition, actinolite of the type (Mg,Fe),;CaSiSi,O,, a 
metasilicate and syntagmatite of the type RsR’’,Si;O,2, an orthosilicate, 
which mixed in variable proportions yields the hornblendes containing 
Al,O; and Fe,O;, a number of recent analyses were calculated. The 
results were distinctly in favour of the above hypothesis, and prove 
that three groups of amphiboles may be distinguished : the optically 
negative metasilicate, actinolite; the optically negative orthosilicate, 
syntagmatite ; and the optically positive orthosilicate, pargasite, the 
composition of which may be expressed by the formula 


(R:,Ca)2(Mg,Fe)s(Al,Fe)2SiOve. B. H. B. 


Leucite- and Nepheline-basalt from the Vogelsberg. By 
H. Sommertap (Jahrb. f. Min., 1884, 2, Mem., 221—223).—In the 
collection belonging to the University of Giessen, the author found 
two interesting rocks in which the presence of leucite and nepheline 
had not previously been detected. 

The leucite-basalt from Ulrichstein presented a compact greenish- 
black ground-mass, containing olivine and augite crystals. Under 
the microscope a finely crystalline ground-mass is seen, formed of 
minute augite crystals and magnetite grains, accompanied by occa- 
sional patches of leucite. Olivine, augite, and brown mica form 
prophyritic crystals. An analysis of the rock gave the following 
results :— 

SiO. Al,03. Fe,0,. FeO. CaO. MgO. 
41°13 18°18 4°71 7°64 13°20 10°59 
K,0. Na0,. H,0. Total. 
1:59 2-00 1:74 100°78 


The nepheline-basalt from the Ziegenstiick near Herbstein is of a 
greyish-black colour. In the ground-mass, olivine grains and augite 
may be observed. Under the microscope, the principal mass is seen to 
consist of black angites, with magnetite grains and irregular patches 
of nepheline. The rock is a nepheline-basalt resembling the Taufstein 
rock, B. H. B. 
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A Pegmatite containing Large Crystals of Chloropbyllite. 
By F. Gonnarp (Compt. rend., 99, 711—712).—A vein of pegmatite 
cutting through granite, about 10 kilom. from Montbrison, Loire, on 
the road between that place and St. Bonnet-le-Courreau, contains 
crystals of chlorophyllite as much as 6 cm. in length and about 3 em. 
in diameter. Some are very dark-green, with a fracture which is 
vitreous in some parts, dull in others. These crystals seem to pass 
into fahlunite. Others are greenish, greenish-grey, or pearly-grey, 
and cleave very easily along the basal plane; sp. gr. 2°77. The peg- 
matite also contains crystals of white microcline, which have the rare 
face h very well developed. These crystals have a reddish tinge, and 
consist of thin lamine united along the direction h, but covered with 
a thir layer of the same substance which masks the striz. 

C. H. B. 


Chemical Composition of Augites from Phonolites and 
Similar Rocks. By P. Mayn (Jahrb. f. Min., 1884, 2, Mem., 172— 
205).—The author has isolated and analysed the augites from a num- 
ber of phonolites and other rocks rich in alkalis. The rocks employed 
were phonolite from Elfdalen, leucitophyre from Rieden, hanynophyre 
from Melfi. Of these rocks, the two latter contain augite only, whilst 
in the two former some hornblende also occurs, but in such small 
quantity that sufficient material for analysis could not be obtained. 
The augites from all the rocks examined were proved to contain alkalis, 
those from the phonolites proper to a much greater extent than those 
from the lencite and hauyn rocks. All the analyses give a percentage 
of silica much too low for the amount of alkalis present, thus rendering 
very probable the presence of the silicate R,R’’Si0,, as suggested 
by Doelter. The extinction angle increases in direct proportion to 
the percentage of iron and alkalis. This is shown in the following 
table :— 


Fe,03. Total alkalis. | Extinction angle. 


 ékeedtenunsoeens 12°67 1:99 39° 
: chtescseusequds 19°52 3°35 30 
DED cove cekeawenne 22-44 9°36 12 
Hohentwiel ........+- 26°35 13°33 10 


B. H. B. 


Organic Chemistry. 


Exchange of Chlorine, Bromine, and Iodine between Organic 
and Inorganic Compounds. By R. Brix (Annalen, 225, 146— 
170).—These experiments were made to ascertain the influence 
exerted by the nature of the element contained in any inorganic 
haloid compound on the exchange of halogens with an organic haloid 


oe © ™l>™ aan 


_ . 


VS Ww wees OOD 


ORGANIC CHEMISTRY. 35 


derivative. The organic compounds employed were ethyl iodide, 
isobutyl chloride, benzyl chloride, and ethyl monochloracetate, the 
inorganic compounds were selected from the halogen compounds 
of the alkaline earths, of the heavy metals, and of arsenic, antimony, 
and bismuth. The mixtures were heated in vessels provided with 
a reflux apparatus, except when otherwise mentioned. 

Calcium chloride and ethyl iodide do not react at the boiling point. 
Barium chloride and ethyl iodide react very slightly at 140°. 
Barium iodide and isobutyl chloride do not react on boiling. Barium 
iodide and ethyl monochloracetate exchange their halogens completely 
at the temperature of the water-bath. Barium iodide and benzyl 
chloride give a partial interchange. Cupric chloride and ethyl iodide 
do not react when boiled together, but on heating with alcohol at 
150—160° complete interchange is effected. Zinc iodide and ethyl 
monochloracetate react readily and nearly completely at 90—100°. 
Zine iodide and benzyl chloride react on mixing, the interchange 
becoming complete at 45—50°. Zine iodide and isobutyl chloride do 
not react when boiled together. Cadmium chloride and ethyl] iodide do 
not react when boiled together, but partial interchange is effected by 
heating at 130—140° in sealed tubes with alcohol. Cadmium bromide 
suffers partial interchange when boiled with either benzyl chloride or 
ethyl monochloracetate, but does not react with ethyl iodide. Cad- 
mium iodide gives but a slight interchange with ethyl monochlor- 
acetate, reacts readily but not completely with benzyl chloride, and does 
not react with isobutyl chloride except in sealed tubes at 135°, when 
decomposition-products are formed. Thallium chloride and ethyl 
iodide do not react. Thallium iodide and ethyl monoczhloracetate give 
a partial reaction in presence of alcohol. Lead chloride and ethyl 
iodide do not react, but in sealed tubes at 150—160° in presence of 
alcohol, nearly complete interchange is effected. Lead iodide and 
benzyl chloride do not react unless heated at 150—160° in presence 
of alcohol, when a partial reaction occurs. Arsenious bromide re- 
acts completely with either benzyl chloride or ethyl] monochloracetate 
at 140—145° in presence of alcohol. Antimonious bromide gives a 
complete interchange with either ethyl iodide or ethyl monochlor- 
acetate at 140—145° in presence of alcohol. Bismuth bromide and 
ethyl iodide give a partial interchange at 150—160° in presence of 
alcohol. Bismuth bromide and ethyl monochloracetate heated with 


alcohol at 140° give decomposition-preducts. A. J. G. 


Exchange of Chlorine, Bromine, and Iodine between Inor- 
ganic and Organic Compounds. By B. Kéxantetwn (Annalen, 
225, 171—1°5).—This paper is essentially a continuation of Brix’s 
(preceding Abstract), from which it differs in the use of a much larger 
number of metallic compounds ; in the employment, as far as possible, 
of the same temperature (145—150° for four hours) in all cases, so as 
to obtain comparable results; and in the avoidance of the use of 
alcohol, which in many cases vitiates the results. 

Lead iodide and isobutyl chloride react to a very slight extent ; with 
lead chloride and ethyl iodide, on the contrary, nearly complete inter- 
change occurs. Antimonious chloride and ethyl iodide exchange their 
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halogens completely. Antimonious bromide and ethyl monochlor- 
acetate react partially ; antimonious bromide and ethyl iodide react 
completely. Antimonious iodide and isobutyl chloride react with 
decomposition, butylene being formed. Arsenious chloride and ethyl 
iodide undergo complete interchange. Arsenious bromide does not 
react with isobutyl chloride; it reacts partially with ethyl monochlor- 
acetate ; it does not react with ethyl iodide unless the temperature is 
raised to 150—160°, when complete interchange takes place ; it reacts 
completely with isopropyl iodide. Arsenious iodide scarcely reacts 
with ethyl monochloracetate, and does not react with isobutyl] chloride. 
Phosphorous chloride and ethyl iodide do not react. Phosphorous 
iodide does not react with ethyl monochloracetate in open vessels at 
143°, although complete decomposition occurs in sealed tubes at 150°; 
it does not react with isobutyl chloride at 140°, but complete decomposi- 
tion occurs at 160—170°; it reacts with propyl chloride with decompo- 
sition at 150°. Stannous chloride, or stannic chloride, and propyl 
10dide react nearly completely, whilst stannous iodide scarcely reacts 
with propyl chloride. Zinc chloride, or cadmium chloride, and propyl 
iodide give a nearly complete reaction. Propyl iodide suffers decom- 
position if heated with titanium chloride. Ferrous iodide or chloride 
gives practically no reaction with the corresponding propyl compounds. 
Manganous iodide and propy! chloride exchange their halogens nearly 
completely ; manganous chloride and propyl iodide do not exchange, 
but the propyl compound suffers partial decomposition. Cobalt 
chloride and propyl iodide react slightly; cobalt iodide and propyl 
chloride scareely react. Niekel chloride and propyl iodide, and nickel 
iodide and propyl chloride respectively are practically without action 
on one another. Thallium chloride and propyl iodide react partially. 
Magnesium chloride and propyl iodide do not react. Calcium iodide 
and propyl chloride give a complete interchange. Strontium iodide 
and propyl iodide exchange partially, whilst strontium chloride and 
propyl iodide do not react. Barium chloride and propyl iodide are 
without action on one another. 

The author draws the following conclusions as to these reactions :— 
K, Mg, Ca, Sr, Ba, Al, Mn, and Co unite by preference with chlorine 
rather than with bromine and iodine, and with bromine rather than 
with iodine (under some circumstances Sr, Ba, and Co gives light inter- 
changes in the opposite direction). Zn, Cd, Tl, Bi, Fe, and Ni show 
no constant rule of interchange. Cu, Ag, Hg, Sn, Pb, As, and Sb 
unite by preference with iodine rather‘than with bromine or chlorine, 
and with bromine rather than with chlorine. A. J. G. 


Action of Chlorine on Organic Compounds in Presence of 
Inorganic Chlorides. By A. G. Pace (Annalen, 225, 196—211). 
—Some years ago Arouheim showed that the presence of molybdenum 
pentachloride greatly facilitated the chlorination of aromatic com- 
pounds, but, from some preliminary experiments, did not appear to 
have the same effect on the chlorination of fatty bodies (this Journal, 
1876, i, 309). The author has continued this investigation and 
extended it to the employment of other inorganic chlorides. 

Chlorine does not act on acetic chloride even in presence of molyb- 
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denum pentachloride. The chlorination of butyric chloride and of 
ethylene chloride is actually hindered by the presence of molybdenum 
chloride. Molybdenum trichloride does not assist chlorination below 
the temperature (70°) at which it is converted into pentachloride. 
Of the numerous other chlorides experimented with, the following only 
were found to assist chlorination: Fe,Chk, Al,Cl,, TIC], and TICI,; 
the chlorinating action of MoCl; and SbC1, is already well known. 

As regards the action of these bodies in assisting chlorination, the 
author regards the view that a molecular compound is formed between 
the metallic chloride and the substance being chlorinated, which 
compound is in the second place decomposed by chlorine with forma- 
tion of hydrochloric acid and a chlorinated product, as being more 
probable than that which is based on an alternate reduction and 
chlorination of the inorganic chloride. 

Chlorine has no action on nitrobenzene, but in presence of ferric 
chloride at ordinary temperatures it converts it into the dichloronitro- 
benzene [Cl: Cl: NO, = 1: 4:3], and at 100° into the tetrachloro- 
nitrobenzene [Cl: Cl: NO,: Cl: ClL=1:2:3:4:5], whilst at 
higher temperatures it converts it completely into. perchlorobenzene. 

Whilst chlorine acting alone on alcohol converts it chiefly into 
chloral alcoholate ; in the presence of ferric chloride, it converts it into 
a mixture of chloral and (very little) chloral hydrate. A. J. G. 


Anthemene, a Hydrocarbon obtained from Roman Chamo- 
mile. By L. Navupin (Bull. Soc. Chim., 41, 483—488).—From the 
flowers of chamomile (Anthemis nobilis), the author has obtained two 
white crystalline substances, one of which appears. to be a hydro- 
carbon. The flowers are exhausted completely with light petroleum, 
the solution thus obtained is evaporated to one-ninth of its bulk, and 
the liqu’d residue allowed to stand. In a few days, groups of white 
crystals of the new substance separate out, and in the mother-liquid 
are substances previously described by Demargay, Fittig, and Kopp. 
The crystals were purified by recrystallisation from ether and light 
petroleum, and were found to consist of two substances. As one 
of them is twenty-four times as soluble in absolute cold alcohol as 
the other, they were separated by dissolving in hot alcohol, boiling 
with animal charcoal, and filtering. Anthemene crystallises out on 
cooling, and the second substance melting at 188—189°, the investiga- 
tion of which has not yet been completed, remains in solution. The 
process of separation was repeated twelve times. The yield is very 
small, for from 1 kilo. of the flowers the author only obtained 
15 grams of anthemene and 4°5 grams of the second substance. 

Anthemene crystallises in slender microscopic needles melting at 
63—64°, and boiling at about 440° without much decomposition ; 
sp. gr. 0°942 at 15°. It is insoluble in water, but soluble in ether, 
petroleum, carbon bisulphide, and chloroform, and soluble in hot 
absolute alcohol, but almost insoluble in cold (at 25°, 1 litre dissolves 
0333 gram). The vapour-density by V. Meyer’s method in the 
vapour of sulphur was 127 (theor. 131). The results of analysis give 
the percentage of carbon 83°80, and of hydrogen 14°40, showing a loss 
of 1:80. Schiitzenberger, who repeated the analyses, obtained similar 
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results, and the author cannot account for this loss, as the compound 
appears to be pure and to contain no oxygen. It appears to be of the 
series C,H,,, and to be a B-octadecene (C 85°82, H 14°18). 

A. B. 


Diethoxymethane, and Preparation of Methylene Dichloride. 
By W. H. Greene (Chem. News, 50, 75—76).—The author has made 
diethoxymethane from sodium ethylate and methylene dichloride. 
Sodium, in equal molecular proportion, is added gradually to a mixture 
of methylene chloride with excess of absolute alcohol contained in a 
flask fitted with reflux condenser ; when all the sodium has been added, 
the mixture is heated for an hour, and then distilled. The product is 
fractioned, and all which passes over below 78° is shaken with calcium 
chloride solution, the upper layer separated, dried, and rectified, when 
pure diethoxymethane is obtained boiling at 86—89°. It is an ethereal 
liquid with penetrating mint-like odour, boiling at 89° under 769 mm. 
pressure. Its sp. gr. at 0° is 0°851. It is slightly soluble in water, 
and miscible in all proportions with alcohol and ether. 

The following is recommended as the most convenient process for 
preparing methylene chloride. A mixture of zinc and chloroform 
with much alcohol is treated with a small quantity of hydrochloric 
acid in a flask fitted with a condenser; heat is developed and chloro- 
form and methylene chloride distil over. When the reaction subsides, 
more hydrochloric acid is added, and uw gentle heat is applied until 
near the completion of the operation, which is stopped when the 
alcohol commences to come over in large quantities. The distillate 
is rectified, the portion coming over below 53° being retained, whilst 
the residue is again treated with zinc, &c. This operation is repeated 
several times, and ultimately, by numerous careful rectifications of 
the product boiling below 53°, pure methylene chloride boiling at 
40—41° is obtained. D. A. L. 


Mercury Fulminate. By A. Exrensere (J. pr. Chem., 30, 38— 
68).—Carstanjen and the author have shown (Abstr., 1882, 816) that 
when mercury fulminate is decomposed with aqueous hydrochloric 
acid, it yields its nitrogen as hydroxylamine hydrochloride. A further 
examination of this reaction has proved that both carbonic oxide and 
carbonic anhydride are formed. The quantity of these compounds 
produced is but small, more especially when the decomposition is 
effected in absence of air; and it appears that they owe their origin 
to the decomposition of formic acid, which the author has shown is 
produced by the action of aqueous hydrochloric acid on mercury 
fulminate. The reaction taking place may be represented as follows :— 


C.HgN,0, + 2HCl + 4H,0 = 2H.COOH + 2NH,.0H + HgCh. 


In the hope of realising the following decomposition, and thus 
obtaining fulminic acid, C,HgN,O, + 2HCl = HgCl, + C,H,N,0,, the 
author passed dry hydrochloric acid gas into perfectly dry ether con- 
taining mercury fulminate in suspension. Mercuric chloride is pro- 
duced, and the ether holds in solution a compound which undergoes 
spontaneous decomposition, most probably fulminic acid. If this 
ethereal solution is carefully added to aqueous ammonia, and the 
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ethereal solution separated from the aqueous solution, the latter 
contains a yellow solid which is sparingly soluble in cold water, but 
soluble in hot water, from which it may be obtained in yellowish 
needles. The analysis of this compound shows it to be C;H,N,O,; it 
forms with silver nitrate a compound, (C;H,N,O,),AgNO;, insoluble in 
cold water, and with an ammoniacal solution of copper oxide the 
compound (C;H,N,O,),CuO(NH;)2, which is obtained as a light blue 
granular precipitate. From the ammoniacal solution from which the 
above compound was obtained, the author has isolated an acid isomeric 
with fulminuric acid, to which the name Isofulminurie acid is given. 
It is easily soluble in water, from which it separates in ill-defined 
crystals; absolute alcohol dissolves it easily, and by cooling the hot 
saturated solution it is obtained as a white powder. With silver 
nitrate, its aqueous solution gives a white amorphous precipitate of 
C;H,N;O;Ag, but yields no precipitates with ammoniacal solutions 
of copper oxide, lead acetate, or mercuric chloride. The silver, 
ammonium, and barium salts of this acid are described. ‘ 

Together with this acid, there is formed a small quantity of a com- 
pound more easily soluble in ether than isofulminuric acid, which is 
most probably the ammonium salt of amidofulminuric acid, 


C,H(NH,)N,0;.NH,. 


Its aqueous solution gives precipitates with silver nitrate, lead acetate, 
and copper sulphate, and a blood-red to brownish-red coloration with 
ferric chloride. 

Thiocyanic acid reacts with mercury fulminate in a manner ana- 
logous to aqueous hydrochloric acid, mercuric thiocyanate, ammonium 
thiocyanate, and carbonic anhydride are produced, the production 
of the ammonium salts arising from the instability of hydroxylamine 
thiocyanate. The reaction may be represented thus :— 


C.HyN.O0, + 4H.CNS + 2H,0 = 2CO, + Hg(CNS), + 2NH,.CNS. 


The action of ammonium thiocyanate on mercury fulminate is 
analogous to the action of the chlorides of the alkali metals, but is 
more energetic; it may be expressed as follows :— 


2(C,N,0.Hg) + 2H:0 + 2NH,;.CNS = C;H.N;0;.NH, + Hg(CNS), 
Pp. P. B. 


Mercury Fulminate. By L. Scuotvien (J. pr. Chem., 30, 91— 
92).—A solution containing sodium fulminate is formed by treating 
mercury fulminate suspended in water with sodium amalgam. When 
this solution is decomposed with dilute sulphuric acid and shaken up 
with ether, the ethereal solution is found to contain two acids of the 
composition HCNO. The less soluble of these crystallises from ether 
in colourless needles melting at 85°; it is soluble in lukewarm water, 
but is decomposed by boiling water. It forms a red insoluble silver 
salt, a dark yellow mercuric salt, and light yellow lead salt. Its 
solutions yield a deep red coloration with ferric chloride. Decom- 
posed: by hydrochloric acid, it yields hydroxylamine. The more 
soluble: isomeride may be crystallised from hot water, yields no 
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coloration with ferric chloride, and forms no insoluble metallic 
salts. 

The aqueous solution of sodium fulminate gives a precipitate of 
silver fulminate with silver nitrate, which when treated with metallic 
chlorides and aniline hydrochloride forms double salts. It is decom- 
posed by ethyl iodide, and with potassium sulphide yields an easily 
explosive compound. 

Mercury fulminate and thiocarbamide yield carbonic anhydride, 
mercuric sulphide, carbamide, a compound thiocarbamide and mer- 
curic thiocyanate. re. DB 


Rhodanic Acid. By M. Nencxi and Bourquin (Ber., 17, 2277— 
2282).—10 grams of rhodanic acid, C;H,;NS,0O, dissolved in 50 c.c. of 
9U per cent. alcohol, were mixed with 30 grams of strong sulphuric 
acid and heated on a water-bath; 15 grams of benzaldehyde were 
then added gradually. On cooling, or on the addition of water, 
benzylidene-rhodanic acid, C\H,NS,0, crystallises out. When purified 
this acid forms yellow needles, melting at 200° (uncorr.). It gives 
crystalline salts with the alkalis, very easily soluble in alcohol and 
water, less so in concentrated alkalis. It forms a yellowish-green 
silver salt, CyH,AgNS,O, and an amorphous lead salt. The reaction 
takes place according to the equation 

C,;H;NS,0 + C,H;.COH = C,H;NS,.O + H,0. 

Acetaldehyde or its ammonia-compound similarly yields ethylidene- 
rhodanic acid, C;H;NS,0. This substance forms small yellow needles, 
melting at 147—148°. It is very sparingly soluble in water, easily in 
alcohol. It gives a yellow amorphous lead salt. Both of these com- 
pounds are decomposed when heated with alkalis, the aldehydes 
being reformed and the rhodanic acid further decomposed. Salicyl- 
aldehyde and parahydroxybenzaldehyde also form similar condensa- 
tion-compounds, but these have not been investigated. 

When heated with water at 200° in closed tubes, rhodanic acid 
is split up into carbonic anhydride, sulphuretted hydrogen, and 
ammonium thioglycollate. When warmed with alkalis, it is readily 
decomposed, potassium thiocyanate and a crystalline potassium (or 
sodium) salt sparingly soluble in alcohol being the products. The 
acid of which this is the salt appears to have the composition of an 
anhydride of thioglycollic acid, and to be of the formula 


(SH.CH,.CO),0. 
This acid is now undergoing investigation. 

As this formation of thiocyanic acid by the action of alkalis takes 
place at so low a temperature, there can be little doubt that the thio- 
cyanic group is already present in rhodanic acid. The formula 
Ss 10g 00, proposed by Liebermann, is therefore very im- 


probable, and that originally proposed by Nencki, SH.CH,.CO.S.CN, 
is in all probability the correct one. L. T. T. 


Circular Polarisation of Dextrose. By B. Totiens (Ber., 17, 
2234—2238).—In continuation of his investigations with cane-sugar 
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(Abstr., 1884, 1285), the author has now examined very dilute solutions 
of dextrose. He finds that here, as in the case of cane-sugar, no increase 
of rotation takes place, but that the same formula may be employed 
for calculating the rotation whatever the degree of concentration of 
the solution. The dextrose employed was very carefully purified by 
the method recommended by Soxhlet, and was purer than that pre- 
viously used. The author has therefore slightly amended his old 
formule, which now become— 


A (for anbydrous dextrose) [a]p = 52°50° + 0°018796P + 
0-00051683P?. 

B (for dextrose hydrate) [a]p = 47°73° + 0:015534P + 
00003883 P?. 


The following table gives a comparison between the results actually 
found with a Landolt-Laurent polarimeter and those calculated :— 


Weight of sugar in Rotation for [a ]p. 
100 grams solution. 4 


; Found. Calculated. Difference. 
14978 52°407° 52°532° — 0°125° 
1°7933 52°289 52°537 — 0°248 
2°7533 52°370 52°556 — 0186 
7°6042 52°691 52°673 + 0018 

10-0992 52°738 52°742 + 0:004 
10°2567 52°636 52°747 —O111 
17°5982 52°991 52991 — 0-000 

L. T. TF. 

Non-identity of Arabinose and Galactose. By E. O. v. Lipp- 
MANN (Ber., 17, 2238—2240).—The author confirms Scheibler’s 
results as to the non-identity of these two compounds. Galactose 
forms large, hard, well-formed prisms melting at 148°; arabinose 
long, fragile needles melting at 160°. Arabinose has a sweeter 
taste than galactose. The rotation of arabinose in a 10 per cent. 
solution is [a]p = +105°4°, [a]; = +118° of galactose, +81°5° and 
+92° respectively. Arabinose shows no birotation, galactose does; 
a fresh solution having given [a ]p = 134°5°. Fermentation is easily 
set up in solutions of galactose by means of yeast, but arabinose 
cannot be fermented. When oxidised with nitric acid, arabinose 
yields only oxalic acid, while galactose forms mucic acid. The 
reducing power of arabinose for Fehling’s solution is also greater than 
that. of galactose. 

With regard to the existence of the four arabinoses described by 
C. O’Sullivan (Trans., 1884, 41, et seg.), the author calls attention to 
the existence of unstable intermediate products (such as cerasinose, 
which is gradually converted, even in the crystalline form, into arabin- 
ose) analogous to these compounds, and suggests that the various 
arabinoses may actually exist, and not be mere mixtures of arabinose 
with galactose as Scheibler believes. L. T. T. 


Influence of Temperature and Concentration of Hydrochlo- 
ric Acid on the Rate of Inversion of Saccharose. (II). By F. 
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Urecn (Ber., 17, 2165—2178). The author refers to his previons 
experiments (Abstr., 1883, 174), the results of which he now repre- 
sents by means of curves and tables. A. K. M. 


“Hydrate of Carbon” from Cast Iron. By Zanoupsxky (Bull. 
Soc. Chim., 41, 424—428).—A very pure specimen of Swedish specular 
cast iron, free even from traces of graphite, phosphorus, or sulphur, 
but containing 0°23 per cent. of silicon and 41 per cent. of combined 
carbon, when treated with a mixture of copper sulphate and sodium 
chloride yielded 5-72—5-79 per cent. of a “‘ hydrate of carbon,” which 
contained C 71°6; H,O 26°9; siliceous ash 1°25 per cent. These’ results 
approximate to the formula C,,H,O;. Treatment of the steel with 
other reagents, silver nitrate, mercuric chloride, atmospheric air, and 
by Weyl’s method, gave rise to the formation of an analogous sub- 
stance. The hydrate is not changed when heated in a closed tube to 
150°, and although it gradually loses weight when further heated, at 
325° losing carbon as well as water, it retains hydrogen and oxygen 
even after being heated in a bath of metallic antimony. Heated in a 
current of hydrogen, the compound lost considerably in weight, but 
after prolonged action the residue still contained hydrogen to the 
extent of nearly 3 per cent. The compound is insoluble in water, 
alcohol, ether, sulphuric and hydrochloric acids. It is completely 
dissolved by warm nitric acid, forming a substance which probably 
has the formula CyHs(NO2) Or. This body dissolves easily in 
alcohol and in nitric acid. It is insoluble in ether, but is dissolved 
by alkalis, forming a dark brown solution, from which hydrochloric 
acid precipitates the original compound apparently unchanged. This 
nitro-compound gives an odour of hydrogen cyanide when heated. 
Chlorine, bromine, and iodine also act on the hydrate of carbon; the 
iodo-derivative probably has the formula CyoH2.10,;. W. R. D. 


Angelic and Tiglic Acids. By F. Brmsremy and E. Wiecanp 
(Ber., 17, 2261—2263).—The authors have examined the products 
produced by the oxidation of these acids with potassium permanganate, 
in the hope of learning something of their respective constitutions. 
Aldehyde and acetic acid were formed in both cases ; the only differ- 
ence being that with angelic acid a very small quantity of a non- 
volatile acid yielding an amorphous barium salt was formed. 

The acids were prepared by Kopp’s process from roman oil of chamo- 
mile (Abstr., 1879, 454), and their ethers were also made. 

Ethyl angelate is an aromatic liquid boiling at 141°5° and having a 
sp. gr. of 0°9347 at 0°. 

Ethyl tiglate boils at 152° and has a sp. gr. of 0°9425 at 0°. 

L. T. T. 

Halogen-derivatives of Ethyl Levulinate. By M. Conrap and 
M. Guruzeir (Ber., 17, 2285—2287).—With reference to the com- 
munication of Hell and Kehrer (Abstr., 1884, 1297), on the action of 
bromine on levulinic acid, the authors publish this account of some 
similar work carried out simultaneously and independently by them- 
selves. 

Ethyl monobromolevulinate, C;sH,BrO;, was obtained by gradually’ 
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adding 16 grams of bromine to 144 grams of ethyl levulinate 
diluted with 25 c.c. of ether, the whole being kept cool by means of 
ice. It. boils with partial decomposition at 240°, and has a sp. gr. of 
1:439 at 15° compared with H,O at the same temperature. It enters 
into reaction with ethyl sodomalonate, forming a colourless oil of the 
formula (COOEt).CH.C,H,O.COO Et, boiling at 280—285°, and having 
the sp. gr. 1:097 at 15°. Ethyl monobromolevulinate absorbs more 
bromine and, as end-product, the authors obtained a mixture of the 
di- and tri-bromo-derivatives. Ethyl monochlorolevulinate, prepared 
in a similar manner, is a colourless oil insoluble in water. It boils at 


225—230°, and has the sp. gr. 1°196 at 15°. L. T. T. 


Adipic Acid. By W. Diererte and C. Het (Ber., 17, 2221— 
2228).—In continuation of the researches of Gantter and Hell on 
suberic and azelaic acids, the authors have- investigated adipic acid, 
the third of the higher dibasic acids obtained in the oxidation of fats. 

The adipic acid was prepared from the mother-liquors obtained in 
the preparation of suberic acid from castor-oil and other fats. 

Adipic acid is much less soluble in ether than suberic acid, but 
much more soluble in water. The two acids can be therefore easily 
separated by successive crystallisations from these two solvents. The 
adipic acid thus obtained is still slightly yellow, and is purified by 
crystallisation from strong nitric acid or by conversion into its salts. 

Adipic acid melts at 148—149°, and solidifies toa crystalline fibrous 
mass. At 15°, 1UU parts of water dissolve 1°44 parts of acid; 100 
parts of ether, 0°633 part of acid. Adipic acid has a very great 
tendency to form supersaturated solutions. It is not volatile in 
steam, but can be distilled alone without decomposition. It is only 
attacked by bromine above 150°, but it about 0°3 per cent. amorphous 
phosphorus is added, bromination takes place at the temperature of 
the water-bath. 

The potassium salt. K,C,H,O,, forms deliquescent crystals; the 
sodium salt, mother-of-pearl-lixe scales containing }H,0, and easily 
soluble in water. lhe ammonium salt is much more stable than the 
corresponding salts of suberic and azelaic acids, and may be evapo- 
rated without decomposition. It crystallises in scales, and at 14°, 100 
parts of water dissolve 39°97 of the salt: at 100°, it loses half its ammo- 
nia, the acid salt being formed, and at 120—150°, the rest of the 
wmmonia escapes and the pure acid is left. The barium salt is less 
soluble in hot than in cold water, 1U0 parts of w ter dissolving 12°04 
parts of salt at 12°, and only 7°47 at 100°. The strontiwm salt forms 
prismatic prisms containing }H,O: 100 parts of water dissolve 13°61 
parts of the anhydrous salt at 14°, and 2°72 at 100°. The caleiwm salt 
crystallises with 1H,O: 100 parts of water dissolve 4°02 parts of the 
anhydrous salts at 13°, 4°09 at 17°, and 1-20 at 100°. The magnesium 
salt crystallises with 4H,0: 100 parts of water dissolve 25°01 parts at 
15°, and 21°71 at 100°. The alwminium and ferric salts form volu- 
minous and almost insoluble precipitates. The manganese salt mica- 
ceous crystals containing 2H,0, or, if deposited at high temperatures, 
1H,0: 100 parts of water dissolve 12°63 parts of the anhydrous salt 
at 18°, and 2°71 at 100°. The nickel salt yields apple-green scales 
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containing 4H,0, and only loses the last molecule completely at 140° : 
100 parts of water dissolve 0°65 part of anhydrous salt at 15°, 4:07 
parts at 100°. The cobalt salt forms pale red prisms containing 4HO,, 
which it loses at 110°: the anhydrous salt is of an intense bluish- 
violet colour: 100 parts of water dissolve 1°56 parts at 15°, 3-09 at 
100°. The zine salt crystallises with 2H,O: 100 parts of water dis- 
solve 0°267 part at 10° and 0°217 at 100°. The copper salt forms a 
voluminous bluish-green precipitate: when this is quickly pressed 
and dried, it contains 1 mol. H,O, but if allowed to remain under 
water takes up another mol. H,O and then forms small deep blue 
crystals: 100 parts of water dissolve 0°024 part of the anhydrous 
salt at 15°, 0°029 at 17°, and 0°063 at 100°. ‘he lead salt forms an 
anhydrous white precipitate: 100 parts of water dissolve 0°0206 part 
at 12°5°, 0°0217 at 16°, and 0°0217 at 100°. The mercuric salt forms 
ao anhydrous crystalline precipitate: 100 parts of water dissolve 
0°0287 part at 11°, 0°0125 at 100°. The silver salt is stable towards 
light, and forms small glittering scales: 100 parts of water dissolve 
00166 part at 14°, and 0°0491 at 100°. 

The salts of the heavier metals were mostly prepared by double 
decomposition. Precipitation often takes place very slowly in the 
cold, but is accelerated by stirring or heating the solution. The salts 
of adipic acid resemble those of suberic acid in many respects, but 
they are all more soluble than the latter. L. T 


Normal Butylmalonic Acid: a New Isomeric Pimelic Acid. 
By C. Hett and G. Lumpp (Ber., 17, 2217—2220).—To prepare this 


acid, normal caproic acid is heated with bromine at 130°, the mono- 
bromocaproic acid obtained is converted into the ethyl salt, and this 
is boiled for one and a half to two days with a dilute alcoholic solu- 
tion of pure potassium or sodium cyanide, the nitrile thus formed being 
saponified by boiling with aqueous potash. Butylmalonie acid, 
C,H,.0,, crystallises from water in thick prisms, melts at 101°5°, and 
is readily soluble in water, alcohol, and ether. On warming it or its 
salts with concentrated sulphuric acid, they assume a red to vivlet 
coloration. When butylmalonic acid is heated, it readily splits up 
into carbonic anhydride and caproic acid, the decomposition beginning 
at a little below 140°, and being complete at 150°; the readiness with 
which this acid is decomposed distinguishes it from the pimelic acid 
obtained from fats, which may be distilled without decomposition. 
The barium salt, C;H,O,Ba, crystallises in white anhydrous scales ; 
solubility at 24°, 2°98 parts salt in 100 parts water, and apparently 
less soluble in hot than in cold water. The lead salt, C;H,O,Pb, is 
precipitated in lustrous white crystalline scales, 100 parts of water 
dissolving at 20° only 0°0112 part salt. The silver salt, C;H,O,Ag:, 
forms a voluminous pulverulent precipitate, 0'119 part dissolving in 
100 parts water at 23°. The copper salt, C;H,O,Cu, forms blue scales 
containing 1 mol. H,0. A. K. M. 


Occurrence of Pimelic Acid amongst the Oxidation-products 
of Castor-oil. By F. Gantrer and C. Het (Ber., 17, 2212--2217). 
—Arppe showed that the so-called pimelic acid obtained by the action 
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of nitric acid on oleic acid and fatty bodies was a mixture of adipic 
and suberic acids. The author has obtained it, however, in consider- 
able quantity by the oxidation of castor-oil by nitric acid. The more 
sparingly soluble acids are first separated, and the syrupy mother- 
liquor is largely diluted with water, neutralised with chalk, filtered, 
and concentrated. The calcium salt obtained is decomposed with acid, 
when a partly oily and partly crystalline product separates, and may 
be purified by alternate treatment with ether and water. Pimelic 
acid, which may also be obtained by the oxidation of earth-nut oil, 
crystallises from water in clusters of large flat plates, which melt at 
105°5—106°, and solidify to a crystalline mass, which suddenly falls to 
pieces with the slightest touch. The barium salt, C;HjO,Ba,H,O, 
crystallises in white indistinct scales; the lead salt, C,HO,Pb, and 
the silver salt, C;H,O,Ag», form white pulverulent precipitates; and 
the copper salt, C,H,O,Cu, a green precipitate. The pimelic acid 
appears to be distinct from all the acids of the composition C;H,,0, 
hitherto described ; its properties approximate most to those of Bauer 
and Schuler’s isopimelic acid (from amylene bromide), but a more 
extended comparison of the two is necessary to decide the question of 
identity. A. K. M. 


Chelidonic Acid. By J. U. Lercu (Monatsh. Chem., 5, 367— 
414)—The author refers to his previous work, and claims priority 
before Haitinger and Lieben (see next Abstract). 

The ethyl salts were prepared by the usual methods; the diethyl 
salt, C;H,O,Et,, melts at 62°; the monethyl salt, also formed by 
decomposition of the preceding, melts at 182—184°; its lead and 
silver salts, C,H,O,EtAg, are crystalline. The diethyl salt, dissolved 
in alcohol, gives with ammonia a yellow solution, and then white 
crystals, probably the amide of chelidonic acid, C;H,0,(NH2).. The 
yellow solution obtained by adding excess of potash to chelidonic 
acid is gradually decomposed, even at ordinary temperatures, into 
oxalic acid and acetone ; the acid is also decomposed by bromine and 
chlorine, oxalic acid and substituted acetones being formed. Potash 
gradually added to water containing calcium chelidonate in suspen- 
sion converts the whole into a stiff yellow jelly, without the formation 
of oxalic acid and acetone; it is a potassium calcium salt of cheli- 
hydronic acid (xanthochelidonic acid of Haitinger and Lieben), and is 
more applicable for further preparation work than the easily decom- 
posable potassium salt. The free acid can only be prepared with 
great difficulty; the gelatinous potassium calcium salt is treated with 
sulphuric acid, and fractionally extracted from ether; from the second 
and following ethereal extracts it is obtained as a pale yellow amorphous 
mass. By neutralising the gelatinous potassium-calcium salt with 
acetic acid, the calcium salt, C;H,O,Ca2, is obtained as a citron-yellow 
precipitate. Chelihydronic acid neutralised with ammonia gives 
a red solution, from which a crystalline ammonium salt may be 
obtained. This red solution gives, with silver nitrate, a yellow 
precipitate, C,H,0,Ag, + 4H.O, which by boiling is converted into a 
brown precipitate, C;H,O,Ag, If in the above the chelihydronic 
acid be replaced by the gelatinuus calcium potassium salt, silver 
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precipitates having the same colour are obtained; but they are 
double salts, viz., yellow, (C;H,;0,Ag.),Ca + 4H,O, and brown, 
(C,;H;0,Ag;)2Ca, whilst lead and barium solutions also produce 
yellow precipitates of the composition (C;H,0,),Pb;Ca; + 6H,O and 
C;H,0;BaCa; the calcium potassium salt precipitated from its solu- 
tion by alcohol has the composition (C;H,O;),Ca,K, + 2H,O. Cheli- 
hydronic acid has therefore the composition C;H,O;, and contains 
three or four hydrogen-atoms that may be replaced by metals. 

Chelidonic acid evaporated with ammonia gives the ammonium salt 
of chelidammic acid, whose salts are also formed by the action of 
ammonia on the chelidonates. Hydrochloric acid added to a solution of 
the ammonium salt produces a precipitate of the formula C,,H,;N,0,; 
this is a compound of the free acid with its ammonium salt, C,H,NO, 
+ C,H,NO;.NH,; it seems to be monoclinic, and dissolves in 1576 parts 
of cold water. By boiling this substance with potash, and then acidify- 
ing, the compound C,H,NO, separates; this is a hydrate of the free 
acid, C;H;NO; + H.0; it crystallises in rhombic prisms, and dissolves 
in 637 parts of cold water. Ethyl chelidammate, C;H;NO,Et, + H,0, 
melts at 80—-81°, and becomes anhydrous ina vacuum. Although the 
acid contains only two acid hydroxyl-groups, it forms three classes of 
salts; the followingare described :—C,;H,NO,;Pb(NH,) ;(C;H.NO,).Pb,; 
C,;H,NO;Pb; C,H,NO;PbAg; (C,H,NO;),Pb,Ba+3H,0; C;H,NO,;PbK 
+ 3H,O ; C,H;NO;Ag, H C,H,;NO,Ca - 2H,0 H (C,H,NO;).Ca, ; 
C,H,.NO,Ca(N H,) + 2H.0. 

When chelidammic acid is treated with the halogens, it yields bi- 
substitution-products. Bromochelidammic acid, C,H;Br,NO; + 2H,0, 
forms large efflorescent crystals; its silver salt is C,HBr,NO;Ag,. 
Chlorochelidammic acid, C;H;Cl,.NO; + HO, forms long fibrous crystals ; 
its silver and lead salts are C;Cl,NO;Ag, and (C;Cl,NO;)2Pbs. odo- 
chelidammic acid is obtained by dissolving chelidammic acid in an 
alkali, saturating with iodine, and then acidifying; its formula is 
C,H,I,NO;. 

Chelidammic acid at 250° loses carbonic anhydride, and there remains 
a crystalline mass of chelamide (hydroxypyridine), C;sHs;NO, melting at 
95—96°, and therefore different from the hydroxypyridines of Ost, 
of Fischer and Kérner, and of Konig and Geigy, which melt at 148°, 
123°5°, and 107°. When crystallised from water, it has the formula 
C;sH;NO + H,0. Heated with zinc-dust, it yields pyridine. The 
double salts (C;H;NO).,H.PiCl + H,O0; C;H;NO,NO,H,AgNO;; 
C;H;NO,HgCl.; and the hydrochloride, C;H;NO,HCI, are described. 

Chelidonic acid is also acted on by aniline, producing a crystalline 
body. Aniline chelidonate when heated evolves carbonic anhydride, 
and leaves a crystalline residue which after recrystallisation from water, 
has the composition C,,H,NO + 2H,0; this anilide, however, does not 
form either single or double salts. 

Following is a discussion of the constitution of these bodies; the 
following formule are advocated :— 


Chelidonie acid, COOH.CH : C : CH.C(COOH) <>. 


Chelihydronic acid, COOH.CH : C : CH.C(OH)(COOR)),. 
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Chelidonic Acid. By Harrincer and A. Liesen (Monatsh. 
Uhem., 5, 339—366).—Reference is made to all previous work on the 
subject. Lietzenmayer’s method for isolating the acid was used. 
The free acid suspended in alcohol and hydrochloric acid gas passed 
through, the solution evaporated and the residue dissolved in alcohol 
deposits monethy] chelidonate, the diethyl salt remaining in solution. 
The diethyl salt, C,;H,O,Et,, forms crystals melting at 62°7°. The 
monethyl salt, C;H,O,Et, is crystalline, melts at 223—224°, and its 
alcoholic solution has an acid reaction. Chelidonic acid is dibasic, 
and not tribasic. 

It has been previously shown that when chelidonic acid is heated 
with alkalis or, much better, alkaline earths, it yields acetone and 
oxalic acid. This has been rigorously confirmed, and it is also 
shown that the reaction proceeds exactly according to the equation 
C,H,0O, ~ 3H,.0 = 2C.0,H. + C,H,O. 

When chelidonic acid is treated with potash solution, a transient 
yellow coloration is produced with each addition, until two molecular 
proportions of the potassium salt have been added, i.e., until the neutral 
salt of the bibasic chelidonic acid has beenformed. Further addition of 
potash produces a permanent yellow coloration, but the solution does 
not remain alkaline until more than three molecular proportions 
of potassium hydroxide have been added. This yellow solution con- 
tains the potassium salt of a new acid, xanthochelidonic arid. If this 
solution is acidified with acetic acid, it gives a yellow precipitate, 
C,H,Pb,0; + H,O0, with lead acetate; tetrabasic calcium and silver 
salts could not be prepared. By acidifying a solution of chelidonic 
acid in excess of caustic potash with nitric acid, a light yellow 
crystalline deposit of an acid potassium salt, C;H,KO,, was obtained. 
The free acid cannot be isolated from its salts, since by the addition 
of an acid it is at once partly converted into chelidonic acid, and stiil 
more so on standing. 

If chelidonic acid is treated with hydriodic acid, it yields pimelic 
acid (probably the normal acid). When it is heated with zinc and 
acetic acid, and the zinc removed by sulphuretted hydrogen, an acid, 
hydrochelidonic acid, C;H,O;, is obtained. This is colourless, crys- 
talline, melts at 142°, and can be distilled unchanged. The zinc salt, 
C,H,O;Zn + 2H,0, is but slightly soluble in cold water, and crys- 
tallises in small monoclinic tables, 


a:b:¢=1°0292:1:1°'737; B = 80° 7°5’; OP. coPRco. coP2. 
also — Boo. Poo. R2. 


Chelidammic acid, COOH.CH : C : CH.C(COOHKK 


The calcium salt, C;H,O;Ca + H,0, is indistinctly crystalline. The 
silver salt is C;H,O,Ag,; the copper, lead, and mercurous salts are 


also mentioned. 
An alkaline solution of hydrochelidonic acid was treated with 
potassium permanganate, and oxalic and succinic acids obtained, in 
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accordance with the equation C;H»O; + 60 = C,0,H, + C,H,0, + 
CO, + H,0. 

Hydrochelidonic acid heated with a saturated solution of hydriodic 
acid at 20U—210° is in greatest part reduced to pimelic acid, C,;H;,0,, 
which is obtained by simple evaporation; it melts at 102°9—103°9°, 
and forms monoclinic crystals, 


a:b:c = 3°691:1:2°058; B = 108° 33’; coPoo.OP.coP.P. 


It is probably the normal acid. During the reduction, a small 
quantity of a hydrocarbon is also formed. 

An alkaline solution of sodium xanthochelidonate was reduced with 
sodium amalgam, and the new sodium salt precipitated from the 
concentrated solution by alcohol. The silver salt was found to have 
the formula Ag.C;H O;, hence hydroxanthochelidonic acid must have 
the composition C;H,,0;; it is a syrupy liquid. Heated with hydriodic 
acid, it also acts like hydrochelidonic acid and chelidonic acid. 

If chelidonic acid is heated at 240° it loses 2 mols. CO,, and gives as 
distillate a body melting at 32°5°, and boiling at 215°. With aqueous 
ammonia it gives hydroxypyridine (Monatsh. Chem., 1883, 339), 
and there is no doubt that it is identical with Ost’s pyrocomene 
(J. pr. Chem., 29, 63), thus showing a connection between chelidonic 
and meconic acids. 

Chelidonie acid is certainly dibasic; the pimelic acid referred to is 
probably the normal acid, and by boiling with an alkali chelidonic 
acid yields oxalic acid and acetone. These and other facts are explained 
by the constitutional formule :— 


COOH.C-0-C.COOH 
il cooH.cH<°3">cH(CH,),.COOH 


HC.CO.CH 
Chelidonie acid. Hydrochelidonic acid. 
CO[CH : C(OH).COOH}, OH.CH[CH,.CH(OH).COOH}, 
Xanthochelidonic acid. Hydroxanthochelidonic acid. 


H. B. 


Nitrogenous Derivatives of Meconic Acid. By H. Ost (J. pr. 
Chem. [2], 29, 57—69).—In previous papers (Abstr., 1879, 708, and 
1883, 791), the author has described those nitrogenous compounds 
which are readily obtainable from meconic acid, as substituted 
products of a hypothetical pyridone :— 


Pyridone, C;H,;NO. 
Pyromecazonic acid, C;sH;NO(OH)),. 
Comenamic acid, © C;H;NO(OH)(COOH). 


The author now shows that pyridone is hydroxypyridine, that 
pyromecazonic acid is a trihydroxypyridine, and comenamic acid a 
dihydroxy pyridinecarboxylic acid. 

Ethyl diacetylcomenamate, CsH,N(OAc),.COOEt, was prepared by 
boiling ethyl comenamate with excess of acetic anhydride and then 
evaporating. The diacetyl-compound melts at 38°, whilst the 


ORGANIC CHEMISTRY. 49 


monacety]-derivative, which is formed when the above mixture is only 
warmed, melts at 152°. Both compounds are decomposed by water or 
alcohol in the cold, with liberation of acetic acid. 

The ethyl dibenzoyleomenamate, which is obtained by boiling ethyl 
comenamate with benzoic chloride, melts at 102°, and is more stable 
than the acetyl-compounds. 

Since the existence of these diacetyl- and dibenzoyl-compounds 
does not conclusively prove that comenamic acid contains two 
hydroxyl and not one hydroxyl and one imido-group, the isolation of 
yyridone was next proceeded with and accomplished by means of the 
acid C,H,Cl,O., to which the author gives the name of dichlorocomanic 
acid, comanic acid, C;H;0,.COOH, being comenic acid in which the 
hydroxyl is replaced by hydrogen. 

Dichlorocomanic acid, C,HC1],0,.COOH, is prepared by heating © 
comenic acid with 4 mols. of phosphorus pentachloride and oxy- 
chloride, using a reflux condenser, until no more hydrochloric acid is 
evolved; on then distilling to 150° an oil remains behind which 
vields the acid when decomposed with warm water. When purified, 
by crystallisation from alcohol, the acid forms voluminous needles 
melting at 217°. A small quantity of monochlorocomanic acid is 
formed at the same time; this crystallises in needles, and melts at 
247°. 

Comanic acid, C;H;0,.COOH, is obtained by boiling the dichlor- 
inated acid for several hours with rather more than the theoretical 
proportion of aqueous hydriodic acid (b. p. 127°); the iodine is then 
driven off in a current of steam, and on evaporating the solution the 
acid crystallises out in small nodules. The pure acid forms small 
oblique prisms melting at 250° with violent evolution of gas. It gives 
no coloration with ferric chloride. The barium, silver, and ethyl 
salts are described ; the latter melts at 103°, and is not acted on by 
acctic anhydride or chloride. This shows that comanic acid is not 
a hydroxy acid, although barium hydroxide precipitates a basic salt, 
which, however, is derived from another acid into which comanic 
acid is readily converted by strong bases, and which gives a dark 
brown-red coloration with ferric chloride. On heating it with excess 
of barium hydroxide, the precipitate formed is rapidly converted into 
barium oxalate, acetone being formed also; in this respect, comanic 
resembles chelidonic acid (Abstr., 1883, 870). When comanic acid 
is heated, carbonic anhydride is evolved, and it is converted into 
pyrocomane, C;H,O., a neutral body soluble in water, melting at 
32°, and boiling at 2L0—215°. On gently heating comanic acid with 
strong ammonia, it is readily converted into (-hydroxypicolinic 
acid, C,;H;N(OH).COOH, which has already been described (Abstr., 
1883, 791). Since this acid can also be obtained from pentachloro- 
picoline, there is no doubt that it is hydroxypyridinecarboxylic 
acid. In a similar manner, although less readily, ammonia acts on 
comenic acid, yielding comenamic acid, C;sH,.N(OH),.COOH, and on 
hydroxycomenic acid, yielding hydroxycomenamic acid, 


C;HN(OH),.COOH ; 


this proves that comenamic acid is a dihydroxy-, and hydroxy- 
VOL. XLVIII. e 
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comenamic acid a trihydroxy-pyridinecarboxylic acid; both these 
acids, moreover, belong to the a-pyridinecarboxylic series. 

Hydroxypyridine, C;H,N.OH, is obtained from f-hydroxypicolinic 
acid by heating it above its melting point, carbonic anhydride being 
evolved. It crystallises in small grains melting at 148°, is easily 
soluble in water and alcohol, has a neutral reaction, combines with 
acids, and forms a platinochloride crystallising in large rectangular 
prisms. This hydroxypyridine is identical with that obtained by 
Lieben and Haitinger (Abstr., 1883, 870). The following is a list of 
the nitrogenous derivatives of meconic acid :— 


Hydroxypyridines. 

C;H,NOH, hydroxypyridine. 

C;H,;N(OH),, dihydroxypyridine, pyrocomenamic acid. 
C;H.N(OH);, trihydroxypyridine, pyromecazonic acid. 
C;H,NO,.OH, hydroxypyridinequinone, pyromecazone. 
C;HN(OH),, tetrahydroxypyridine (?), hydroxypyromecazonic acid. 
CsH.NMe(OH).,  dihydroxypicoline, methyldibydroxypyridone 

(Abstr., this vol., p. 840). 


Hydroxypyridinecarborylic Acids. 

C;N,;N(OH).COOH, f-hydroxypicolinic acid (and the isomeric a- and 
y-acids). 

C;H,N(OH),.COOH, dihydroxypicolinic acid, comenamic acid. 

C;HN(OH);.COOH, trihydroxypicolinic acid, hydroxycomenamic 
acid. 

C;HNO.(OH).COOH, hydroxypicolinic acid quinone, azonecar- 
boxylic acid. P. F. F. 


Betaine in Cotton Seed. By H. Rirrnausen and F. Weeer (J. 
pr. Chem., 30, 32—37).—The authors have succeeded in obtaining 
betaine from the cotton seed, by treatment of the mother-liquors from 
which melitose had been separated (J. pr. Chem., 29, 351). The 
authors have not as yet determined in what form the betaine occurs 
in the cotton seed. ee wm 


Seleniocarbamide. By A. Vernevit (Bull. Soc. Chem., 41, 599). 
—This compound may be prepared by the action of hydrogen 
selenide on cyanamide. The latter dissolved in ether absorbs the 
gas completely in the cold, and after a short time crystals are deposited 
and finally the liquid becomes solid. The reaction is facilitated by 
the presence of a small quantity of ammonia. The compound 
purified by two crystallisations from boiling water forms white 
crystals which assume a rose tint when exposed to light. Selenio- 
carbamide is very soluble in hot water, less so in cold, which dissolves 
10:7 per cent. at 19°. Absolute alcohol dissolves 28 per cent. at 18°, 
and ether 0°56 per cent. at the same temperature. When rapidly 
heated, the compound melts without any apparent decomposition, but 
if slowly heated it melts at about 200° with decomposition. 

W. R. Dz 

The Thiophene Group. By R. Naunsen (Ber., 17, 2197—2198). 
—The author has prepared larger quantities of dithieny] (Abstr., 
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1884, 1132), and has submitted it to a more thorough examination 
than was previously possible. It crystallises from hot alcohol or 
glacial acetic acid in silky scales, melts at 83°, and boils at 266°. 
Its solution in concentrated sulphuric acid is reddish-brown in 
transmitted and deep-green by reflected light, and in pouring the 
solution into water dithienyl separates unchanged. Dithienyl- 
sulphonic acid, CsH;S,.SO,H, is obtained by heating dithienyl with 
20 times its weight of sulphuric acid. The barium salt 


(C,H,S:.80,).Ba, 


is obtained as a crystalline mass and is hygroscopic; the potassium 
salt is deliquescent and yields dithienyl when distilled with ammonium 
chloride. Perbromodithienyl, C,Br.S2, is prepared by heating a solu- 
tion of dithienyl in glacial acetic acid with an excess of bromine. 
It is very sparingly soluble in hot alcohol and in cold benzene, 
readily in boiling benzene, from which it crystallises in small needles 
melting at 255° (uncorr.). A. K. M. 


B-Thiophenic Acid. By R. Naunsen (Ber., 17, 2192—2196).— 
A thiophenic acid was prepared by Meyer and Kreis from thio- 
phenesulphonic acid by Merz’s method (Abstr., 1884, 46). In the 
hopes of obtaining larger quantities of this acid, the author submitted 
a mixture of iodothiophene and ethyl chlorocarbonate to the action of 
sodium amalgam. The reaction takes place much more readily than 
in the case of Wurtz’s synthesis of benzoic acid. The product is 
steam-distilled, the distillate extracted with ether, and the oil 
obtained is boiled for five hours with concentrated aqueous potash ; the 
solution is diluted, separated from the unattacked iodothiophene, 
supersaturated with sulphuric acid, and extracted with ether. The 
thiophenic acid, C,H;S.COOH, obtained is, however, isomeric with 
that obtained by Meyer and Kreis, and melts constantly at 129°. The 
acid prepared from the sulphonate is assumed to be an a-derivative, in 
which case the new acid would be 8-thiophenic acid, thus: 


l Ys. l Ss. 
CH : C(COOH) C(COOH) : CH” 
a-Thiophenic acid. &-Thiopheniec acid. 


8-Thiophenic acid closely resembles benzoic acid. It crystallises in 
colourless needles, can be sublimed, and distils at 260°; it yields a 
blue solution when heated with sulphuric acid and isatin. It gives 
white precipitates with silver nitrate, lead acetate, and mercurous 
nitrate, and a very bulky yellow precipitate with ferric chloride; 
whilst copper, cadmium, zinc, ferrous, cobalt, nickel, mercuric, 
barium, calcium, and magnesium salts produce no precipitate. The 
silver salt, C,H;S.COOAg, forms lustrous transparent scales or 
needles somewhat soluble in hot, sparingly in cold water; the calcium 
salt, (CsH3S.COO),Ca,3H,0, is readily soluble in water, and separates 
in clusters of lanceolate crystals ; the bariwm salt, 


(C,H,S.COO),Ba,2 H,0, 
e 2 
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forms small lustrous crystals readily soluble in water. The chloride, 
C,H;8.COCI, is a colourless liquid boiling at 190° (uncorr.), and has 
the same penetrating odour as benzoic chloride ; the ethyl salt, 


C,H;S.COOEt, 


is a colourless, strongly refracting liquid, boils at 218° (corr.), and 
has an odour closely resembling that of ethyl benzoate. 8-Thiophen- 
amide, C,H;S.CON H,2, furms dense prisms melting at 180° (uncorr.). 
When f-thiophenic acid is nitrated and the product crystallised from 
water, dense yellow prisms, C,H,S(NO,).COOH, first crystallise out, 
and afterwards long needles. A. K. M. 


Action of Chlorine on Boiling Benzene. By R. Scniippnavs 
( Ber., 17, 2256—2260).—Meunier (Abstr., 1884, 733) has described 
a compound obtained in the preparation of benzene hexachloride, and 
has ascribed the formula «C,H,Cl, to it. The author also discovered 
this substance independently about two years ago. Meunier noticed 
the presence of this substance after sublimation of his crude product, 
and it has been thought it might have been formed at the high tem- 
perature of sublimation. The author obtained it, however, amongst 
the first crude crystals deposited after the action of the chlorine on 
the benzene. From the results of his analysis, and the general cha- 
racter of the compound, the author believes the formula of this com- 
pound to be C,,H Cl, and not eC,H,Cly, and that it is thus diphenyl 
dodecachloride. 

The crystals are brittle and beeome highly electrified when powdered 
ina mortar. Contrary to the statements of Meunier, the crystals are 
strongly double refracting. They belong to the regular system. 

a F. F. 

Isomeride of Benzene Hexachloride. By J. Meunier (Bull. 
Soc. Chim., 41, 530—532).—The vapour-density of this compound, 
the preparation and properties of which have previously been 
described (Abstr., 1884, 733), has been determined, and found to be 
9365 and 9°207 at 260° (theor. 10°03). The vapour-density of 
ordinary benzene hexachloride at 220° was found to be 10°139. This 
difference is probably due to partial decomposition of the isomeride at 
the temperature of the determination. The formula of this isomeride 
is therefore C,H,Cl., and its melting point is about 310°, that of ordi- 
nary benzene hexachloride being 157°. A. B. 


Orthonitrobenzyl Chloride. By E. Néitine (Bull. Soc. Chim., 
41, 502—504).—Since the oil obtained as a bye-product in the pre- 
paration of paranitrobenzyl chloride (Abstr., 1884, 1005) consists 
chiefly of orthonitrobenzyl chloride, it may, perhaps, serve as a means 
of preparing orthonitrobenzaldehyde, the starting point in Baeyer’s 
synthetical preparation of indigo, but the author has not yet succeeded 
in preparing the aldehyde from the oil. A. B 


Decomposition of Benzonitrile by Fuming Sulphuric Acid. 
By F. Gumpert (J. pr. Chem., 30, 87—90).—In preparing cyaphenine 
according to Pinner and Klein’s method (Abstr., 1878, 64), the 
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author did not obtain this compound, but dibenzamide, NHBz,, identi- 
cal with that prepared by Barth and Senhofer (Ber., 9, 975), and by 
Fischer and Troschke (Abstr., 1881, 51). Dibenzamide melts at 148°. 
When heated with alkalis, it is converted into benzoic acid and ammo- 
nia; heated with alcoholic ammonia in sealed tubes, it is converted 
into benzamide. The compound described by Pinner and Klein as 
dibenzimide oxide is formed along with the above compound; when 
treated with dilute hydrochloric acid it is converted into dibenzamide, 
and the author regards it as benzimidobenzamide, NHBz.CPh: NH. 
P. P. B. 
Acetonequinol. By S. Hasermann ( Monatsh. Chem., 5, 329—331). 
—Quinol dissolves easily in acetone and, on cooling, very fine crystals 
of acetonequinol, C;H.O,C,H,O.2, separate out. When exposed to the 
air, they soon become opaque, and then consist only of quinol. In com- 
position and easy decomposition, it resembles quinhydrone, and its 
existence is an argument in favour of the formula for quinone, 
recently advocated by Kekulé (Annalen, 223,170), showing two car- 
bonyl-groups. H. B. 


New Synthesis of Saligenin. By W.H. Greene (Chem. News, 
50, 76).—A mixture of methylene chloride (30 grams), phenol 
(30 grams), sodium hydroxide (40 grams), and water (50 grams), is 
heated in a sealed tube at 100° for six hours; the contents of the 
tube are then neutralised with hydrochloric acid, extracted with 
ether, and the ether distilled off. The residue is repeatedly treated 
with boiling water, the aqueous solution is concentrated, the drops of 


phenol which separate are removed, and the strong solution then left 
to crystallise over sulphuric acid; the product, when recrystallised 
from boiling water, is pure saligenin. D. A. L. 


Compounds of Giucoses and Sucroses with Phenylhydrazine. 
By E. Fiscuer (Ber., 17, 579—584).—When an aqueous solution of 
phenylhydrazine hydrochloride, to which sodium acetate has been 
added, is heated on the water-bath with the aqueous solution of a 
sugar, combination takes place and an insoluble compound is formed. 
In many cases, the production of these compounds may be used as a 
means of detecting the presence of a sugar and of identifying the 
same. They may, as a rule, be easily purified by crystallisation 
from alcohol. Of the sugars experimented with, inosite and trehalose 
are the only two which have not the property of uniting with phenyl- 
hydrazine. 

Phenylglucosazone, C\sH»N,O,, is the name given by the author to 
the compound formed when dextrose or levulose is treated with phenyl- 
hydrazine in the manner described. This compound is insoluble in 
water, but soluble in boiling alcohol, from which it is precipitated by 
water in slender yellow needles melting at 204—205°. It is not acted 
on by aqueous solutions of caustic alkalis, but is decomposed by strong 
hydrochloric or sulphuric acids, with the production of dark red solu- 
tions. This compound is formed even when dilute solutions of dex- 
trose are employed, and it would appear that its production may be 
used as a means of detecting grape-sugar in urine. 
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Phenylgalactosazone, CjsH»N,O,, is the product of the combination 
of phenylhydrazine and galactose ; in properties, it resembles phenyl- 
glucosazone, differing from it in melting at a lower temperature, 
namely, 182°. 

Sorbin also unites with phenylhydrazine, forming a compound 
which is easily soluble in hot alcohol, and may be precipitated from the 
solution by water, in the form of fine yellow needles melting at 164°. 
When cane-sugar is warmed with the solution of phenylhydrazine 
hydrochloride, it is first inverted, and subsequently phenylglucosazone 
is produced. Milk-sugar and maltose both unite with phenylhydrazine, 
forming phenylactosazone and phenylmaltosazone respectively. These 
compounds have the same composition, viz., C.,Hs.N,O,, are soluble in 
hot water, and crystallise in yellow needles ; the former melts at 200°, 
the latter at 190—191°. y. P. Be. 


Action of Potassium Cyanate on Metanitramidobenzoic 
Acid. By P. Grizss (Ber., 17, 2184—2187).—Five isomeric uramido- 
nitrobenzoic acids have been described, in three of which the groups 
NO, and NH.CO.NH, occupy the ortho-position to one another, and 
in the remaining two, the para-position. With the object of obtain- 
ing an acid containing these groups in the meta-position, the author 
has submitted metanitramidobenzoic acid (Abstr., 1884, 314) to the 
action of potassium cyanate. The nitramidobenzoic acid is gradually 
added to a cold aqueous solution of crude potassium cyanate, the 
mixture heated for some hours at 50—60°, and then treated with an 
excess of acetic acid. The product is allowed to stand for several 
hours, a large excess of hydrochloric acid is added, and the precipitate 
separated and washed. The product consists of two acids: uramido- 
nitrobenzoie acid, NH;.CO.NH.C,H;(NO.).COOH [1:3: 5], and di- 
uramidonitrobenzoic acid, (NH,.CO).N.C;H;(NO.).COOH [1:3: 5], 
which may be separated either by treatment with boiling water 
or by means of the barium salts. Uramidonitrobenzoic acid, 
C,H,N;0,,H,0, is moderately soluble in boiling water, from which it 
crystallises in bright yellow needles; is much more readily soluble in 
hot alcohol, but very sparingly in ether; it has a strong bitter taste. 
When heated, it detonates, producing a yellow smoke and leaving a 
large carbonaceous residue. The barium salt, 


[NH,.CO.NH.C,H,(NO,) -COO},Ba,5H,0, 


forms yellow nodules, readily soluble in hot, moderately in cold water. 
On dissolving uramidonitrobenzoic acid in nitric acid (sp. gr. 15), it 
is converted into uramidodinitrobenzoic acid, 


NH;.CO.N(NO,).C,Hj(NO,).COOH. 


Diuramidonitrobenzoic acid crystallises from alcohol with 2 mols. H,0. 
It forms almcst white microscopic needles or scales generally united 
in tufts, is very sparingly soluble even in boiling water, and 
sparingly also in hot alcohol and in ether. It has_a strong bitter 
taste, and also resembles the last acid in its behaviour when heated. 
By the action of tin and hydrochloric acid, it is converted into a new 
amido-acid, crystallising from boiling water in slender white needles. 
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The harium salt, [(NH:. CO).N.C,H;(NO,).COO ].Ba,73H,0, is very 
sparingly soluble even in boiling water, and crystallises from it in 
small yellow nodules when the solution is rapidly cooled, and in needles 
by slow crystallisation ; it is insoluble in alcohol. A. K. M. 


Action of Hydrochloric Acid and of Chlorine on Aceto- 
benzoic Anhydride. By W. H. Greene (Chem. News, 50, 61—62). 
—It has been stated (Loir, Abstr., 1880, 31) that acetobenzoic 
anhydride prepared from benzoic chloride and sodium acetate, differs 
from the anhydride prepared from acetic chloride and sodium benzoate 
in its reactions with hydrochloric acid and with chlorine. The author 
shows that this is not the case, but that acetobenzoic anhydride, which- 
ever way prepared, behaves always in the same manner with hydro- 
chloric acid and chlorine. When dry hydrochloric acid is passed into 
the anhydride at ordinary temperatures, acetic chloride and benzoic 
acid are the principal products, whilst at higher temperatures, 130° to 
150°, acetic and benzoic chlorides, and acetic and benzoic acids, are 
produced in about equivalent proportions. With chlorine at about 150°, 
the products are acetic and benzoic chlorides, chloracetic and (1 : 2) 
chlorobenzoic acids, whilst at lower temperatures the reaction yields 
chiefly acetic chloride and chlorobenzoic acid. D. A. L. 


Action of Phenol and Sulphuric Acid on Hippuric Acid. 
By J. Zenenrer (Monatsh. Chem., 5, 332—338).— Experiments 
were made to obtain condensation-products of phenol with glycocoll 
and alanine, but with negative results. But by heating hippuric acid 
with phenol and sulphuric acid at 140°, the nascent glycocoll does unite 
completely with the phenol. The product of the reaction is dissolved 
in water, the benzoic acid removed by ether, and then neutralised 
while hot with lead carbonate. The solution of the lead salt is decom- 
posed with sulphuretted hydrogen, and the filtrate evaporated finally 
in a vacuum and allowed to crystallise. The substance, C.H,O,NS + 
H,0, melts at 183—185°, and is an acid forming salts. It is probably 
sulphophenylglycocoll, its formation being expressed by the equation 
NH,.CH,.COOH + C,H;.OH + H.SO, = C,H,O;,NS + 2H,0. The 
silver salt, C3HH,O;NSAg + 3H,0, the barium salt, (CsH,O;NS).Ba + 
H,0, and also the copper and potassium salts are described. 

When the free acid is heated to 200°, it gives a distillate of phenol. 
Treated with aqua regia, a yellow crystalline substance is formed. 
No satisfactory clue to the constitution of the acid is obtained by 
fusing it with alkalis. Phenol and hippuric acid do not act on each 
other if heated with water under pressure. H. B. 


Nitrocumenylacrylic Acids and their Derivatives. By O. 
Wipmann (Ber., 17, 2282—2284).—As Einhorn and Hess hen just 
published a communication containing some work on this subject, the 
author now gives.a preliminary note of the results of a research which 
he has been carrying on of late. He has at present prepared and 
examined the following compounds :— 
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A. From orthonitrocumenylacrylic acid— 


Ethyl orthonitrocamenylacrylate 

Orthonitrocumenylacrylic acid dibromide. . 
Orthamidocumenylacrylic acid 

Acetamidocumenylacrylic acid . 

Cumostyril (isopropylcarbostyril) 167—168 
Hydrocumostyril 135 
Orthoxycumenylacrylic acid 176 


B. From cumenylnitroacrylic acid— 
Cumenylamidoacrylic acid »» 154—155 


C. From metanitrocumenylacrylic acid— 


Metanitrocumenylacrylic acid 141 
Ethyl metanitrocumenylacrylate »  08—59 
Metanitrocumenylacrylic acid dibromide .. " 184 
Metamidocumenylacrylic acid , 165 
Acetamidocumenylacrylic acid ‘ 240 
Metamidocumeny!propionic acid 103—105 


Acetamidocumenylpropionic acid " 168 
>. | A 


Compounds of Phenols with Ethyl Acetoacetate. III. By 
H. v. Pecumann and J. B. Conen (Ber.17, 2187—2191). In continn- 
ation of their experiments on the substituted coumarins (Abstr., 1884, 
66, 1331) the authors give further evidence of the general application 
of the reaction for their formation. A comparison of the coumarins 
obtained from ethyl acetoacetate with the ordinary coumarins shows a 
striking analogy in the properties and especially in the colour reactiors 
of those members of both series which are derived from the same 
phenol. 

The coumarin obtained from paracresol and ethyl acetoacetate (loc. 
cit.) may (in accordance with Baeyer’s notation, Abstr., 1884, 998) be 
named §-5-dimethyleoumarin ; it melts at 148°. 


A-Methyldaphnetin, C.Hs(OH)<O™*; CH >Sco [1 : 2:3: 4], ob- 


tained from pyrogallol and ethyl acetoacetate (Joc. cit.), closely 
resembles daphnetin; after boiling with bisulphite, both compounds 
yield an intense blue coloration with ferric chloride and a reddish- 
yellow reaction with ammonia and potassium ferricyanide. The action 
of sulphuric acid on orcinol and ethyl acetoacetate has been examined 
by Wittenberg (J. pr. Chem. [2], 26, 69), but his results disagree 
with the authors’. The product is termed £-6-dimethylumbelliferone, 
C.H.Me (OH) <OM*> CHS co [CMe : 0: OH: Me = 1: 2:4: 6). 
It melts at 248—250°, crystallises in needles, dissolves readily in alcohol 
and glacial acetic acid, sparingly in benzene and chloroform, and is 
almost insoluble in water. It yields yellow solutions with concen- 
trated sulphuric acid and with dilute alkalis. The solution obtained 
by boiling it with bisulphite yields (like homo-umbelliferone) a red 
coloration. The acetyl-derivative, C,;H,,0,, crystallises in white needles, 
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melting at 195°, dissolves readily in alcohol, glacial acetic acid, 
benzene, and chloroform, sparingly in ether, and is insoluble in 
water. 4-6-Dihydroxy-B-methyleowmarin, 
(.H,(OH),<OM¢: CHS co [oMe: 0: OH: OH =1: 2: 4:6], 
from phloroglucol and ethyl acetoacetate is isomeric with A-methy]- 
daphnetin. It crystallises in colourless needles, melts at 282—284°, 
dissolves readily in alcohol and glacial acetic acid, sparingly in water, 
benzene, and chloroform, is almost insoluble in ether, and is readily 
dissolved by dilute alkalis. Its aqueous solution gives no reaction 
with ferric chloride, and yields a yellow precipitate with lead acetate. 
It yields no colour reaction with bisulphite. The acetyl-derivative, 
C,H20., crystallises from alcohol in white glistening needles, melts at 
138—140°, is insoluble in water, sparingly soluble in ether, readily in 
alcohol, glacial acetic acid, and chloroform. §-Methyleouwmarin of 
naphthalene, Onlin >00, from 8-naphthol and ethyl aceto- 
acetate, forms white glistening needles, melting at 161—162°; it dis- 
solves in alcohol, benzene, and chloroform, but is nearly insoluble in 
water and ether. Sulphuric acid dissolves it with green fluorescence. 
A. K. M. 
Reduction of Phthalic Anhydride by Zinc and Glacial 
Acetic Acid. By J. Wisticenus (Ber., 17, 2178—2183).—When 
phthalic anhydride (200 grams) is dissolved in glacial acetic acid 
(1 kilo.), heated on a water-bath, and zinc-dust (about 300 grams) 
added in small quantities at a time, the latter at first dissolves rapidly, 
with considerable evolution of heat but without generating hydrogen ; 
when the reaction becomes sluggish, heat is applied, and hydrogen is 
then seen to escape. The hot filtered solution deposits needles of 
diphthalyl, CjsH,O,, on cooling; this melts above 320° and can be sub- 
limed in a current of carbonic anhydride. On diluting the mother- 
liquor with water, a flocculent precipitate is obtained, containing 
hydrodiphthalyl, CysH\O,, and hydrodiphthallactonic acid, CH 20,, 
separable by means of sodium carbonate solution. Hydrodiphthally|, 


00<OtS cH.CH< Os 00, erystallises from boiling alcohol in 


slender colourless needles, melting between 228° and 229°; it dissolves 
extremely readily in boiling glacial acetic acid. Hydrodiphthal- 


lactonic acid, CO<°*'*>CH.CH:.C,H,.COOH, dissolves very readily 


in hot, sparingly in cold alcohol, and crystallises in short thick four- 
sided, vitreous prisms, melting at 198°5°; the potassium salt is readily 
soluble, the silver salt, C\,H,,O,Ag, forms a white very stable pre- 
cipitate. On boiling the acid with excess of potash, two molecules of 
the latter become neutralised, and on then acidifying with hydro- 
chloric acid, hydrohydrowydiphthalylic acid, 


COOH.C,H,.CH,.CH(OH).C,H,;.COOH, 


is obtained, crystallising in colourless prisms; this melts at 170° with 
separation of water, then solidifies and melts again at 198°5°. When hy- 
drodiphthallactonic acid is boiled with hydriodic acid and phosphorus, 


58 ABSTRACTS OF CHEMICAL PAPERS. 


the acid, C,s6H,,0,, obtained by Graebe from diphthalyl, is formed, and 
is named by the author dibenzyldiorthocarboxylic acid, 


COOH.C,H,.CH2.CH3.C,H,.COOH. 


The diluted mother-liquor from the diphthalyl and diphthallactonic 
acid contains phthalide which can be separated by extraction with 
ether; it crystallises from warm ether and alcohol in dense strongly 
refracting prisms, and from boiling water in needles; it melts at 73°, 
and is volatile without decomposition, its boiling point being 281°5° at 
a pressure of 750 mm. (286°5° corr.). The residual solution freed 
from phthalide still contains zine salts of acetic, phthalic, and hydro. 
diphthallactonic acids. 

The formation of diphthalyl from phthalic anhydride and zinc takes 
place thus: 4C,0,0; + 2Zn = 2C,H,O,Zn + C,H,O,, this being 
proved by heating fused phthalic anhydride at 130—140° with zinc- 
dust (free from oxide), when a mixture of zinc phthalate and 
diphthaly! is obtained. A. K. M. 


Isatin. (Preliminary Note.) By H. Kotse (J. pr. Chem., 30, 
84—87).—Isatin is converted by chromic acid, dissolved in glacial 
acetic acid, into an acid which the author styles isatoic acid, and which 


he regards as nitrogen-benzoylearboaylic acid, Cs} — CO.COOH. 


It is sparingly soluble in cold water and alcohol, but easily in hot 
water, from which it crystallises in yellow rhombic tables. This 
same acid is obtained by oxidising indigo with chromic acid. 
When isatoic acid is heated above its melting point, or when its 
aqueous solution is boiled, it is decomposed, water and carbonic anhy- 
dride being formed. When boiled with baryta-water, a new acid is 
produced, which is easily soluble in water, and seems to be formed 
when isatoic acid is heated with sulphuric acid. In attempting to 
prepare the ethyl salt of this acid, a liquid was obtained, probably 
C,.H,N.COOEt, and an acid, which is probably 


H H 
C{X'} Ct dix } COOH. P. P. B. 


Formation of Dibenzyl from Ethylene Dichloride and 
Benzene in Presence of Aluminium Chloride. By W. H. Greens 
(Chem. News, 50, 61).—By applying Friedel and Crafts’ reaction to a 
mixture of benzene and ethylene dichloride, the author has obtained 
dibenzyl (boiling point, according to present determination, 279° at 
767 mm.), in nearly theoretical quantities, along with oily condensa- 
tion-products, which can neither be completely distilled, even at 200° 
in a vacuum, nor fractioned, nor solidified in a freezing mixture. 


D. A. L. 


Trichlorocamphor. By P. Cazenruve (Compt. rend., 99, 609— 
611).—Monochlorocamphor (melting at 83—84°) is heated on a water- 
bath and saturated with chlorine gas. The product is washed 
repeatedly with water in order to remove hydrochloric acid, then dis- 
solved in alcohol, and the solution placed in a mixture of ice and 
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salt, when it separates into two layers, the lower of which is a mole- 
cular combination of the trichlorocamphor with alcohol, solidifying 
below 0°. This compound is decomposed by water, the product com- 
pressed in order to expel a liquid substance, which is in all proba- 
bility a more highly chlorinated derivative, and then purified by 
repeated solution in alcohol and precipitation by water. The trichloro- 
camphor thus obtained has the composition C,oH,;Cl;0, and forms 
white microscopic crystals, which have very little odour, and resemble 
terebenthene derivatives. It is insoluble in water, but dissolves 
easily in cold alcohol, ether, chloroform, carbon bisulphide, and the 
other solvents for camphor. It melts and solidifies at + 54°, liquefies 
in the vapours of ether and chloroform, like the mono- and di-deriva- 
tives, and in alcoholic solution has a dextrorotatory power [a] = + 64°. 
When boiled, it decomposes with evolution of hydrochloric acid and 
formation of a carbonaceous residue. 

From its appearance, solubilities, and crystalline form, this deriva- 
tive seems to belong to the f-series of chlorocamphors. P 

. H. B. 


Camphoronic Acid. By J. Kacuier and F. V. Spirzer (Monatsh. 
Chem., 5, 415—416).—The formula C,H,,0;,H,0 has been previously 
given to this acid (Annalen, 159, 286), which Kissling (Inuug. Diss., 
Wiirtzburg, 1878) believes to be an anhydride, the true acid being 
C,H,,0;. The authcrs are studying the action of aqua regia and 
potassium permanganate ou the acid. H. B. 


Kinoin in Malabar Kino. By C. Erri (Ber., 17, 2241—2244).— 


Kremler (Vienna phurmaceutische Post, 16, 117) and A. Bergholz 
(Inaug. Dissert., Dorpat, 1884) deny the presence of kinoin in Malabar 
kino, and state that they have found protocatechuic acid therein. 
The author proves the methods employed by these investigators to be 
very faulty, and fully sustains the correctness of his own earlier 
investigations on this subject (Abstr., 1879, 159). oe eS 


Substances contained in Saffron. By R. Kayser (Ber., 17, 
2228—2234.).—Bouillon, Vogel, Quadrat, Rochleder and Mayer, and 
Weiss have at various times worked at this subject, but the informa- 
tion at present available is unsatisfactory. The author has therefore 
carefully investigated a sample of saffron from Crocus electus, Gatin. 

Essential Oil of Sajfron.—This was obtained from saffron by steam- 
distillation in a current of carbonic anhydride. It is an almost 
colourless mobile liquid, with an intense odour of saffron. When 
exposed to the air, it becomes oxidised and turns brown and syrupy. 
Aualysis showed its composition to be CjoHi., so that it belongs to the 
class of terpenes. 

Crocin.—Saffron was first freed from fatty matters, &c., by ether 
and then extracted with water at the ordinary temperature. The 
aqueous solution was shaken up with bone-charcoal, which absorbed 
nearly all the colouring matter. The charcoal was filtered of, and the 
crocin extracted from it by washing with pure water. This solution 
was evaporated to dryness, and the residue treated with 90 per cent. 
alcohol. On evaporating the alcoholic solution, a yellowish-brown 
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brittle mass is left, which yields a yellow powder. Crocin is easily 
soluble in water and dilute alcohol, less so in absolute alcohol, and 
almost insoluble in ether. Strong sulphuric acid dissolves it to a 
deep blue solution, which turns first violet, then cherry-red, and 
lastly brown. Nitric acid (sp. gr. 1°4) gives a similarly coloured solao- 
tion, but the colour immediately changes to brown. Hydrochloric 
acid yields a yellow solution. Lead acetate, and lime- and baryta- 
water give no precipitate, but, on heating, they decompose crocin into 
crocetin and a sugar. Alkalis cause the same decomposition in the 
cold. Crocin is thus a glucoside, and analysis shows its composition 
to be CyyHOrx. 

Crocetin is best obtained by the action of hydrochloric acid on 
crocin. It is precipitated in the form of yellow fiocks, which when 
dried yield a red powder. It is almost insoluble in pure water, but 
is rendered soluble by the addition of a small quantity of an alkali. 
Acids reprecipitate it from such solutions in orange flocks. It is 
easily soluble in alcohol. An alcoholic solution gives bright red preci- 
pitates with lead acetate, and with lime- or baryta-water; the com- 
pounds so formed, however, are not definite, but vary in composition. 
Sulphuric and hydrochloric acids behave with it as with crocin. Its 
composition is C,,H,.O,. The decomposition appears to take place 
according to the equation 20H Org + 7H,0 = Cs,H yO, + 9C,H120,. 

Crocose.—The sugar mentioned above yields rhombic crystals. Its 
solution has a sweet taste and strong dextrorotatory action. Its 
reducing power for Fehling’s solution is only half that of dextrose. 
The quantities of crocetin and crocose obtained by the decomposition 
agree very closely with those required by the above equation. 

Picrocrocin.—Saffron-bitter—This substance crystallises out in the 
ether-extracting apparatus if the extraction be continued for a long 
time. It forms colourless prismatic needles, very sparingly soluble 
inether. It dissolves easily in water and alcohol, less so in chloro- 
form. It has a characteristic bitter taste, which is very persistent. 
It melts at 75° to a colourless liquid. Its formula is C3sHgOy. Lead 
acetate, lime-water, and baryta-water give no precipitate in the cold, 
but decomposition takes place on warming, crocose and the terpene 
described above being formed. Picrocrocin is thus a glucoside like 
crocin, and the decomposition may be expressed by the equation— 


CygH Oi, + H,O — 3C,H,.0, _ 2C Hie. L. =. z 


Carboxylic Acids from Synthetically Prepared Pyridine 
Bases. By R. Micuaet (Annalen, 225, 121—146).—Hantzsch has 
recently described the synthesis of a pyridine-derivative, ethyl hydro- 
collidinecarboxy late, by the action of ethyl acetoacetate on aldehyde- 
ammonia, the formation from it of collidinedicarboxylic acid, and 
further, the limited oxidation of this latter substance by which it is 
converted into lutidinetricarboxylic acid, picolinetetracarboxylic acid, 
and pyridinepentacarboxylic acid (Abstr., 1883, 82). The present 
paper deals with the formation of a collidinemonocarboxylic acid and 
its oxidation into a series of acids each containing a COOH-group le=s 
than those above mentioned. 
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Collidinemonocarboxylic acid is formed by heating collidinedicarbo- 
xylic acid, but in such small quantity that a more satisfactory method 
for its preparation had to be found. 

Hydrogen ethyl collidinedicarboxylate, C;NMe,(COOEt).COOH, is 
prepared by heating the diethyl salt with the quantity of alcoholic 
potash necessary to saponify only one COOEt-group ; any undecom- 
posed diethyl salt was then removed by shaking with ether, the solu- 
tion of the potassium ethyl salt evaporated to dryness with the equiva- 
lent amount of hydrochloric acid, and the hydrogen ethyl salt sepa- 
rated from potassium chloride by solution in absolute alcohol. It 
crystallises (+2H,O) from water in rosettes of long prisms or in thick 
well-formed prisms, apparently of the monoclinic system; from alcohol 
in stellate groups of needles. It melts, when anbydrous, at 157°, is 
readily soluble in alcohol and water, sparingly soluble in ether. The 
following salts were prepared from it. The acid silver salt, 


AgEtC,,H,NO, + HEtC,,H,NO, + H,0, 


forms small monoclinic prisms, and is not blackened by exposure to 
light. The zine salt, (EtCjHyNO,).Zn + 5H,0, crystallises in rosettes 
of colourless prisms, sparingly soluble in cold, readily in hot water. 
The cadmium salt, (EtCjHsNO,),Cd + 4H,0, crystallises in striated 
prisms, and is readily soluble in hot water. The copper salt, 
(EtC,,H,NO,),Cu, forms an indigo-blue powder consisting of micro- 
scopic plates. It is anhydrous and insoluble in water. The calcium 
salt, (EtC,H,NO,).Ca + 3H,O, forms crusts of fine needles, and is 
readily soluble in water and alcohol. The barium salt, 


(EtC,H,NO,).Ba + 3H,0, 


is sparingly soluble in water, insoluble in alcohol. It can also be 
obtained with only 1 mol. H,O. The potassium salt crystallises with 
1 mol. H,O in fibrous masses. The nickel salt crystallises in pale green 
prisms, the mercurous salt in thick tables. The hydrogen ethy] salt, 
like the free acid, combines with acids: the hydrochloride, 


C,NMe,(COOEt).COOH,HCI, 


prepared by the action of hydrochloric acid on an ethereal solution of 
the salt, crystallises in thick transparent cube-like forms, melts at 
178° with decomposition, is very readily soluble in water, readily 
soluble in alcohol. The platinochloride, 


[C;NMe,COOEt).COOH }.,H,PtCk, 


crystallises in red rhombic (?) tables, or with 2 mols, H,O in large, 
broad prisms, is sparingly soluble in cold alcohol, readily soluble in 
water ; it melts with decomposition at 219°. 

Ethyl collidinemonocarborylate, CsNHMe;.COOEt, was obtained in 
very small quantity by Hantzsch (loc. cit.) by heating ethyl hydro- 
collidinemonocarboxylate with hydrochloric acid ; it is readily obtained 
by heating hydrogen ethy] collidinedicarboxylate, when it passes over 
between 250° and 260°, and can be purified by continued fractiona- 
tion. The yield is 56—58 per cent. of the theoretical. It is a colour- 
less oil, distils at 256°, has a sp. gr. = 1°0315 at 15°, and is readily 
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soluble in ether, alcohol, benzene, chloroform, and dilute acids. Crys- 
talline compounds with acids could not be obtained. The platinochlo- 
ride, (C;NHMe,.COOEt),,H,PtCl., crystallises in thick reddish-yellow 
prisms, and melts at 193°; it is sparingly soluble in alcohol, readily 
soluble in water. Ethyl collidinecarboxylate methiodide, 


C;NHMe,.COOEt, Mel, 


formed by the union of its components at ordinary temperatures, 
crystallises in silky needles, melts at 128°, is readily soluble in alcohol 
and water, insoluble in ether. 

Collidinemonocarboaxylic acid, CSNHMe;.COOH + 2H,0, is prepared 
from the ethyl salt by saponification with alcoholic potash, and evapo- 
ration to dryness of the potassium salt formed with the equivalent 
amount of hydrochloric acid. It crystallises in short tetragonal (?) 
prisms or in cube-like forms, and melts at 110°, or, when anhydrous, 
at 155°. It is extraordinarily soluble in water and alcohol. It has 
either a very faint acid reaction or none at all, and unites with acids 
and bases. The potassium salt, C;sNHMe,;.COOK, is obtained as a 
yellowish powder, but can be crystallised from alcohol, when it forms 
tufts of needles. It is very readily soluble in water and deliquesces 
on exposure to the air. The caleiwm salt, (Cp)H)»NO,),Ca + H,0, 
forms a crystalline powder soluble in water. The hydrochloride, 


C;NHMe,.COOH,HCI, 


erystallises in wart-like groups of needles or prisms, and is readily 
soluble in water or alcohol. The platinochloride, 


(C;NHMe;.COOH),.,H,PtCl, + H,0, 


erystallises in thick yellowish-red tables, melts at 198° with decompo- 
sition, is readily soluble in water, sparingly soluble in alcohol. 

Lutidinedicarboaylic acid, CSNHMe.(COOH), + 14H,0, is prepared 
by heating on the water-bath a mixture of an aqueous solution of 
potassium collidinecarboxylate with the amount of potassium per- 
manganate necessary to oxidise one methyl-group, filtering off the 
manganic oxide separated, neutralising with nitric acid, and precipi- 
tating with lead nitrate, the lead salt being then suspended in water 
and decomposed with hydrogen sulphide. It crystallises in colourless, 
lustrous prisms, melts, when anhydrous, at 245°, is sparingly soluble 
in cold, more readily in hot water, and nearly insoluble in alcohol 
or ether. With silver nitrate, a solution of the ammonium salt gives 
a gelatinous precipitate, becoming crystalline on boiling; with lead 
nitrate a thick white precipitate, or from dilute solutions, after a time, 
rhombic tables separate, which on being boiled become transformed into 
short prisms. The calcium salt, C;,NHMe.(COO),.Ca, forms indis- 
tinctly crystalline crusts readily soluble in water. The magnesium 
salt, C,NHMe.(COO).Mg + 3H,O, resembles the calcium sait. The 
hydrochloride crystallises in slender needles. The platinochloride, 
[C;NHMe,(COOH), ]2,H.PtCl, + 6H.0, crystallises in golden rhombic 
tables or in reddish-yellow prisms, does not melt at 290°, and is 
readily soluble in water and alcohol. 


Picolinetricarboaylie acid, C;sNHMe(COOH), + 2H.0, is obtained 


ORGANIC CHEMISTRY. 63 


in a manner similar to the above, but with use of sufficient potassium 
permanganate to oxidise two of the methyl-groups in the potassium 
collidinecarboxylate ; it is separated from any lutidinedicarboxylic acid 
formed at the same time by repeated crystallisation from water, in 
which it is the more readily soluble of the two. It crystallises in 
flocculent groups of slender needles, on heating becomes yellow below 
200°, brown or black at 210—220°, and melts with much frothing at 
238°. A solution of the ammonium salt gives a gelatinous precipitate 
with silver nitrate; with barium chloride a voluminous precipitate ; 
with lead and mercury salts heavy white precipitates; and with 
ferrous salts a yellow coloration not altered by acetic acid. The 
silver salt, CINNHMe(COOAg),, is not crystalline. The bariwm salt, 
[C;NHMe(COO);],Bas, forms a hard sandy powder.  Picolinetricar- 
boxylic acid does not combine with mineral acids nor yield a platino- 
chloride. A picolinetricarboxylic acid was obtained by Besthorn and 
Fisher (Abstr., 1883, 600) by the oxidation of flavenol, but it is doubt- 
ful whether itis identical with the acid above described; the difference 
in the colour-reaction with ferrous salts and in the solubilities of the 
barium and calcium salts seem to indicate that it is not. 

Pyridinetetracarbozylic acid, C;SNH(COOH), + 2H,0, is prepared 
from potassium collidinecarboxylate by oxidation with a quantity of 
potassium permanganate slightly less than that necessary for the 
oxidation of the three methyl-groups. Its preparation is somewhat 
difficult, the oxidation readily proceeding further with formation of 
oxalic acid and carbonic anhydride. The solution, after filtering off 
the manganic oxide, is neutralised with nitrie acid, evaporated, and 
mixed with cupric sulphate, when cupric pyridinetetracarboxylate is 
precipitated, whilst cupric lutidinedicarboxylate and picolinetricar- 
boxylate remain in solution. The free acid is obtained by decomposing 
the copper salt with hydrogen sulphide ; it is still far from pure, the 
analytical numbers being very unsatisfactory. It crystallises in 
slender needles, melts with decomposition at 188°, and is sparingly 
soluble in alcohol and water. A solution of the ammonium salt gives 
with cadmium sulphate a pulveralent precipitate insoluble in hot 
water, with silver nitrate a gelatinous precipitate blackened by expo- 
sure to light. A solution of the acid gives with copper salts an 
amorphous bluish-green precipitate; with ferric chloride a yellowish 
flocculent precipitate ; and with ferrous salts a brownish-red colora- 
tion, turning te dark cherry-red on addition of acetic acid. 

A. J. G. 

Brucine. By A. Hanssen (Ber., 17, 2266—2267).—On heating 
brucine with hydrochloric acid, methyl chloride is given off and a sub- 
stance formed which crystallises in yellowish needles melting at 284°. 
This when freshly precipitated dissolves readily in alkalis, and is re- 
precipitated by carbonic anhydride. With ferric chloride, it gives a 
bluish-violet, with potassium dichromate and sulphuric acid a blood- 
red colour, and with nitric acid a brownish-yellow precipitate. It 
forms a platinochloride crystallising in bronze-coloured flakes. Both 
the free base and its platinochloride, on analysis, yield numbers agree- 
ing with the loss of one methyl-group from brucine. If this com- 
pound is treated with potassium hydroxide and methy] iodide, brucine 
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methiodide, melting at 270°, is formed identical with that obtained 
directly from brucine. It is thus probable that brucine contains but 
one methoxy-group. L. T. T. 


Alkaloids from the Bark of Remijia Purdieana. By 0. 
Hesse (Annalen, 225, 211—262).—A preliminary notice of some of 
the results contained in this paper has already appeared (Abstr. 
1883, 601). A description is given of the structure and properties of 
the bark. The alkaloids of this bark have been previously examined 
by Arnaud, who found about 02 per cent. of cinchonamine, and 
0°8—1°0 per cent. of cinchonine. The author confirms the presence 
of these bases, but finds that several other alkaloids are present, and 
that the amount of cinchonine is only 0°1—0'2 per cent. The 
separation of the alkaloids is effected as follows: the finely divided 
bark is extracted with hot alcohol, the solution evaporated, and the 
residue after treatment with excess of caustic soda, extracted with 
ether. The ethereal solution is treated with excess of dilute sulphuric 
acid, and shaken, when the sulphates of concusconine, chairamine, 
conchairamine, chairamidine and conchairamidine are precipitated, 
(A) whilst the sulphates of cinchonine and cinchonamine with small 
quantities of the other bases remain in solution (B). By addition of 
very dilute nitric to the solution (B) cinchonamine is precipitated as 
nitrate and cinchonine is left in solution. The precipitate A is di- 
gested with dilute soda, and the separated alkaloids, after washing, are 
dried in the air, dissolved in hot alcohol, and sulphuric acid diluted with 
alcohol, added in the proportion of 1 part H,SO, to 8 parts of the 
alkaloids. Nearly the whole of the concusconine separates as sulphate, 
a forther very small quantity separating on cooling. On adding con- 
centrated hydrochloric acid to the cold alcoholic filtrate, chatramine 
separates as hydrochloride. The mother-liquor from this is heated, 
and small quantities of ammonium thiocyanate added as long as a 
crystalline precipitate is formed of conchairamine thiocyanate. 
After cooling and filtering, the liquid is again treated with am- 
monium thiocyanate, when a dark-coloured pitch-like mass separates ; 
the filtrate from this is treated with ammonia, and the resulting 
precipitate shaken up with benzene. The benzene solution is shaken 
with dilute acetic acid, and the solution of the acetates so obtained 
mixed with a saturated aqueous solution of ammonium sulphate, 
when a precipitate of chairamidine and conchairamidine sulphates is 
obtained. These are separated by dissolving them in boiling water and 
cooling, when the whole gelatinises; on standing, crystals appear, 
the crystallisation being complete after some days; on now heating to 
40°, the chairamnidine sulphate dissolves, whilst conchairamidine 
sulphate is left. The process must be repeated several times on the 
solution to obtain a pure product. 

Cinchonamine and its salts have been to some extent described by 
Arnaud (Abstr., 1884, 87), whose results the author in general 
confirms, although differing in some details. Cinchonamine, CypH»N20, 
crystallises in brilliant colourless needles, melts when anhydrous at 
184—185° (194°, Arnaud), is readily soluble in hot alcohol, ether, 
chloroform, carbon bisulphide, and benzene, sparingly soluble in 
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light petroleum and water. Its alcoholic solution has a strong bitter 
taste, and an alkaline reaction, and is dextrorotary: [a]p = +121‘1° 
at p. = 2 and t. = 15°. It dissolves in concentrated sulphuric acid 
with reddish-yellow colour, which slowly darkens; in nitric acid 
with an intense yellow. It is soluble in concentrated hydrochloric 
acid, but it is decomposed when heated with it in sealed tubes at 
150°. It yields two series of salts, normal and monacid. The 
hydrochloride, C,yHy4N,O,HCI, crystallises in anhydrous colourless 
plates, readily soluble in alcohol, very sparingly soluble in water 
(according to Arnaud it contains 1 mol. H,0). The platinochloride, 
(CipHN2O)2,H,PtCh, is obtained as a yellow flocculent precipitate, 
apparently becoming. crystalline after a time. The hydrobromide, 
CipHa~N,O,HBr, crystallises in long flat needles, sparingly soluble in 
cold water. The hydriodide, C\yH.N,O,HI, forms long colourless 
flat needles. The thiocyanate, CijyH.~N,0,CNSH, forms colourless 
plates or short prisms, and is very sparingly soluble in cold 
water. The nitrate, C\.H»~N,O,HNO;, forms short colourless 
prisms, melts at about 195°, is sparingly soluble in cold water, 
readily in boiling water and hot alcohol. The normal sulphate, 
(C\sH2sN20)2H,SO,, crystallises in colourless prisms, is readily 
soluble in hot or cold water, very sparingly soluble in cold alcohol. 
Its aqueous solution is dextrorotary: [a]p = + 36°7° at p. = 2 and 
t= 15; [a]p= + 398° at p. = 6; and [a]p = + 396° at p. = 2and 
2mol. H,SOQ,. The acid sulphate, C\pyH»N,O,H,SO,, crystallises 
in anhydrous prisms and shows the rotary power [@]p = + 34°9° at 
p. = 2°4 and t. = 15° and [2]p = + 37°4° atp. = 6. The thiosulphate, 
C,sH.,N,0,S,0;H,, forms anhydrous prisms sparingly soluble in water. 
Acetyleinchonamine, C\,H,,AcN,O, prepared by heating cinchonamine 
with acetic anhydride for some hours at 85°, is amorphous, sinters 
together at 65°, and melts at 80—90°, is readily soluble in ether, 
alcohol, chloroform, and acetic acid. Dinitrocinchonamine, 


CisHx2(NO;z)2N.0, 


is best prepared by dissolving cinchonamine in nitric acid of sp. gr. 
1:06, and pouring the intensely yellow solution into an excess of very 
dilute ammonia. It forms yellow flocks, melts at 118°, is readily 
soluble in ether, chloroform, alcohol, and acetie acid. <A solution in 
hydrochloric acid gives with platinic chloride a yellow flocculent 
precipitate of the platinochloride, [ CjyHn(NO,).N.0 }.,H,PtCl, + 3H,0. 

Cinchonamine methiodide, C,,H»N,O,Mel + H,O, prepared by 
adding methyl iodide to a solution of cinchonamine in methyl 
alcohol, crystallises in hard colourless prisms, readily soluble in 
alcohol, sparingly soluble in water. The chloride. C,p,H»N,O,MeCl, is 
amorphous. The platinochloride, (C;,H.N:OMeCl),PtCk, is obtained 
as a yellow crystalline precipitate. The hydroxide, obtained by the 
action of silver oxide on an aqueous solution of the chloride, forms 
an amorphous mass, readily soluble in water and alcohol, sparingly 
soluble in chloroform and ether. It has an intensely bitter taste, 
and is a powerful base, eagerly absorbing carbonic anhydride from 
the air. 
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Methyleinchonamine, C\)H,;MeN,0, is prepared by boiling cinchon- 
amine methiodide, chloride, or hydroxide, with caustic soda. It 
forms an amorphous white powder, melts at 139°, is readily soluble 
in alcohol, ether, and chloroform, insoluble in water. The chloride is 
amorphous, the platinuchloride, (CjyH.,MeN,0).,H,PtCl + 4H,0, is 
obtained as a reddish-yellow flocculent precipitate. 

Cinchonamine ethiodide, C,,H.,N,0,EtI, forms a colourless varnish, 
readily soluble in alcohol, nearly insoluble in water. The chloride 
forms colourless prisms, readily soluble in alcohol and hot Water. 
The platinochloride, (C\yH.N,0,EtCl).,PtCl, + 2H,O, forms orange. 
coloured crystals. The sulphate, (C\.H.~N,OEt).SO,, is colourless and 
amorphous. The hydrowide resembles the corresponding methyl 
compound. 

Ethyleinchonamine, (C,,H.,EtN,0); + H,O, forms a white powder, 
melts at 75—78°, or when anhydrous at 140°, and is readily soluble in 
ether and alcohol. The platinochloride, (Cj>H.,;EtN,O)2,H,PtCl + 
3H,0, forms a reddish-yellow flocculent precipitate. 

Concusconine, Co,5H2N.0, + H,O.—This alkaloid is obtained as the 
normal sulphate as already described, and is obtained in the free state 
by decomposition of the sulphate with dilute soda, and recrystal- 
lisation from alcohol to which a little ammonia has been added. 
It forms colourless or pale-yellow compact prisms. It is readily 
soluble in ether, chloroform, and benzene, sparingly soluble in boiling 
alcohol, insoluble in water. It is optically dextrorotary, giving for 
C.3H.N,0, + H,O, p. = 2,t. = 15°; in 97 vol. per cent. alcohol [a]p 
= 40°8°. The hydrate melts at 144°, becomes anhydrous, and then 
melts again at 206—208°; at 140—150° it becomes dark-brown 
coloured, being in small part converted into amorphous concusconine. 
(This amorphous concusconine is readily separated by conversion of 
the fused mass into the normal sulphates, treatment with alcohol in 
which the sulphate of the amorphous base is readily soluble, and 
precipitation with ammonia, when it separates in dark-brown, amor- 
phous, readily fusible flocks.) Concusconine dissolves readily in 
acetic anhydride apparently without formation of an acetyl-derivative ; 
from this it seems that no hydroxyl-groups are present. Nitric 
acid converts it into a dark-green mass ; addition of nitric acid to its 
solution in acetic or hydrochloric acids gives the dark-green coloration 
characteristic of this group of alkaloids. Concentrated sulphuric 
acid dissolves concusconine with bluish-green colour, becoming 
olive-green on heating. With chromic acid and sulphuric acid, it 
gives a coloration at first dark reddish-brown, then intensely dark- 
green. Although concusconine is tasteless, its solutions in acids 
have a bitter taste. The salts are as a rule gelatinous. The platino- 
chloride, (Co3HyN2,)2,H,PtCl, + 5H.O, is obtained as a voluminous 
yellow flocculent precipitate. The normal sulphate, 


(C2s3H26N204)2, H2SO,, 


forms small white prisms nearly insoluble in water and alcohol in the 
cold, sparingly soluble on heating. The acid sulphate is a gelatinous 
mass readily soluble in hot water. By mixing an alcoholic solution 
with methyl iodide, and allowing it to stand 24 hours, there is 
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obtained a mixture of two todides in about equal quantities; they can 
be separated by the difference of their solubilities in hot alcohol. 
The less soluble a-compound forms microscopic hexagonal prisms of 
the formula C.;H..N.O,,Mel, very sparingly soluble in hot alcohol, 
moderately soluble in boiling water. By treatment with silver 
chloride, it is converted into the chloride, C.;3HsN,0,,MeCl, crystallising 
in microscopic needles, readily soluble in water and alcohol. The 
platinochloride, (C.3H2MeN,0,Cl).,PtCl, + 4H,O, forms a yellowish- 
red flocculent precipitate, and is insoluble in water. The aurochloride 
forms a dirty yellow flocculent precipitate, from which gold soon 
separates. ‘The sulphute, (C,,H.,MeN,0,)250,, formed by the action of 
silver sulphate on the iodide, is amorphous and very readily soluble in 
water and alcohol. Its rotary power in aqueous solution at p. = 3°764 
and t. = 15° is [alp = + 73°. The hydroxide, C.;H.»N.0,Me.OH + 
5H,O, obtained by the action of baryta-water on the sulphate, crystal- 
lises in colourless cubes, melts at 202°, is readily soluble in alcohol and 
boiling water, insoluble in ether. The iodide of the B-compound, 
C»;HosN.0O,Mel, is gelatinous and dries in air toa horny mass; is some- 
what soluble in boiling water, readi!y soluble in alcohol. The chloride 
is amorphous. The platinochloride, (C23H2N20,MeCl).,PtCl, + 5H.O, 
is a reddish-yellow flocculent precipitate. The sulphate, 


(C23HsN20,Me),SO,, 


is a brown amorphous mass, and has no action on polarised light. 
The hydroxide, C.;HN,O,Me.OH + 2$H,0, forms a brown amor- 
phous mass, readily soluble in cold water and alcohol. 

Chairamine, C2H»N.O, + H,O, ecrystallises in white needles or 
thick colourless prisms, and melts at 140°, or when anhydrous, at 
233. It is readily soluble in ether and chloroform, 1 part of the 
base dissolves in 540 parts of 97 per cent. alcohol. The alcoholic 
solution is strongly dextrorotary ({@ |p = about 100°). Dissolved in 
sulphuric acid containing molybdic acid, the solution at first colour- 
less becomes after a time an intense dark-green. The hydrochloride, 
C..H.~N,O,,HCl + H.O, ecrystallises in colourless needles, sparingly 
soluble in boiling water and alcohol, insoluble in dilute hydrochloric 
acid. The platinochloride, (C.H»N,O,),,H,PtC), + 2H,O, forms 
yellow needles insoluble in water and alcohol. The normal sulphate, 
(CxH2N20,)2,H,SO, + 8H,O, forms concentric groups of colourless 
needles, sparingly soluble in cold water or alcohol. The thiocyanate 
forms white needles insoluble in water. 

Conchairamine, crystallises with both water and alcohol of crystal- 
lisation in thick colourless prisms of the formula C2.H»N,0, + 
H.O + C,H,O, the compound showing three melting points, namely, 
82—86° for the whole compound, 108—110° after expulsion of the 
alcohol, and about 120° for the anhydrous compound, the mass 
resolidifying between each temperature. A small portion is converted 
by the heating into amorphous conchairamine. Conchairamine is 
readily soluble in hot alcohol, in ether, and chloroform, sparingly 
soluble in cold alcohol. Its solution in 97 per cent. alcohol has a 
rotary pewer [a@]p = + 684° at p. = 2andt.= 15°. The alcoholate 
dissolves in sulphuric acid containing molybdic acid, giving a brown 
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coloration that soon becomes intensely dark-green. With potassium 
chromate and sulphuric acid, it gives a coloration at first reddish- 
brown, then dark-green, and reddish-yellow if boiled with excess, 
The hydrochloride, C..HN,0,,HCl + 2H,0, crystallises in colourless 
plates, readily soluble in hot water and alcohol, sparingly soluble 
in cold water, nearly insoluble in ether. The platinochloride, 


(CxH»N.O,)2,H,PtCl, + 5H,0, 
forms a dark-yellow flocculent precipitate. The hydroiodide, 
C»H»N,0,,HI + H,0, 


crystallises in colourless needles, sparingly soluble in cold water. 
The thiocyanate crystallises in colourless needles, very sparingly 
soluble in hot water. The sulphate, (C2H»N.O,)2,H.SO, + 9H,0, 
crystallises in long lustrous. prisms, soluble in boiling water. The 
nitrate forms satiny plates or needles very sparingly soluble in water. 

Conchairamine methiodide, C2.H2»N,0,,Mel, is obtained either in red 
crystals containing 1 mol. H,O, or in colourless crystals with 3H,0. 
The chloride, C2.H2N.0,,MeCl + 2H,0, crystallises in large colourless 
rhombohedrons, readily soluble in water and alcohol. The platino- 
chloride has the complex formula (C2.H2N20,MeCl).,PtCl, + 
(C..HN,0,MeHCl,),PtCl, + 14H,0; it erystallises in orange-coloured 
needles, and is insoluble in cold water. The nitrate forms colourless 
satiny plates. The hydrowide formed by the action of moist silver 
oxide on the chloride, forms an amorphous brown mass of bitter 
taste, readily soluble in water, insoluble in ether. 

Chairamidine, C»HN,0, + H,0, forms an amorphous white 
powder, melts at 126—128°, and is readily soluble in ether, alcohol, 
benzene, and chloroform, insoluble in water. Its alcoholic solution 
shows the rotary power [@]p = + 73° at p. = 3andt. = 15°. It 
dissolves in concentrated sulphuric acid with yellowish colour, which 
later turns dark-green. The platinochloride, (C2H»N+2O,),,H,PtCl, + 
5H,0, forms yellow amorphous flocks insoluble in water. The normal 
sulphate and hydrochloride are gelatinous, the acetate forms a slimy 
mass. 

Conchairamidine, C22H2»N2,0, + H.O, crystallises in white needles, 
melts at 114—115°, and is very readily soluble in ether, chloroform, 
alcohol, benzene, and acetone. Its solution in aleohol (97 per cent.) 
is levorotary, [a]p = — 60° at p. = 3 (anhydrous) and t. = 15°. It 
dissolves in concentrated sulphuric acid with an intense dark-green 
colour. With chromic and sulphuric acids, it gives a solution at first 
brown, then dark-green. The hydrochloride, C.4H..N,0,,HCl +3H,0, 
crystallises in long colourless needles. The platinochloride, 


(Cx2HN2O,)2,H2PtCl, + 5H,0, 
forms a yellow flocculent precipitate. The normal sulphate, 
(C»H..N.O,),H,SO, + 14H.0, 


erystallises in long colourless needles, sparingly soluble in cold water. 
The thiocyanate is amorphous, readily soluble in alcohol, and spar- 
ingly soluble in cold water. 
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The substance described under the name of concusconidine in the 
author’s earlier communication (loc. cit.) has been found to be a 
mixture of alkaloids. A. J. G. 


Preparation of Albumin. By W. Minaitorr (Bull. Soc. Chim., 
41, 547—548).—The author describes a new method for obtaining 
pure albumin. White of egg, filtered through muslin, is treated with 
three times the quantity of a saturated solution of ammonium 
sulphate, and to this as much more solid ammonium sulphate is 
added as will dissolve. The albuminoid substances (globulins, glo- 
bulinates, and albumin) are thus precipitated. The precipitate is 
washed with a saturated solution of ammonium sulphate, and, having 
been rendered slightly alkaline with ammonia, is dialysed. The water 
which replaces the excess of sulphate and the alkalis of the precipi- 
tated albuminoids, leaves the whole of the globulins and globulinates 
in the precipitate, and the pure albumin is obtained insolution. This 
solution may be boiled without coagulation taking place, is almost 
neutral in its reaction (slightly acid), and gives no precipitate with 
barium salts. By means of ammonium sulphate, all albuminoids and 
their derivatives may be precipitated. A. B. 


Colouring Matter of the Blood. By M. Nencxi and N. Sieper 
(Ber., 17, 2267—2276).—The authors find that the use of amyl alcohol 
as a solvent forms a very good method for obtaining hemin from 
blood. Freshly defibrinated blood is mixed with a solution of salt 
und allowed to stand for 24—40 hours in shallow dishes. It is then 
mixed with double its volume of 99 per cent. alcohol, and stirred well 
until thoroughly coagulated. The coagulated mass is allowed to stand 
another 24 hours, and then filtered off and spread on blotting-paper. 
It should not be allowed to get too dry, and is usually dry enough 
after exposure to the air for about 24 hours, when it should still lose 
about 60—65 per cent. of water if dried at 110°. This partly dried 
mass is then powdered in a mortar, 400 grams are introduced into a 
flask with 1600 grams of amyl alcohol, and the whole heated to 
boiling ; 25 c.c. of pure hydrochloric acid of sp. gr. 1°12 are then 
added, and the whole boiled for 10 minutes and filtered. As it cools, 
the amyl alcohol deposits the hemin as hydrochloride in thin 
glittering rhombic plates. These should be washed with alcohol and 
ether, and dried at 105°. 1:5—3 grams of pure crystals are obtained 
from 3 litres of blood. In this way, hemin was prepared and 
analysed from human blood, the blood of the ox, horse, and dog. In 
each case some of the crystals were converted into hematin by solu- 
tion in caustic soda and precipitation with hydrochloric acid. All 
these specimens of hematin from different sources were also analysed. 
In all cases when the heemin crystals were dissolved in alkali, amy] 
nleohol was liberated, and it was found that when prepared as above 
hemin always contains amyl alcohol of crystallisation, which it loses 
neither by digestion with alcohol nor by drying at 110°. The 
crystals do not change in composition even when digested with dilute 
hydrochloric acid. The analyses of the samples from various sources 
gave numbers agreeing very closely, and leading to the formule 


70 ARSTRACTS OF CHEMICAL PAPERS, 


(CxxHy»N,FeO;,HCl)2,CsH;,0 for hemin hydrochloride crystals, and 
CxH;,.N,FeO, for hematin ; so that the latter is produced from hemin 
by the addition of the constituents of water. The properties of the 
hematin obtained as above agree with those ascribed to this compound 
by Hoppe-Seyler. From the ease with which hemin forms double 
compounds with indifferent bodies such as amyl] alcohol, the authors 
think it probable that its composition varies according to the method 
of preparation ; and that the various hemoglobins are possibly such 
double compounds of hemin with albumins. 

Concentrated sulphuric acid deprives hematin of its iron, and 
Hoppe-Seyler, who named the resulting compound hematoporphyrin, 
ascribed to it the formula C,,H;,N,O,,.—a more highly hydrogenised 
formula than that which he ascribed to hematin. The authors find 
that the real formula of hematoporphyrin is C,H;.N,O,, and that it is 
formed according to the equatiou— 


C»H,.N,O,Fe + H.,SO, + O, = C;.H;.N,0; + FeSO, + H.0O. 


Hematoporphyrin is obtained much more easily by treating hemin 
crystals with concentrated sulphuric acid. Hydrochloric acid is 
evolved, the crystals dissolve, and the solution deposits heematopor- 
phyrin. Hematolin, which is the product of the action of strong 
sulphuric acid on hematin out of contact with the air, is neither 
soluble in acids nor in alkalis, and has not been further investigated. 

When subjected to the action of reducing agents, hemin and 
hematin yield various reduction-products according to the nature of the 
reducing agent, the temperature employed, &c. With tin and hydro- 
chloric acid, the chief product is hexahydroheematoporphyrin, CyHN,Os, 
which is formed from hemin crystals, according to the equation 


C3,HyN,O,;Fe,HCl + 2H,0 + HCl + H, = Cy2HN,O; + FeCh. 


It is a brownish-red pigment, easily soluble in alcohol, sparingly in 
dilute hydrochloric acid, insoluble in water and alkalis. When 
boiled with alcoholic potash, it is converted into a product easily 
soluble in aqueous alkalis, and very closely resembling urobilin in 
properties. The authors are now investigating this compound, which 
also appears to be formed in small quantities during the reduction of 
hemin with tin and hydrochloric acid. By long-continued boiling 
with tin and hydrochloric acid, a solution of hemin becomes quite 
colourless, volatile substances with odours resembling pyridine being 
formed. Attempts to obtain oxidation-products of hematin proved 
fruitless, nothing but oxalic and carbonic acids being obtained. 
Leyer and Kédller state (Ber., '7, 1064) that hematin is split up by 
dilute sulphuric acid into lucine and tyrosine. When fused with 
caustic potash—towards which it is very stable—hematin gives off 
ammonia and pyrroline, but no lucine is formed. Leyer and Koller 
were probably dealing with impure hematin. 

The colouring matter of the blood is undoubtedly allied to the 
colouring matter of the bile, and the conversion may be expressed by 
the equation 

C2Hy,N,O,Fe + 2H,0 = Cy.H3,N,O, + Fe. 


Hematin. Bilirubin. 
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Whether hematin is converted in the liver into bilirubin or bilirubin 
into hematin and hemin is at present very doubtful, but the authors 
are much inclined, from analogy with the formation of glycogen from 
dextrose, &c., to think the latter more likely. oe & 


Studies on Blood. By H. Srruve (J. pr. Chem. [2], 29, 305— 
350).—The author contests the hitherto accepted view of the com- 
position of blood-crystals, which according to Preyer are oxyhemo- 
globin, of the formula CeooHsoNissFeS;Oi%. The author finds that 
these crystals are rendered insoluble by treatment with alcohol, with- 
out changing their form, and that they can then be further decolorised 
by treatment with alcoholic ammonia, glacial acetic acid, strong 
sulphuric acid, or chlorine water, and therefore regards them as 
crystals of a colourless albuminous substance accompanied by a 
minute quantity of one or more blood colouring matters. By extract- 
ing with ether, water, and alcohol respectively, the author has 
obtained from the blood-corpuscles three distinct groups of com- 
pounds. The portion soluble in ether is, at ordinary temperatures, a 
brown mass, which is generally soapy but sometimes crystalline. When 
heated, it melts and burns, emitting an odour of fat and acraldehyde ; 
the ash contains traces of phosphoric acid but no iron. Its solution 
gives an absorption-band in the red, and it contains cholesterin, 
lecithin, cerebrin, and glycerides. The aqueous extract, on the other 
hand, leaves on evaporation an amorphous mass of dark colour, readily 
soluble in alcohol and water, but only slightly:so in ether. Its 
solution gives a strong absorption-band corresponding with Preyer’s 
oxyhematin alkali; it gives no precipitate with lead acetate or 
mercuric chloride in the cold, but the colouring matter is completely 
precipitated on boiling. Acids produce a precipitate even in the cold ; 
this is readily soluble in alkalis and alkaline carbonates without 
evolution of ammonia. It gives no hemin-crystals; the ash contains 
ferric oxide, phosphoric acid, and silica. Elementary analyses of the 
colouring matter point distinctly to its being a mixture of several 
substances. The author regards the colouring matter as a feeble 
acid, which is probably combined in the blood with soda or some 
organic base, and proposes to name it hematic acid. The third 
group of substances is obtained from the corpuscles by extraction 
with alcoholic ammonia, and is represented by a single crystalline 
colouring matter, which is quite insoluble in water, alcohol, ether, 
and dilute acids, sparingly soluble in dilute ammonia; the ash 
consists almost wholly of ferric oxide. The alkaline solutions of the 
colouring matter exhibit the spectrum of Preyer’s oxyhematin- 
alkali ; on adding an acid, the colouring matter is precipitated quanti- 
tatively in an amorphous state; this colouring matter yields 
hematin-crystals. The elementary analysis corresponds with the 
empirical formula Cy HN sFe,0., which agrees very closely with 
Hoppe-Seyler’s formula for hematin, CysHyNgFe.0.. The author is 
of opinion that the hematin analysed by Hoppe-Seyler was impure, 
and that the carbon and hydrogen were consequently low. Owing to 
its behaviour with alkalis, the author regards this crystalline 
colouring matter as a feeble acid, and proposes for it the name of 
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hemic acid. The blood-crystals are thus to be considered as crystals 
of a blood-albumin (globulin-crystals) free from iron, which are 
coloured by a definite quantity of hematic and hemic acids. The 
quantitative determination of these two acids is at present impossible, 
but supposing the colouring matter to be entirely hemic acid, and if 
the proportion of iron in the blood-crystals be *42 per cent., and in 
hemic acid 8°71 per cent., then the blood-crystals are composed of 
globulin-crystals 95°18 per cent., hemic acid 4°82 per cent. More- 
over, since the above empirical formule, both of the blood-crystals and 
of hemie acid, are calculated from the proportion of iron they contain, 
the difference between the two must be the empirical formula of 
the globulin-crystals— 


CrasHs0oNs0SOsa, taking Preyer’s formula, 
and CooHs3,N5;SO, from Hiifner’s formula. 


It is at present impossible to decide between the above formula, 
but it is especially interesting that the percentage composition 
indicated by either of them corresponds in a remarkable manner 
with that given by Gorup-Besanez for the albuminoids in general. 
According to the author’s theory, all the spectroscopic phenomena 
exhibited by solutions of blood are due exclusively to the colouring- 
matters, hematic and hemic acids; he has not, however, succeeded 
in artificially producing by means of mixtures of these two bodies, the 
bands a and f, which are characteristic of oxyhemoglobulin, and 
which are exhibited by all fresh solutions of blood. All the other 
spectroscopic phenomena of blood solutions, e.g., the spectra of 
hemoglobin, metahemoglobin, and hemochromogen, are to be re- 
garded as spectra of certain definite products of oxidation, reduction, 
or decomposition of hematic and hemic acids. P. ¥. F. 


Physiological Chemistry. 


Digestibility of Potatoes and Carrots with Hay and Oats 
by the Horse. By E. Worrr and others (Bied. Centr., 184, 615—617). 
—The following are digestive coefficients of potatoes and carrots con- 
sumed by two horses, the second having received only the carrots in 
conjunction with hay and oats, for the first died from colic during the 
“ potato ” period :— 


Dry Organic Non-nitrogen. 
matter. matter. Albumin. Fibrin. matter. 
Potatoes. ... 90°46 93°28 88°01 9°14 99°36 
Carrots .... 84°86 87°23 99°31 — 93°81 


Compared with the digestive coefficients of sheep and pigs for 
potatoes— 
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Organic Non-nitrogen. 

matter. Albumin. matter. 
65°1 92°8 
72'5 98-0 


the comparison is much in favour of the horse. 

Referring again to the experiments, we find that carrots greatly 
assist the digestion of the fibre of hay, and that oats rather reduce 
the digestion of hay fibre, viz., 44°65—38°42, but that the percentage 


again rises when the carrots are consumed with the oats and hay. 
E. W. P. 


Elimination of Phosphoric Acid in the Urine in Insanity 
and Epilepsy. By A. Larter (Compt. rend., 99, 572—573).—The 
author’s results, obtained from many hundred analyses made whilst 
resident officer in a large asylum, agree with those of Mairet. In 
acute delirium, phosphoric acid and urea are eliminated in notable 
excess; in excitable mania, the phosphoric acid is in slight excess, 
whilst the amount of urea is normal; and in simple insanity the urine 
has the normal composition. In acute or excitable lypemania, the 
amount of urea eliminated is abnormally high, whilst that of phos- 
phoric acid is abnormally low. In simple lypemania, the composition 
of the urine is normal. In general paralysis, the elimination of both 
phosphoric acid and urea is related to the general morbid conditions 
of the patient. At or immediately after epileptic seizures, the urine 
contains a high proportion of phosphoric acid and a low proportion of 
urea. If the seizures succeed one another rapidly, the proportion of 


both phosphoric acid and urea is increased; but in the interval 


between seizures the urine has the normal composition. 


C. H. B. 


Influence of Exhausted Beetroot Pulp on Cow’s Milk. By 
A. AnpouarD and V. Dézaunay (Compt. rend., 99, 443—445).— When 
beetroot pulp, exhausted by diffusion and preserved in silos, is 
employed as part of the food of cows, the yield of milk is con- 
siderably increased, and the animals themselves gain in weight, the 
increase in both cases depending on the particular animal and the 
nature of the other constituents of its food. The proportion of butter 
is likewise augmented, and apparently its quality is not affected. On 
the other hand, if the pulp is given in large quantity without admix- 
ture of a sufficient proportion of green food, the milk has a disagree- 
able taste, and is much more liable to spontaneous coagulation. These 
defects are probably shared by other easily fermentable foods, and it 
follows that such substances are to be avoided if the milk is required 
for drinking or cooking purposes, but are advantageous when the 
production of butter or the fattening of the beast is the main objéct. 

C. H. B. 


Various Cattle Diseases. By Eacrtinc and Pasteur (Bied. 
Centr., 1884, 540—544).—Kggeling describes two diseases to which 
swine are liable; both are of the nature of erysipelas, one contagious, 
the other not. He throws no light on their origin, prevention, or 
cure. He also draws attention to a disease to which horned cattle 
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are subject on farms attached to distilleries of potato-spirit, due to 
over-eating the refuse and its fermentation. 

Pasteur gives further information respecting his experiments on 
hydrophobia. When the virus from a mad dog is communicated to 
an ape, from this to another, and so on, the poison becomes so 
weakened that when again injected hypodermically into another dog 
it is incapable of producing madness, and even when introdtced into 
the brain by trepanning, an operation which hitherto has always been 
followed by madness, it failed and, on the other hand, rendered the 
animal invulnerable against the disease. When, however, the virus 
is passed into the bodies of rabbits or guinea-pigs, its intensity is 
increased by each inoculation, and after a few such, when again com- 
municated to the dog produces madness of a very much more dreadful 
type, and death invariably follows. Although the virus is weakened 
when passed into the bodies of monkeys, it can be made to resume 
its virulence by inoculating rabbits or guinea-pigs from the monkey, 
and so on until it is again passed to a dog, producing madness and 
death. 

Pasteur suggests a means of utilising the action of the virus on 
rabbits—from a dead rabbit he inoculates a live one, from that a 
second, and so on; but from each of these animals he inoculates a 
dog (the same dog), the poison increases in virulence at each opera- 
tion, but the dog has passed through the previous stage and is not 
harmed, so that when the intensity of the virus is at its maximum 
the dog bears it without hurt, although it would madden and kill 
auother not so prepared. J. F. 


Physiological Effect of Lead on Ruminants. By Extensercer 
and Hormeister (Bied. Centr., 1884, 536—540).—The chronic effects 
of repeated doses of lead on domestic animals has not been much 
studied; lead salts, as is well known, have a strong affinity for 
albumin, and when taken even in very small quantities the accumula- 
tion of lead albuminate in the system produces serious effects. 

Sheep were the animals experimented on, and the salt of lead 
employed was the acetate, in doses of 0°5 to 3 grams per day, gradu- 
ally increasing from the smaller quantity. The symptoms of lead 
sickness in the sheep are not remarkable, loss of appetite, apathy, 
disturbed rumination, muscular weakness, dry dull wool, diminution 
of urine and of urea, disappearance of hippuric acid, presence of 
albumin in the urine, and protruding bowel. 

To determine the presence of lead in the organs, the author in- 
cinerates, extracts with nitric acid, and precipitates with sulphuretted 
hydrogen. The quantity contained by different organs varies con- 
siderably, as much was found in the kidneys as in the liver, contrary 
to expectation—o1.e would expect most in the liver, the metal coming 
earlier into contact with it by means of the portal vein. After the 
kidneys and liver, most metal is found in the salivary glands and 
pancreas, then follow the bones and nervous system; the blood and 
muscular system were poor in lead, but the spleen held a compara- 
tively large quantity. The author thinks the poison attacks the 
nervous system first, and then the muscular. Excretion takes place 


So 


—s wVTeeweewmtiwst et eget Ga @ 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 75 


by the kidneys, liver, pancreas, and saliva, according to the prepara- 
tion of lead employed ; it is perceptible in the urine in about 40 hours. 
J. F. 


Chemistry of Vegetable Physiology and Agriculture. 


Nitrogen necessary for Cultivated Plants. By Tuanr (Bied. 
Centr., 1884, 546—549).—The author in 1879 reported toa congress of 
naturalists at Freiburg, as the result of eleven years’ experiments, that 
the nitrogen contained in the crops on which he experimented, grown 
on sandy loam, was derived from the soil, to half its amount. He has 
continued his experiments since then on potatoes, rye, barley, and 
peas, and now arrives at the conclusion that there is an unmistakable 
relation between the quantity of nitrogen supplied by the soil and that 
put into it by man. 

If man supplies nitrogen freely in the manure, nature responds 
freely in the crop; if man is sparing, so is nature; and he formulates 
the rale that in a year of fairly productive weather, if the farmer 
supplies in the form of manure one-half the nitrogen which he ought 
to receive from the crop, that nature will supply the remainder. He 
excepts specially adverse seasons when, for example, exceptional 
dryness prevents decomposition of nitrogenous substances; in such 
cases, sulphate of ammonia and Chili saltpetre, if used, are a complete 
loss, as they are never available after the first year. J. ¥F. 


Formation of Sugar in Beets. By A. Girarp (Bied. Centr., 1884, 
545—546, and Compt. rend., 99, 808).—The author being of opinion 
that light takes a very great part in the production of cane-suger in 
the beet, undertook a series of experiments, extending over several 
months. He had leaves gathered daily about four o’clock in the after- 
noon and three in the morning, and analysed them ; he found that the 
leaves gathered after the enjoyment of the whole day’s light invari- 
ably contained considerably more cane-sugar than those plucked 
after passing through the night, the amount in the former being in 
ull cases more than double that of the latter; the glucose and reduc- 
ing sugars did not vary in anything like the same proportion. He 
considers the leaves to be the place where the sugar is formed, from 
whence it passes to the roots, and that a double process of osmose is 
continually being carried on within the cells of the plant, one carry- 
ing the mineral matters derived from the plant to the leaves, the 
other bringing the completed saccharose to the roots. Tollens agrees 
with him in this view, which he says has long been accepted as true. 

In a paper recently published in the Comptes rendus, the author 
gives additional experiments confirming these results. J. F. 


Salicylic Acid in the Cultivated Pansy. By A. B. Grirriras 
and E. C. Conrap (Chem. News, 50, 102).—Various parts of the 
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garden pansy were found to contain the following percentage of sali- 
cylic acid :— 
I. II. 
0°1329 0°1330 
0 0852 0°0856 
0°0531 0°0529 
D. A. L. 


Experiments with Manures containing Thiocyanates. By 
G. Kuz (Bied. Centr., 1884, 519—520).—Three plots were sown with 
barley and oats, one remained unmanured, the second was manured 
with ammoniacal superphosphate, the third was manured with the 
same, receiving in addition 0°8 per cent. of ammonium thiocyanate. 
In the last plot, the plants were developed slowly, and the points of 
the leaves became brown; this lasted two weeks, when rain came on, 
and the plants recovered their normal strength and appearance, and 
they flourished as well as those in the other plots; evidently the rain 
had caused decomposition of the thiocyanate. With water culture, the 
nutritive liquid used contained 0°U1] gram of ammouium thiocyanate to 
the litre; old plants with six to eight leaves bore this without injury, but 
when the quantity was doubled they sickened at once, and U'1 gram 
per litre proved fatal almost immediately. In view of the decidedly 
poisonous effects of the thiocyanate, the author cautions farmers 
against using manures containing it. J. F. 


Poisonous Effects of Ammonium Thiocyanate on Vegetation. 
By J. Konia (Bied. Centr., 1884, 520—522).—Four flower-pots were 
filled with loamy soil, each was manured with 8 grams ammoniacal 
superphosphate. No.1 was left so, No. 2 received 0°05 gram, No. 3 
0°10 gram, and No. 4 0°25 gram of ammonium thiocyanate; they 
were put aside for five weeks, at the end of which No. 1 had a 
plentiful crop of weeds; No. 2 only a few, and the other two none. 
‘The weeds were removed, and the pots sown with barley and oats. 
The growth was good in all of the pots, and the pots containing 
thiocyanate surpassed the others, owing probably to the excess of 
ammonia and decomposition of the thiocyanate. Similar experiments 
were made, sowing manure and seeds together; the results were 
similar, and were confirmed by others in which the plants were 
watered with solutions containing varying quantities of thiocyanate. 
The author cautions buyers of manures against the use of certain 
superphosphates now being actively pushed, and if they are used 
advises them to be sown some days before the seed; if possible 
rainy weather should intervene. J. F. 


Influence of Acid Smoke on Vegetation. By J. v. Scurorper 
and another (Bied. Centr., 1884, 555—556).—The damage done to 
growing plants by smoke containing acid gases shows itself first by the 
leaves becoming yellow or yellowish-brown and spotted—in leaves of 
the pine family the points become yellow. Such parts on analysis 
yield larger proportions of sulphuric or hydrochloric acid, as the case 
may be, than the healthy leaves. Schroeder says that sz}, of sul- 
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phurous anhydride in the air will quickly injure plants, but plants are 
not so sensitive to hydrochloric acid. The most sensitive to sulphurous 
gas are coniferous trees, the least so agricultural plants and vegetables. 
Fruit trees are very liable to damage, plums and cherries more so 
than apples or pears. 

The author made a large number of analyses of affected trees in 
the neighbourhood of four different factories, in two of which zinc 
blende was roasted, a bronze foundry, and a general chemical works 
for producing sulphuric and hydrochloric acids, chloride of lime, &c. ; 
he found that all the plants whose leaves showed they had been 
attacked, contained throughout their substance more of the acids 
than healthy plants. To meet the suggestion that the supply 
came from the soil, he made several examinations of it also, the 
results of which confirm his views. On examination of the ash for 
carbonic acid, less was found than in healthy plants; the author 


thinks it proved that the acid gases penetrating from the exterior to 


the interior of the plant neutralise the inorganic and organic bases 
necessary to growth, and substitute those of a hurtful character. 


J. F. 


Use of Copper Sulphate to Destroy Mildew. By A. Perrey 
(Compt. rend., 99, 543—545).—When vine poles are steeped in a 
strong svlution of copper sulphate, and vines of from four to six 
years old are carefully trained round them, the vines are protected 
from mildew (Peronospora viticola), but the efficacy of the copper 
sulphate does not extend beyond a cylindrical space 0°2—0'25 metre 


in diameter, having the vine pole for its axis. C. H. B. 


Carbon Bisulphide in Aqueous Solution as a Remedy for 
Phylloxera. By E. Peticor (Compt. rend., 99, 587—591).—The 
author confirms Ckiandi-Bey’s observations respecting the antiseptic 
properties of carbon bisulphide. He finds that when carbon bisul- 
phide is briskly agitated with water at the ordinary temperature, 
100 c.c. of water dissolve 0°35 c.c., or 0°452 gram of carbon bisul- 
phide. The solution has no action on lead paper, but when boiled 
rapidly for some time it gives off its carbon bisulphide, and the con- 
densed water contains small quantities of hydrogen sulphide. The 
author recommends the application of an aqueous solution of carbon 
bisulphide to vines instead of the liquid itself. C. H. B. 


Protective Influence of Growing Plants on the Undergrowth. 
By E. Woutxy (Bied. Centr., 1884, 550—551).—The distribution of 
water in the soil, and the temperature, depend very much on whether it 
is in a state of cultivation or not; in fallow ground, the higher strata are 
the drier, and the lower the more moist. When covered by vegetation, 
the contrary is the case, as the roots of the plants withdraw moisture 
from the subsoil, and the leaves, fruit, &c., of the growing plants 
protect the upper layer from the drying influences of sun and wind. 
Small seeds which are near the surface fare badly in fallow ground, 
but when sown where they are protected by vegetation they grow 
well. As soon as their routs reach the lower layers occupied by the 
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roots of the covering plants, these must be removed, as well on 
account of the exhaustion of moisture as of excess of shade. 
J. F. 

Four-course System at Woburn. By A. VorrcKer (Bied. Centr, 
1882, 623—626 ; Jour. Agri. Soc., 19, 348 —356).—This report refers to 
the season 1883, and is an account of experiments conducted in the 
same manner as has been previously reported on and referred to in 
this Journal. The highest yield of purple top swedes was obtained 
from the plot (plot 3) manured with farmyard manure of known 
composition mixed with Chili saltpetre, bone-ash, superphosphate, 
and sulphates of magnesium and potassium, the lowest yield 
(plot 1) from the plot which had received farmyard manure 
(cotton cake added to the food); on the second plot, grew Dutch 
white clover, and it was fed off by sheep which on plot 1 received 
also cotton cake, and on plot 2 maize-meal ; the sheep on plot 1 in- 
creased in weight the most rapidly of all the flock, and this greater 
increase is due to the cake. The clover on 3 was of least value, the 
action of the saltpetre showing itself by diminishing the value of 
the succeeding season. The wheat was lowest on plot 3, but the 
straw was highest; but the barley was highest of plot 2, which had 
received only farmyard manure made with maize-meal. E. W. P. 


Growth of Breadstuffs in Various Latitudes. (Bied. Centr., 
1884, 626—628.)—In Europe, barley (and potatoes) can be grown as 
far north as 70°, but east and westwards the limit falls southwards. 
In the Faroe Islands (61--63°) but little grain is grown, whilst in 
Greenland and Iceland none at all. In East America the limit is 50°, 
which rises to 57—58° on the western coast, whilst on the east coast 
of Asia it again sinks to 50°, gradually rising to 60° (Obi river), 67° 
Archangel, and finally in Sweden to 70°. In the southern hemi- 
spheres, the regions of limited growth are not ascertained. The 
latitude does not wholly determine the limit, height above the sea 
must also be taken note of. In Sweden, cereals will not grow at a 
height above a few metres, whilst in Switzerland they flourish at a 
height of 625—1250 metres; wheat requires a higher temperature 
than rye or barley, oats require least warmth. There are many dis- 
tricts in the Alps were by reason of the cold no winter corn can be 
sown, yet the summers are hot enough for maize to grow well. In 
the Himalayas, maize is grown at 958 metres, wheat at 3125 metres, 
barley, oats, and rye at 3750 metres, and in Thibet wheat ripens at 
5625 metres. The change in the temperature is remarkable. Pro- 
ceeding eastwards, wheat again becomes more nitrogenous, which fact 
is accounted for by the harder winters, the hotter summers, and the 
smaller amount of rain than is experienced in Europe. The following 
figures represent the percentages of nitrogen in several samples of 
wheat :— 

Scotch, 2°01; North of France, 2°08; Lille, 2°18; Chemnitz, 2°42; 
Bavarian, 2°20; Eldena, 2°18; Moravian, 2°36; Polish, 2°68; Odessa, 
3°12; Tayanzog, 2°54; Rjasan, 2°47; Samara, 3°47; European Russia, 
3°58; Wilna, 1°95; Central Provinces, 3°57 ; South-eastern Provinces, 
3°72; Siberia, 2°65; Tobolsk, 2°74. The nitrogen in rye and barley 
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also varies: Scotch rye, 0°90; German, 2°12; Scotch barley, 1°42; 
Bavarian, 1°72. E. W. P. 


Cultivation of two Varieties of Sorghum, and Preparation of 
Sugar therefrom. By V. Pruet and another (Bied. Centr., 1884, 
628—630).—Holcus sorghum and H. saccharatum were sown thin and 
on the flat; the method of cultivation is the same as for maize, and after 
autumn cutting it throws up a good feed for sheep. As regards the 
value of this crop as a source of sugar, it has been found that at the 
period when the seed ripens there is 15 per cent. of saccharose present ; 
before that time the quantity is only 1—3 per cent. That the yield 
of sugar may be as high as possible, the rows should be 4 feet apart, 
the seeds (six together) one inch deep, and each plant left at 4 to 6 
inches apart from its neighbour. The rows should run north and 
south, and the land be kept well hoed until the plants are 3 to 4 feet 
high. E. W. P. 


Cultivation of Sorghum in France. By N. Minanaorn (Bied. 
Centr., 1884, 634.).—The cultivation of sorghum is less costly than that 
of beet, and the yield of molasses is less. By the use of Champonnois’ 
apparatus, good brandy can be prepared, and the residue makes good 
fodder, but the brandy must be thoroughly rectified, which can be 
accomplished without difficulty. EK. W. P. 


Drying of Diffusion Cuttings. By M. Mircker and others 
(Bied. Centr., 1884, 630—632).—Hellriegel states that it is advisable to 
dry these cuttings thoroughly ata high temperature, after which they 
absorb but a relatively small amount of moisture, and keep better. 
Marcker thinks that the digestibleness is impaired by the high heating ; 
he also recommends 3 percent. of lime to be added, and then pressure 
applied before drying; this prevents swelling, and renders the 
pressing more easy of accomplishment. Cunze and Stammer consider 
that this addition renders the fodder unpalatable; moreover, this 
4 per cent. is equivalent to 10 per cent. of calcium carbonate when the 
sections are dry. Miarcker, on the other hand, says cattle eat the 
fodder with vigour, and that the lime only amounts to 4°4 per cent., 
as part is removed by pressing—of the remainder 1°] per cent. only 
is as carbonate, the rest being present as organic salt; also clover-hay 
frequently contains 3—4 per cent. of lime. Mircker gives the loss 
of organic matter occasioned by his process as 5°32 per cent. 

E. W. P. 

Tobacco Culture. (Bied. Centr., 1884, 552.)—This paper contains 
notes relative to the growth of tobacco in Gnadenthal, Switzerland. 
Three descriptions are cultivated—Virginia, Maryland, and Cuban. 
It is found that a soil rich in humus gives good results; heavy soils 
yield greater weight, but inferior quality; newly broken, warm soil 
produces fine, nicely perfumed leaves. As the roots do not penetrate 
the soil deeply, the condition of the subsoil is not of much importance. 
The best manure to use is well rotted, easily assimilable, strong cow- 
dung; fresh horse and cow-dung make the tobacco sharp, heavy, and 
biting. Irrigation with liquid manure is also advised. 5 a ee 
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Influence of the Weather on Crops. By C. Ferrari (Bied. 
Oentr., 1884, 589).—Regarding wheat, rye, and barley, the crop is 
less the more cloudy are the months March to June, the greater 
the number of wet days during spring, and the lower the temperature 
of April to June. From data collected in the valley of the Po, the 
crop on irrigated rice fields is higher when the skies in July and 
August are unclouded; maize yields best when the summer is 
showery. During 1880, and by reason of the cold winter of 1879—80, 
the crop of grapes was reduced 75 per cent. when the mean winter 
temperature was —40°, and the reduction is 50 per cent. when the 
mean temperature is — 2°. E. W. P. 


Dependence of Cultivation on the Depth of the Soil. By 
Heinricn (Bied. Centr., 1884, 591—593).—Vegetation is largely 
dependent on the state of concentration of the plant-food in the soil ; 
the fertility of the soil is not at all measured by the total quantity of 
nourishment present, for a deep soil may contain the same absolute 
quantity of plant-food as a shallow one, but there the concentration 
is much lower. Consequently, if there is a want of manure, the soil 
must be cultivated shallow, so as to keep up the concentration, 
and deep cultivation without a corresponding increase in manure is 
prejudicial to the yield; deep cultivation, however, ensures the 
welfare and certainty of the crop during hard weather, but at the 
expense of the yield. E. W. P. 


Influence of Physical and Chemical Properties of the Soil 
on Evaporation. By C. Eser (Bied. Centr., 1884, 505—519).— 
Although the amount of moisture in the soil depends greatly on 
meteorological conditions, yet its physical and chemical state exercises 
much influence, and as this is capable of arbitrary alteration, it is a 
matter of much practical importance. The author has therefore made 
an exhaustive series of experiments with soils of various composition, 
details of which accompany the paper. The general conclusions at 
which he arrives are as follows :— 

The amount of evaporation of a soil depends principally on the 
amount of water contained when thoroughly wet. All soils appear to 
yield aqueous vapour at the same rate. Evaporation proceeds so long 
as the upper layer of soil continues moist, the loss be:ng repaired by 
capillary attraction from the subjacent layers. When capillary attrac- 
tion ceases to act, the upper layer dries, and evaporation ceases. 
This drying diminishes the effects of the ordinary agents of evapora- 
tion, wind, &c., and if the upper layer be broken up mechanically it 
interposes a still deeper shield between the moist subsoil and the 
drying influences of the atmosphere; the same effect is produced by 
a top dressing, or covering of the soil. The physical state of the 
surface is also of great importance, the evaporation from a lumpy 
coarse surface being considerably greater than from a smooth and well- 
tilled one, but a too finely powdered soil yields water more readily 
than that which is in a moderately granular state. Under natural 
conditions, soil containing humus dries quickest, sand slowest, and 
clay stands intermediate. The amount of evaporation is greater 
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in proportion as the surface soil is dark in colour; when there is 
subsoil-water, the amount of evaporation depends on the thickness and 
density of the intermediate layers of earth. The position of the ground 
also affects the question, land exposed to the south losing most. The 
angle at which ground rises from the level is also important, the 
loss of moisture being nearly in proportion to the inclination. 


J. F. 


Influence of the Soil and its Cultivation on the Tempera- 
ture of and Moisture in the Air. (Part I.) By E. Wo.tny 
(Bied. Centr., 1884, 582—588).—Employing thermometers, the bulbs 
of which were protected from direct radiation by conical paper shades, 
suspended at different heights over various classes of soils, the author 
found that the air over quartz sand was the warmest, followed by dark 
yellow clay, then chalky sand, and lastly peat ; but that the surface of 
the peat was the warmest, then the quartz sand, clay, and chalky sand. 
The probable cause for the higher temperature of the peat, whilst the 
air above it is cooler, is the amount of moisture which it retains, but 
which, when evaporated, removes much heat. On the other hand, 
the light-coloured quartz sand reflects much heat; consequently the 
heat absorbed and employed to evaporate the water is at a minimum, 
and the heating of the air is the most intense. Chalky sand being 
light-coloured reflects much heat, but much water is also retained ; 
therefore much heat is retained, and the air temperature falls close to 
that of the air over the peat. Generalising, we have—soils which are 
light-coloured and dry communicate most heat to the air, which 
is reduced when the soil is moist; the minimum of the air tempera- 
ture is reached when the soil is dark-coloured, and the heat rendered 
latent by water. Another set of experiments was made on bare soil, 
and on soil carrying clover, the heights of the thermometer above the 
surface being 58 cm., 90 cm., and 200 cm., and the results were :— 
(1) that the air over a field bearing a crop is cooler than it would be 
were there nothing growing; (2) the variation of temperatures under 
the first conditions is less than under the second. The first result 
is brought about by the fact that so much heat is absorbed for the 
evaporation of the water by the leaves, and direct insolation of the 
soil is prevented ; moreover the absorptive capacity for heat exerted by 
plants is much higher than that of the stones on the surface. When 
the plants were moistened, the temperature fell below that of the air 
above the same class of plant which was kept dry. 

To observe the influence of orientation, a pyramid of earth (4 square 
metres) was constructed, the four faces of which were directed respec- 
tively to the four cardinal points, at an angle of 30° tothe horizon. As 
was tu be expected, the air over the southern side was the warmest, 
over the northern side the coldest, whilst the western was warmer 
than the eastern in the evening, and vice versd. E. W. P. 


Result of Removing Débris from the Surface of Sandy Soil. 
By E. Ramann (Bied. Centr., 1884, 594—596).—The soil under obser- 
vation was sandy, and was covered with the dead needles of pine trees 
growing on it. A plot from which these needles were regularly 
removed by a rake was compared with another kept in its natural 
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state. The second plot was covered with moss and coarse grass, 
these had been removed from the experimental plot; as regards the 
moisture present in both plots, it was only in May that the unraked 
plot was the moister, whilst during June to September the raked plot 
contained most water down to a depth of 80 cm.; this is because, as 
the year proceeds, the surface becomes more thickly covered by the 
leaves which, together with the moss, prevent the penetration of the 
rain. By keeping the surface of this class of soil bare a considerable 
loss of mineral matter occurs, by reason of the rain falling on the bare 
surface, and carrying with it much soluble matter into the lower strata ; 
whilst at the same time decomposition of the silicates proceeds more 
rapidly than in the covered soil, because of the greater variation of 
heat and cold. This statement is in opposition to that of other 
observers on the same subject, but in support of his theory the author 
states that there is 4°6 per cent. of insoluble mineraisin the undisturbed 
soil, whilst in the raked soil there is 3°6 per cent. ; also there is a greater 
loss of sulphuric acid and potassium. Moreover, as he finds that there 
is more nitrogen removed in the rubbish than is accounted for by the 
loss experienced by the soil, he considers that this class of soil can 
absorb nitrogen from the air; the quantity of total solids remeved 
from the surface is much less than what is lost by solution in the 
water passing through. mm W. F, 


Fine and Coarse-grained Superphosphates. By F. Farsky 
(Bied. Centr., 1884, 601—604)—In his earlier communications 
(Abstr., 1882, 90, 550, 653), Farsky found that sometimes fine-grained, 
at others coarse-grained superphosphates were most satisfactory. In 
these experiments, he has attempted to decide the question by experi- 
ments made under glass, giving in addition to the superphosphate, 
sodium nitrate, and watering the plants (buckwheat) once and four 
times a day ; the result thus obtained was in favour of the fine super- 
phosphate and the more frequent watering. In another series, the 
sodium nitrate was replaced by ammonium sulphate, and the water was 
given (1) in four equal quantities during the day; (2) one half in the 
morning, the other half in the afternoon; (3) one quarter morning and 
three quarters in the evening ; (4) the same quantity as in the previous 
experiment, but given after the soil was much dried. It was found that 
the regular watering was best on plots manured with the finely divided 
superphosphate, whilst the irregular watering was more adapted for the 
coarse-grained manure. On the whole, the finely divided superphos- 
phate is to be recommended for agricultural purposes. E. W. P. 


Action of Soluble and Insoluble Phosphates. By A. VoreLcKer 
(Bied. Centr., 1884, 599; Jour. Roy. Agri. Soc., 39, 357).—This is 
the report of the action of the above manures on the experimental 
plots at Woburn, during 1880-81-82-83, i.e., during a whole rotation 
under the four-course system. The report in 1880-81 has already been 
referred to in a previous volume, and as the clover in 1882 failed, we 
have only to remark the results obtained in 1883, when the crop was 
oats. The best yield was obtained on that plot previously manured 
with Redonda phosphate, which gave the worst results in 1881; dis- 
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solved and raw bone-meal is advantageous, and the plots produced 
more than the unmanured plot; the lime plot ranks high, in all pro- 
bability because of the paucity of lime inthe soil (1 per cent.). 

E. W. 


Superphosphatic Gypsum as an Absorbent of Ammonia. 
By E. Herpen (Bied. Centr., 1884, 606).—Coprolites from Helmstadt 
and Goslar were treated with sulphuric acid; the resulting soluble 
phosphate pressed out, and the residue again treated with acid; the 
residue now consisted of calcium sulphate, with 4—5 per cent. soluble, 
and 1—2 insoluble phosphate. Compared with other ammonium 
absorbents as to its action on farmyard manure containing 0°2 per 


cent. of ammoniacal nitrogen, it was found to be vastly superior. 
E. W. P. 


Employment of Potash Manures in Brittany. By G. 
LecHartTIER (Compt. rend., 99, 658—661).—The crops grown on the 
reclaimed soils of Brittany after the application of phosphatic manure, 
rapidly use up the reserve stores of potassium compounds in the soil, 
and although the granitic rocks from which the soils have been formed 
contain a notable proportion of potassium, the latter can only be 
brought into an assimilable form by continual tillage and exposure to 
the atmosphere. It therefore becomes necessary to employ manures 
rich in potassium compounds, and the use of such manures is attended 
with highly beneficial results, especially if they also contain phosphates 
and nitrogen. C. H. B. 


Potash Manures for Potatoes. By Mircxer (Bied. Centr., 1884, 
607—609).—With the exception of potassium sulphate on good loam, 
which raised the percentage of starch 3°5 per cent., all other potash 
manures depressed it 1-5 percent. ; nor wasa good result obtained with 
these manures (kainite, kieserite, &c.) as regards total yield. This 
statement, however, only applies to spring manuring, for potassium 
salts, especially on light soils, are necessary for potatoes, but they must 
be applied at some other period than the spring. The effect of potas- 
sium salts on the nitrogen is remarkable ; they raise the total nitrogen, 
but the percentage of albuminoid nitrogen is lowered, the amido- 
nitrogen being correspondingly raised, pointing to the conclusion that 
the manured tubers were less ripe than the unmanured, but whether 
this retardation of ripeness was occasioned by the potassium, by the 
chlorine, or by the magnesia present, is not as yet —" 

W. P. 


Sulphuric Acid as Manure. By F. Farsxy (Bied. Centr., 1884, 
642).—A plot manured with a compost to which sulphuric acid had 
been added, was less productive than another but unmanured plot. 
This result was probably due to free acid in the compost, as shown 
by analysis. E. W. P. 
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Analytical Chemistry. 


amounts of carbon bisulphide, can readily be prepared. 


Estimation of Minute Quantities of Silver. 


when 10 grams of substance are taken. 


quantities of iron :— 


Preparation of Standard Solutions of Carbon Bisulphide. 
By A. Livacne (Compt. rend., 99, 697—698).—When carbon bisul- 
phide is agitated for a short time with a solution of soap in which 
petroleum has been incorporated by the method previously described 
(Compt. rend., 9'7, 249), the bisulphide will dissolve to the extent 
of 200 grams per litre, although only 150 grams of soap are present, 
and this solution can be diluted to any extent without precipitating 
the bisulphide, Resin soaps and various intermediate solvents, such 
as petroleum, essence of terebenthene, &c., can also be employed, 
and in this way solutions of different composition, containing definite 


By C. F. Four 
(Chem. News, 50, 114—115).—For the determination of very small 
quantities of silver, the author proceeds as follows :—10 gramsg of sub- 
stance mixed in the crucible with 20 grams of a mixture of equal 
parts of flour and potash, are fused with 30 grams of proof lead and 
salt in a muffle at a bright red heat for about three hours. 
regulus is scorified once, then cupelled ; when it is the size of a poppy 
seed, it is removed to a fresh cupel for completion, and is finally 
finished before the blowpipe. The silver bead, which should be per- 
fectly bright and white, is carefully removed, wiped with blotting- 
paper, and its diameter measured on a scale, which consists of two 
converging lines, graduated so as to show the amount of silver ; the 
bead is moved along until it touches both lines, and the reading is 
taken two or three times, with the aid of a lens. By this method a 
bead may be measured which represents 0°00005 per cent. of silver, 


Estimation of Manganese in Cast Iron or Spiegeleisen. By 
C. L. Buoxam (Chem. News, 50, 112—113).—The following process is 
recommended for the determination of manganese in presence of large 


The metal is dissolved in hydrochloric acid, and after the removal 
of carbon and silica in the usual way, the solution is heated with a 
few crystals of potassium chlorate, diluted, nearly neutralised with 
ammonia, the iron converted into acetate by means of ammonia mixed 
with excess of acetic acid, and excess of sodium phosphate is then 
added. The precipitated iron phosphate is separated, redissolved, re- 
precipitated, &c. The combined filtrates from these two precipitations 
are mixed with excess of ammonia and boiled (or, better, kept near the 
boiling point for one hour, and left standing over night). Manganese 
ammonium phosphate is precipitated, filtered off, washed, ignited, arid 
weighed as pyrophosphate, Mn,P,0;. Good results are quoted, and 
compare favourably with some obtained by the bromine method. 
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Volumetric Estimation of Manganese ; Influence of Organic 
Matter and Iron. By J. B. Macxinrosu (Chem. News, 50, 75).— 
In reply to a previous communication (Abstr., 1884, 220) of the author, 
it was suggested (ibid., 499) that the conditions under which he 
worked were not the same as are encountered in the analysis of 
spiegeleisen, and on this basis the author’s views were contested. In 
repudiation of this the author has now made seven experiments with 
spiegeleisen, using the method described in his previous paper (oc. cit.), 
and 0'5 gram for each experiment: in the 1st and 2nd, it was dissolved 
in hydrochloric acid ; in the 3rd, 25 e.c. of standard potassium perman- 
ganate was added ; in the 4th, 35 c.c. permanganate and a considerable 
quantity of a mixture of various kinds of organic matter, which were 
added to the manganese solution after the hydrochloric acid was 
replaced by nitric acid, the heating being then continued until the 
organic matter had disappeared ; in the 5th, the spiegeleisen was dis- 
solved in nitric acid, the 6th was the same as the Sth, with the addi- 
tion of organic matter, and in the 7th hydrochloric acid was the 
solvent, 35 c.c. of permanganate heing added without first evaporating 
off the hydrochloric acid. From the results of these experiments, it is 
evident that neither the iron nor the carbonaceous matter of the 
spiegeleisen, nor the extraneous organic matter, have any practical 
effect on the result ; but that hydrochloric acid has the effect of lower- 
ing the results, presumably from its action on the manganic oxide; 
hence it is important that the potassium chlorate employed should be 
free from chloride. 


Oxidising power of 


Expt.| c.c. K,Mn,O3. | Other substances present. precipitate, in terms of 
c.c. permanganate. 


1 — _— 13°15 

2 —_— ° _ 13°15 

3 25 — 23 05 

+ 35 Organic matter .,...++- 26 ‘90 

5 _ 13°15 

6 25 Organic matter ........ 23°10 

7 35 Hydrochloric acid ...... 26°55 

Oxidising power 
of precipitate less Mn in Percentage of 
Expt. spiegel taken, in terms Theory for MnO). theory. 
of c.c. permanganate. 
cc. 

1 on pa = 

2 om _ ome 

3 9°90 10°0 99-0 

4 13°75 140 98 -2 

5 — — _ 

6 9°95 10°0 99°5 

7 13°40 14°0 95 °7 
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The results were as in Table, p. 85, 0°5 gram of spiegeleisen being 
taken in each case. D. A. L. 


Separation of Arsenic from Antimony and Tin. By F. 
Hurscumipt (Ber., 17, 2245—2248)—When experimenting with 
Bunsen’s and with E. Fischer's (Abstr., 1881, 191) methods, the author 
found that when the arsenic was present in the pentad state, it was 
very difficult to drive it all over by distillation with hydrochloric acid. 
He finds, however, that the following modification of this method 
yields very accurate results. 

The solution containing arsenic is made up to about 250 c.c. by the 
addition of concentrated hydrochloric acid. This liquid is then 
saturated with hydrochloric acid and distilled, a rapid current of 
hydrochloric acid being passed through the solution during the whole 
of the distillation. Almost every trace of arsenic passes over in the 
first 50 c.c. of distillate, but for perfect safety the author advises the 
collection of about 100 c.c. of distillate. The results are equally good 
with arsenic as with arsenious salts. The very volatile arsenious 
chloride formed should be condensed by passing into a Woulff bottle 
containing potash. No trace of tin or antimony is volatilised. The 
author gives numerous test estimations of arsenic, both alone and in 
the presence of antimony and tin, the results being very close and 
concordant. The arsenic found was almost always within 0°3 per 
cent. of that employed, when from 0°07 to 0°15 gram arsenic was 
used. L. T. T. 


Examination of Water. By R. Ancus Smita (Second Report 
(1883) to the Local Government Board as Inspector under the Rivers 
Pollution Prevention Act).—This posthumous report consistsJof an 
inquiry into certain characteristics of potable and other waters, and 
especially of new methods proposed by the author for examining the 
organic substances found in them which are of such a character as 
may be supposed to affect health. The first, which promised to be 
the most important, indicates a method for measuring the amount of 
organic activity, or animal or vegetable vitality, amongst the microbes 
(at least of a certain class) which exist in the waters. The second 
part of the report continues the proof, formerly given in the author’s 
first report (1882), of the natural purification of rivers, now, in his 
opinion, beyond dispute, as it can be shown in the laboratory. The 
third part is an account of a method for examining water by means of 
Koch’s gelatin process. This part the author considered to be only 
partly worked out, but its general character, he says, may be seen, 
and the novelty of photographic proofs is a valuable addition to 
ordinary chemical analysis. 

Part I. The Hydrogen Process.—This process depends on the fact 
that most natural waters when treated with sugar and allowed 
to stand, after a certain time give off hydrogen gas. The for- 
mation of hydrogen during the decomposition of sugar by vibrios 
has already been observed, and also its formation in very small 
quantities from organic matter in some decompositions. The author, 
however, was unaware that Heinsch, who first used sugar as a 
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test for water, observed that hydrogen gas was liberated, and he 
therefore has brought forward the action of sugar on the organic 
matter in water, as a method for measuring the amount of organic 
life existing in the water, by means which may be considered as 
purely chemical. The following is a description of the process. 

Tubes 7} inches long, # inch diameter, and holding 50 c.c., were 
filled with the water to be examined, and 1 per cent. of grape-sugar 
was added. These tubes were then inverted, sealed at the bottom 
with mercury, and allowed to stand for some weeks. If the purest 
distilled water be used no gas is evolved, nor is gas evolved if the 
natural water be first boiled. From most of the waters experimented 
with, gases commenced to collect in five days, and for purposes of 
comparison, the gases were collected and analysed after 21 days in 
the whole series of results given in this report. The total amount of 
gas obtained in that time varied from 0 c.c. to 14c.c. The amount of 
gas remaining dissolved in the water after the evolution in the cold 
was not considered, but it was the author’s intention to have included 
this in his investigations. The presence of carbonic anhydride was 
proved by absorption with caustic potash, the absence of oxygen by 
pyrogallol, and the presence of hydrogen by adding oxygen and 
exploding the mixture. The residue was found to be nitrogen. The 
presence of carbonic anhydride was to be expected, the author before 
analysis having presumed that all the gas evolved was carbonic anhy- 
dride. Nitrogen had come partly from the nitrogenous compounds 
decomposed, and partly from nitrogen in solution, and it also was the 
author’s intention to have investigated this decomposition. The 


question considered in this report is the production of hydrogen, and 
as neither carbonic anhydride nor nitrogen has ever appeared in such 
eases without hydrogen, the author considers that gas to be the 
characteristic of the decomposition. 

The results of the analysis of the gases evolved from a large number 
of waters collected from various parts of the country are given in full. 
They are grouped in 21 tables, of which the following are examples :— 


TaBLe 11.—London Waters; received May 8, 1883. Sugar alone added. 


c.c. of | c.c. of c.0. of Percentage composition of 


c.c of gas 
evolved 
from 
50 c.c. of 
water. 


hydrogen 
evolved 
from 
50 c.c. of 
water. 


nitrogen 
evolved 
from 
50 c.c. of 
water. 


carbonic 
anhydride 
evolved 
from 
50 c.c. of 
water. 


gases. 


Nitrogen. 


Carbonic 
anhydride. 


13°16 
24°44 
24°90 
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Taste 12.—London Waters; received May 8, 1883. Sugar and 
Sodium Phosphate added. 


c.c. of 
hydrogen 
evolved 
from 
50 c.c. of 
water. 


nitrogen 


50 c.c. of 


c.c. of 


evolved 
from 


water. 


carbonic 
anhydride 


50 ec.c. of 


c.c. of 


evolved 


Percentage composition of 
gases. 


from 


water. 


Carbonic 


Nitrogen. | snhydride. 


1°56 


24°81 
20°31 
24°21 


14°85 
14°89 
18°14 


Taste 13.—London Waters; received May 8, 1883. 


The waters were previously softened by Clarke’s process, then sugar 
and sodium phosphate were added. 


65°21 
64°72 
56°24 


24°84 
25°28 
23°74 


TaBLe 14.—London Waters; received May 8, 1883. 


The waters were allowed to stand for 48 hours, and to the deposit 
sugar and sodium phosphate were added. 


10°37 
8°24 
6°78 


13°45 
14°12 
11°21 


22 °34 
25°68 
23 *86 


64°21 
60 -20 
64 93 


TaBLe 15.— Waters from Lancashire and its Borders; collected 
Oct. 5, 1883. Sugar alone added. 
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The names of the London water companies to which the letters A, B, and C refer 
are omitted in the report. The letters in Table 15refer to the following samples :— 


Fountain below Hadfield, Woodhead. 

. Paradise Well, village of Tintwhistle. 

1st Reservoir, Tintwhistle. 

2nd Reservoir. 

Scum from 2nd Reservoir. 

Stream, mountain side, between Tintwhistle and Woodhead. 
Mountain stream. 

Mountain stream, near Crowden Station. 

3rd Reservoir. 

Mountain stream, near Woodhead. 

Mountain stream, 1 mile from Woodhead Station. 
. 5th Reservoir. 


HRs EI tO bt 


The following table gives the average amount of hydrogen from all 
the waters examined, and the number of samples in each table :— 


Average 
amount of 
hydrogen 

evolved in c.c. 
from 50 e.c. 
water. 


Derbyshire waters (Buxton and neighbourhood), 
April 19th, 1883— 

Sugar alone added to the waters ......sse.se0s 

Sugar and sodium phosphate added............ 


Flintshire waters (Mostyn, Holywell, St. Asaph)— 
Sugar alone added to the waters ......++ese08: 
Sugar and sodium phosphate added...........- 


London waters; received Feb. 13th, 1883—- 
Sugar alone added to the waters ° 
Sugar and sodium phosphate added...........- 


London waters; received April 12th, 1883— 

Sugar alone added to the waters ..... ecccccces 

Sugar and sodium phosphate added. . oe 

The waters were allowed to stand for 48 hours: 
then the clear water was syphoned off, and 
sugar added to the clear water . 

The waters were allowed to stand for 48 hours: 
then the clear water was syphoned off, and 
sugar added to the deposit.......esseeee sees 


London waters; received May 8th, 1883— 
Table 11 (see page oa cecccece cocccess 
Table 13 — ere hbk’ Melee 
Table 13 99 «RD hn ch ce cccececs ve cece ce 
EEE” «4, GE bbasnadensannneséires 

Lancashire waters; collected October, 1883— 
Table 15 ..cccccececes 


Sewage rivers: Irk, Irwell, Medlock, and oa 
waters— 


With sugar added ..sccecscecerecccesccecece 
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Average 
amount of 
hydrogen 

evolved in c.c. 
from 50 e.c. 
water. 


Salford sewage water— 
With sugar added ....ccccccccscsccccccccecs 


Scum from reservoir at Woodhead ..........e0-0> 


Mud from a stream at Buxton— 
Sugar alone added .....0 csesecesscececscers 
Sugar and sodium phosphate added............ 


The author considered his results—when it is remembered that they 
are first experiments of a very delicate nature—as fairly uniform, 
although in certain instances unexpected results were obtained. From 
the analyses it is found that the higher waters in Derbyshire give 
out less hydrogen than the lower waters where sewage enters the 
brooks, and also give out less gas than the lower waters of the 
drainage of the Thames Valley, or any other place. The waters of 
Longdendale and neighbourhood, which form the supply of Man- 
chester, as a rule are very free from hydrogen, and in some trials of 
Manchester water no hydrogen was obtained, showing the great 
purity at times of the water so far as this test is capable of illus- 
trating it. 

A series of experiments was also made to test the effect of bacteria 
on the evolution of hydrogen, and to find if they were the actual cause 
of the evolution. The microbes used were obtained from the surface 
of gelatin which had been dissolved in water containing more or less 
sewage, and allowed to stand fora time. The liquid portion at the 
surface contained countless numbers of bacteria, and in each case a 
small drop was all that was required. The results showed (for fuil 
particulars the original paper must be consulted) that Medlock water 
which contains sewage and chemicals, gave out its hydrogen much 
more quickly when bacteria were added: that the addition of bac- 
teria to distilled water produces results such as are found in less pure 
water; that Manchester water when boiled and thus rendered 
incapable of producing gas from sugar, gave out hydrogen when bac- 
teria were added ; and that by adding more sugar and bacteria toa 
water which had given out a great deal of hydrogen, gases con- 
sisting of hydrogen and carbonic anhydride, with little or no nitrogen, 
were again evolved. 

The author, in discussing the value of this method, considered that 
in many natural waters sugar is made to ferment and give out 
hydrogen gas, and that the amount of this gas, which in some is very 
small, increases in proportion to the impurity in the water. That 
the kind of microbes is such, that if present in large numbers 
they render the water impure to the senses, and that decompo- 
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sition is caused by organisms in this way is shown by the absence of 
hydrogen on treating boiled water by sugar. 

That this method of estimation deals with bodies of an offensive 
character we have the fact of their increase from the purest water of 
the mountain to the worst sewage. As far as the hydrogen is con- 
cerned, there seems to be a regular gradation. According to Pasteur, 
it appears that microzymes may be various in activity without changing 
their appearance, that they may be attenuated to any extent, and that 
their power may be virulent to any extent. To say that a certain 
class of microbes is present is not to have a very definite idea, the 
importance lies in the activity. The author could not say whether 
this method is a real measurement of the amount of organic life, or 
only a measurement of the vitality of certain organisms, but if 
microbes when very active decompose sugar and produce hydrogen in 
greater abundance than when inactive, then the hydrogen becomes the 
measure of their power. 

The author has further discussed and speculated as to the value of 
this method at great length, but finally says that whether it measures 
the activity, quantity, or other characteristics of the organisms in the 
water, is a matter yet to be decided. 

Part II. The Elimination of Nitrogen during Putrefaction of Water. 
—This is a continuation of the author’s work published in his first 
report on water (1882). From the first report he quotes largely, and 
has shown (1) that bodies containing protein compounds when in 
abundance of water and in common air may be oxidised and form nitric 
acid; (2) that the same organic bodies in a state of decomposition, 
and in water, may be oxidised at the expense of the nitrates, and give 
off nitrogen. In the first case, a certain quantity of sewage is in the 
water, but is overpowered by the air, in the second the sewage is in 
excess, and overpowers the nitrates. He has shown also that the 
purification of sewer river water is effected in nature first by putre- 
faction, and secondly by thorough oxidation. He gives some further 
results which show the escape of free nitrogen from sewer river water 
when treated with potassium nitrate. 

(1.) 1150 e.c. of Medlock water when treated with 1 gram of nitre 
gave off 103°3 c.c. nitrogen in 39 days (1 gram potassium nitrate 
contains 110°2 c.c. nitrogen). 

(2.) Bridgewater Canal water and Manchester water, when treated 
with potassium nitrate, gave off no nitrogen after 46 days’ observation. 

(3.) Salford sewage water when treated with 0°] per cent. of nitre 
gave off the whole of the nitrogen contained in the potassium nitrate, 
in 22 to 28 days; in some cases a little more was given off afterwards. 

The remainder of this part contains Lauth’s results (Compt. rend., 
84, 417) on the same subject. 

Part III. The Gelatin Process.—The use of gelatin as an indicator 
of the amount of vital matter in water was suggested by Koch’s 
work. The chief advantage in the method is that the gelatin prevents 
the water from moving, and that every point which has vitality in it 
is able to assert itself, the number existing in the water being seen at 
a glance. The following is the method employed by the author :— 

A solution containing 5 per cent. of solid thin leaf gelatin was 
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heated to 100°, clarified with fresh albumin, and filtered. This solu- 
tion melts at about 27°. 25 c.c. of this solution, at a little over 27°, 
were mixed with 25 c.c. water in a test-tube, about 8 inches long and 
1 inch diameter, closed with a stopper of cotton-wool, and kept for a 
few minutes at 27°. Along with the waters to be tested, distilled 
water and Manchester water were thus treated for the sake of com- 
parison. The rest of the process consists in observing day by day 
the changes in the gelatin. The number of spheres or centres of 
microbes is one measure, the depth to which the surface becomes 
liquid is a second, and the number of days before putrescence sets in 
is a third. Im the case of most waters, the gelatin is completely 
decomposed in about 7 days, but much depends on the temperature, 
and in the case of pure distilled water it may keep for a much longer 
time; a photograph of a gelatin solution with distilled water is shown 
which at the end of 15 days is still quite undecomposed. 

The results seem to show that in sewer waters, and in very impure 
waters, the gelatin is rendered liquid at the surface, and this fluidity 
increases until the whole becomes liquid. The liquid is alive with bac- 
teria. Inthe case of potable waters, such as the Manchester water, the 
whole tube becomes in two or three days filled with perfectly formed 
transparent spheres at the bottom of which is a little white line. 
These are found to be liquid and to contain a great mass of active 
and inactive bacteria. Also a number of minute white specks appear 
which seem to indicate the number of points of vitality; they are 
also filled with bacteria, but of a different kind, as they do not form 
liquid spheres around them. In some cases, gases are evolved, and 
form globules or discs in the gelatin. The effects, or rate of effects, 
depends mach on the temperature, and, without comparison with 
known waters, conclusions should not be drawn. 

Of all the forms of change, that which seems to be connected 
with the most offensive water, is the liquefying of the surface. The 
other changes are more or less objectionable, according to the number 
of points of activity which the author considers are measures of 
impurity. Whether these germs are to be supposed as productive of 
disease, or productive of it by their multiplication, the author was 
unable to say, but in those cases where they are most numerous, the 
water is not so good to the senses, and therefore the method is clearly 
an independent measure of excellence. 

The hydrogen method agreed well with the results obtained with 
gelatin, but the gelatin sometimes showed minute impurities when 
hydrogen did not appear. Whether the microbes which transform 
gelatin also produce hydrogen, the author was unable to decide, but as 
the results correspond very fairly, the probability is in favour of the 
affirmative. 

The author had prepared photographs of 125 samples of water 
treated with gelatin (in some cases with sugar, or sodium phosphate, 
or both, in addition), and has minutely described many of them. 
Unfortunately the whole of the photographs could not be included in 
the report, but those selected by the author are very good examples of 
the appearance of the gelatin after 3, 5, or 7 days. A few of them 
are comparable. The photographs of a series of London waters with 
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gelatin may be compared with those of a series of Derbyshire and 
Flintshire waters—the London waters seem to be inferior to the others. 
Manchester water was always found superior by this test to London 
water. For the description of the changes, the original paper and the 
photographs themselves must be referred to. The following is a 
description of a few :— 

October, 1883.—Distilled water: No alteration during 8 days’ 
observation. 

Manchester water (from laboratory tap): After 3 days, innumerable 
small spheres appeared. After 4 days, these spheres had increased 
in size, the surface of the gelatin remaining firm. After 5 days, a 
deposit had formed at the bottom of the spheres, and transformation 
of the gelatin was taking place very rapidly. 

Samples of water taken from the reservoirs for the supply of 
Manchester, between Woodhead and Hatfield, gave similar results to 
the Manchester tap water. Samples of water, taken from the moun- 
tain sides at Woodhead, developed a large number of “ points” after 
3 days. After 4 days, discs of gas appeared, but spheres were absent. 
“Dots” or small “specks” were observed, but they did not increase 
in size. 

Scum taken from one of the reservoirs showed after three days 
innumerable dots dispersed throughout the gelatin, and a large number 
of discs of gas also appeared. The gelatin gradually softened, and 
the development of the germs was far more advanced than in any of 
the other specimens of water under examination. 

April 20th, 1883.—Distilled water: No alteration after 15 days’ 
observation. 

Manchester water: On the second day a number of minnte spheres 
appeared, which had enlarged on the third day, the surface of the 
gelatin being unaltered. On the fourth day the spheres had increased 
in size and number, and a deposit was forming at the bottom of the 
spheres. 

Water from below Buxton receiving sewage, although looking 
clear: On the second day, a distinct band of minute spheres appeared 
at the surface of the gelatin. On the third day, the surface of the 
gelatin was quite liquid to a depth of 5 mm., and of a greenish colour. 
On the fourth day, a few discs of gas appeared, the surface of the 
gelatin being liquid to a depth of 7 mm. 

In the same way, London water collected from the various com- 
panies’ supply in February, April, and May, 188%, are described by 
the aid of photographs, and compared with distilled and Manchester 
water. A. B. 


Testing Mineral Oils. By E. Vatenta (Dingl. polyt. J., 253, 
418—421).—Referring to the adulteration of mineral oils with resin 
oils the author, in a previous communication (Abstr., 1884, 1079) 
mentioned that by the aid of glacial acetic acid at a certain tempera- 
ture, it is possible to detect adulterations of mineral oils with resin 
oils with comparative ease. He has continued his researches in this 
direction, and now gives the results of some experiments which he 
has obtained in conjunction with Feigerle. 
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Solubility Values of Different Mineral Oils. Sp. gr. of Glacial 
Acetic Acid at 15° = 1:0562. 


Oil dis- Oil dis- 
solved by | solved by 
Name of Sp. gr. | 100 grams} 10 c.c. 

mineral oil. at 15°. glacial glacial 
acetic acid | acetic acid 
at 50°. at 50°. 


grams. grams. 
Lubricating oil . 5 *7648 0°6089 | Pale yellow, clear, highly 
fruorescent oil, almost 
eolourless. 


Ditto «2.2.0. “ 5°7789 0°6104 
Engine oil (yel- 5 °7333 0°6056 | Dark orange colour, 
low) odourless, highly fluor- 
escent, and clear. 
Machine oil 4°7778 0°5046 | Pale yellow, highly fluor- 
(yellow) escent, and odourless. 
Heavy mineral ‘ 4°2810 0°4522)) | Oils having a pale yel- 
oil (thin) || low to orange-yellow 
Light mineral . 4°7009 0 °4965 colour, fluorescent, 
oil (thin) perfectly neutral, and 
Fatty mineral 2-6729 0°2823)| odourless. 
oil (thick) 
Green oil .... 6 °4988 0°6849 | Blackish - brown non - 
transparent oil, having 
« tarry odour. 
Blue oil...... 6°0170 Dark brownish - red, 
opaque, highly fluor- 
escent, tarry odour. 
Vulcan oil.... 3°3451 Almost black - brown, 
opaque, thin liquid oil, 
tarry odour, highly 
fluorescent. 


For quantitative estimation, the method adopted is as follows :— 
2 c.c. of the oil are treated with 10 c.c. glacial acetic acid, and heated 
for five minutes in a loosely corked test-tube in a water-bath. The 
mixture is then passed through a small filter, and the middle part of 
the filtrate collected. A weighed quantity of this solution is titrated 
with standard alkali and the weight of glacial acetic acid contained 
in the solution calculated. The difference in the weight between the 
solution and the glacial acetic acid gives the amount of oil contained 
in the former. It has been found, however, by experiment that the 
solubility does not increase with the percentage of resin vil contained 
in a mineral oil, hence this method is not suitable for the quantitative 
determination of the amount of resin oil in such mixtures. The sub- 
joined table gives the numbers which were obtained for the solubility 
of different mixtures of oils containing a known amount of resin 
oil. 
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Solubility of Different Mixtures of Yellow Engine Oil and Crude Resin 
Oil at 50°. Sp. gr. at 15°: Glacial Acetic Acid = 1:0562, Mineral 


Oil = 0°9139, and Resin Oil = 1°0023. 


Senet at Oil dissolved | Oil dissolved 
ogee by 100 grams by 10 c.c. 
— = in the glacial acetic | glacial acetic Remarks. 
stares acid. acid. 


Per cent. by vol. grams. grams. 


5°7333 0 *6056 The crude resin oil was obtained 

25 7 °3973 0 °7796 from Wagenmann, of Vienna. 

50 8 3653 0-8816 It had a dark brown colour, 

75 12-5601 1-+3237 tarry odour, high viscosity, 
16 ‘8782 1°7788 and resinified in the air. 


The rotatory power of resin oils may be employed for the recogni- 
tion of the purity of a mineral oil, the latter being optically inactive. 
For this purpose, the author recommends the use of Mitscherlich’s 
polarising apparatus, with the modification that in the case of highly 
coloured oils, they are first subjected to a treatment with potassium 
ferrocyanide and filtered. A further difference between resin and 
mineral oils is their behaviour with iodine. The author adopted the 
method recently described by Hiibl (ibid., 253, 284), and found that 
mineral oils fail to absorb more than 140 mgrms. iodine per gram 
of oil, whilst the iodine number for resin oils ranged between 430 and 


480 mgrms. D. B. 


Determination of the Nature of the Crude Oil in Turkey- 
red Oil. By A. Mitier-Jacoss (Dingl. polyt. J., 253, 473).—On 
rendering a very dilute solution of Turkey-red oil alkaline with 
aqueous ammonia, the mixture should remain perfectly clear on stand- 
ing. The formation of a precipitate indicates the presence of solid 
fats or their corresponding natural glycerol ethers (palmitin and 
stearin), and shows that for the manufacture of the Turkey-red oil 
either impure castor oil or other crude oils, such as rape oil, sesamé 
oil, train oil, cotton-seed oil, olive oil, or mixtures of both were used. 
The separation takes place only in very weak solutions, in which the 
solvent action of sodium sulpholeate fails to prevent the precipitation 
of the solid fats. 

To recognise the purity of Turkey-red oil, Beusemann recommends 
the determination of the melting point of the fatty acids separated 
therefrom. On decomposing Turkey-red oil by boiling it with dilute 
acids, and determining the melting point of the resulting mass, which 
consists of unaltered oi] and liquid and solid acids, it is possible also to 
judge of the nature of the crude oil employed in the manufacture. 
Finally, the behaviour of the separated mass with alcohol affords 
valuable indications of the purity of Turkey-red oil; that from the 
pure oil, obtained from castor oil, forming a clear solution, whilst the 
mass separated from other crude oils gives a turbid solution with 
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alcohol, and this, on standing, deposits oily particles consisting of un- 
altered triglycerides. D. B. 


Bromine as a Test for Quinine, Narcotine, and Morphine. 
By A. Ertoart (Chem. News, 50, 102—103).—The following note refers 
to the delicacy of various modes of employing bromine for the detection 
of certain alkaloids. Quinine.—zpgg555 part can be detected in solu- 
tion by the red colour produced by the successive addition of bromine 
water, mercuric cyanide, and precipitated chalk; z53455 by using 
bromine water, potassium ferrocyanide, and borax, Vogel's test ; 
soto by employing petroleum instead of mercuric cyanide, or with 
Bloxam’s test (Abstr., 1883, 1175), when chalk is added before the 
bromine, or by the green fluorescence produced when a neutral solu- 
tion of quinine is mixed with excess of bromine, boiled to expel the 
excess, and then cooled; 5,355 when bromine (without debrominat- 
ing agent) and chalk are used ; in such cases, neutralising agents, weak 
ammonia, zinc oxide, &c., produce a crimson colour; ;;355 can also 
be detected with Bloxam’s test, as described (loc. cit.). Narcotine.— 
aoep part gives a red colour if its hydrochloric acid solution, contain- 
ing a slight excess of bromine, is neutralised with calcium carbonate ; 
with more than +555 of narcotine, the red is followed by violet and 
blue. This is the case even after the solution has been brominated 
for some time, whereas quinine gives no colour with chalk after 
standing. Tar taric or acetic acid impedes the production of the colour. 
Morphine.—y3'55 part produces a red colour, when a solution contain- 
ing it is boiled with excess of bromine water, neutralised with chalk, and 
again boiled ; smaller quantities give rise to an orange or brown colora- 
tion, which is bleached by bromine water ; ;35555 can be detected by 
the bleaching effect of bromine water on the subdivided neutralised 
solution. Strychnine, cinchonine, and caffeine give no characteristic 
reaction with bromine and chalk. D. A. L. 


Estimation of the Wool, Silk, and Cotton in Tissues. By A. 
Remont (Chem. News, 50, 123—124). —Four portions of the material 
to be examined are taken, each weighing 2 grams. One is reserved, 
the other three are boiled for a quarter of an hour in 3 per cent. 
hydrochloric acid, and if the liquid is very much coloured the boiling 
is continued for half an hour longer with fresh acid; this operation 
removes the dressing; one of these three samples is reserved. To 
remove the silk from the other two, they are dipped for one or two 
minutes into a boiling solution of basic zinc chloride (60° B.), which is 
prepared by heating a mixture of 1000 parts of fused zine chloride, 
850 parts of water, and 40 parts zinc oxide, until the latter is dis- 
solved. The two samples are then washed, first in acidulated and then 
in pure water ; one is reserved, the other is gently boiled for a quarter 
of an hour in 60 to 80 c.c. of soda solution (sp. gr. 1°020) to remove 
wool; the residue is washed as in the last case. 

The four samples are now heated in distilled water for a quarter of 
an hour, left to dry spontaneously, and are then weighed. The first 
should weigh 2 grams, if it does not, any considerable loss must be 
taken into account, the difference between the weights of samples 1 
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and 2 is the weight of the dressing, between 2 and 3 that of the silk, 
between 8 and 4 the wool, the residue being the vegetable fibre; the 
last two are only approximate, as the vegetable fibre is somewhat 
attacked by the soda solution. 

Boiling with dilute acid removes dyes readily from cotton, less 
readily from wool, and only imperfectly from silk. Dark-coloured 
silks are most heavily weighted, and sometimes the weighting is so 
heavy that the colour is not sufficiently removed ; it is then necessary 
to determine the amount of iron present in the ash of a few threads of 


the treated sample, and if it exceeds 5 per cent., it must be taken into 
account. D. A. L. 


Technical Chemistry. 


Antiseptic Properties of Carbon Bisulphide. By Cxtanpi-Ber 
(Compt. rend., 99, 509—511).—Carbon bisulphide is soluble in 
water to the extent of from 2 to 3 parts per million at 18—20°. By 
agitating carbon bisulphide with water in a flask completely filled, a 
solution can be obtained containing approximately as much as 
0°5 gram of carbon bisulphide per litre. Carbon bisulphide alone and 
in aqueous solution arrests all fermentations, kills microbes, and is 
one of the most energetic of antiseptics. It moreover possesses con- 
siderable penetrating power. A solution of carbon bisulphide in 
alcohol of 96° decomposes slowly and gives rise to various products, 
notably hydrogen sulphide. 

During 20 years’ experience amongst workmen continually exposed 
to the vapours of carbon bisulphide, the author has never observed 
any paralysis of lower or upper limbs, nor any destruction of 
masculine faculties. When breathed in certain proportions, the 
vapour of carbon bisulphide produces effects similar to those of 
etherisation, the only disagreeable after-effect being heaviness of the 
head, which soon passes off. When applied to the skin, carbon bisul- 
phide acts almost instantly as an energetic revulsive, the pain pro- 
duced being similar to that caused by boiling water. The pain, 
however, ceases as soon as the carbon bisulphide is volatilised, and 
no ulceration is produced. 

The author recommends the use of carbon bisulphide both externally 
and internally, in aqueous solution and in the form of spray, in cases 
of cholera, typhoid, and other diseases resulting from the action of 
microbes. It may also be used to disinfect the evacuations, clothes, 
&c., of cholera patients and others, and an aqueous solution may be 
employed to water the streets and to wash out rooms in cases of 
epidemics. Dr. Dujardin-Baumetz finds that the internal administra- 
tion of an aqueous solution in cases of typhus arrests the diarrhea, 
and disinfects the breath and the excretions of the patient. 

When the aqueous solution is swallowed, it has a sweet, warm taste, 
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and produces a sensation of warmth in the stomach, followed after 
some time by irritation of the nose similar to that produced by sul- 
phurous anhydride. These sensations are followed by slight heaviness 
of the head, which soon passes away. 

For medicinal use, the carbon bisulphide must be carefully purified 
by agitating it with mercury until no further formation of mercuric 
sulphide takes place. C. H. B. 


Preparation of Potassium Magnesium Sulphate. (Ding. 
polyt. J., 254, 48.)—The Consolidirten Alkaliwerke of Westeregeln 
first prepare the crnde salt as artificial carnallite, which is then 
decomposed by treatment with schénite mother-liquor. By this 
treatment, the amount of pptassium chloride is doubled, whilst the 
mother-liquor becomes proportionally richer in magnesium chloride. 
The product is then warmed with a corresponding amount of magne- 
sium sulphate solution. On cooling, schénite, amounting to 65—70 
per cent. of the potassium chloride employed, separates out, the rest 
remaining in solution, which is-applied as above, to decompose the 
artificial carnallite. The solution can be evaporated so that artificial 
carnallite crystallises out, or’ it- may be employed as solvent for 
crude salt. J. T. 


Manufacture of Aluminium. (Dingl. polyt. J., 253, 426.) 
—Gadsden (Ger. Pat. 27,572, August, 1883) proposes to prepare 
aluminium by subjecting aluminium chloride to the vapour of sodium 
evolved from retorts in which a mixture of sodium carbonate with 
charcoal is intensely heated. 

For the manufacture of aluminium-bronze, Webster (Ger. Pat. 
28,117, January, 1884) prepares (1) an alloy consisting of 15 parts 
aluminium and 85 parts tin, and (2) an alloy composed of 17 parts 
nickel, 17 parts copper, and 66 parts tm. He then fuses equal parts 
of these alloys with copper, the best result being obtained with 
84 parts copper to 8 parts of each alloy. The resulting bronze is 
suitable for the preparation of castings of various kinds, tubes, guns, 
plates, wires, hydraulic apparatus, boiler-plates, domestic utensils, &c. 

D. B. 


Utilisation of Zinciferous Burnt Pyrites. (Dirgl. polyt. J., 
254, 89—90.)—The mining and smelting directors of Kénigshiitte 
propose to roast burnt pyrites containing zinc with sodium chloride, 
and then to extract with water acidified with hydrochloric acid. The 
solution is freed from copper when necessary, and freed from sodium 
sulphate by concentration and cooling. The zinc solution is then 
treated for metallic zinc or for zinc preparations, by known methods. 

J. T. 


The Siemens-Martin Process. By M. Junack (Dingl. polyt. J., 
253, 509—514).—The author gives a detailed account of the mode of 
working this process at the Phoenix Iron Works in Ruhrort. The gas 
generator consists of eight chambers, which are charged at intervals 
of three hours with about 600 kilos. of coal having the following 
composition ;— 
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Oxygen Fan MA 


Carbon. Hydrogen. and nitrogen. ¢ Ash. 

71-10 424 1192 Agz74 Qe, 
The gas from two chambers is sufficient for the workin D¥one revere *” 
beratory furnace. Each furnace is provided with four nerating © if 


chambers. The charge consists of about 400 kilos. grey iron, 
150 kilos. spiegeleisen, 1500 kilos. steel scrap, and 25 to 8U kilos. 
wrought-iron scrap, from 20—40 kilos. spiegeleisen beingadded 
towards the end of the heating. A charge is worked off in* 

8—9 hours. The author has investigated the working of a chili 
consisting of spiegeleisen, English grey pig iron (Maryport), 
Bessemer pig iron, which was produced at the Phoenix Works. Théy 
pig iron used had the following composition :—- 


Combined 
Graphite. carbon. Mn.:- Si. P. 
Bessemer pig iron .. 3°09 0°97 255- 159 0-116 
‘English pig iron.... 3°45 O71 O12. 287. 0059 


Cu. 8. Fe. - 
Bessemer pig iron.... 0°249 0-018 © 91°417 
English pig iron .... trace trace 93°291 * 


After fusing this mixture, some ends of Bessemer steel rails 
were added, and finally spiegeleisen. The steel when tested was 
found to fulfil the requirements of good Martin steel. It gave by 
analysis— 


Mn. C.. Si. P. Ss. Fe. 
0°304 0 336° 0°035 0-160 0°006- 99°159 


The slag had the following composition :— 


Si0,. P.O. 8. FeO. Al,O3. Mn0. CaO. MgO. 
50°18 0-02 0-014 25°75 2°61 20°44 0°62 0°17 


The author then describes a second process, in which the furnace 
was worked too cold. The steel produced was too soft, and had to be 
reworked with an additional quantity of spiegeleisen until the desired 
degree of hardness was obtained. 

The following analysis gives the composition of the gas from the 
generator, tested in accordance with Stéckmann’s method :— 


Per cent. Per cent. 

by volume. by weight. 
Nitrogen ....-eceeeeeeece 61-49 64°83 
Carbonic anhydride........ 4°45 7°36 
Carbonic oxide .........-+- 23°24 24°50 
Hydrocarbons ..........+- 2°07 1°24 
Hydrogen ........ yon coedes 6°49 0°55 
BeeaM. . cc ccccceccccccccce 2°26 1°52 


The gas contained 13°61 per cent. (by weight) of lamp-black and 


& 


~ 


> 
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ash, and 0°9 per cent. tar. Since, in addition to the 13°61 per cent. of 
soot and ash, only about 27 per cent. of calorific substances were con- 
tained in the gas, the decrease of the temperature in the furnace is 
easily explained. D. B. 


Analysis of some Indian Bronzes and their Patina. By A. 
Arcue and C. Hassack (Dingl. polyt. J., 253, 514—519).—The inves- 
tigation which forms the subject of the present paper refers to two 
Indo-Chinese ceremonial drums, placed at the disposal of the authors 
by Count Hans Wilczek. One of these was recently bought for the 
Natural History Museum of Vienna, whilst the other belongs to Count 
Wilczek, and was shown at the Bronze Exhibition in Austria in 1883. 
The first drum (marked A) is perfectly sound, but the second drum 
(marked B) has lost its pedestal, and has been repaired with bronze 
plates in one or two defective places, otherwise both instruments are 
similar in form, size, and design. It was found that the pieces used 
for repairing the drum B did not belong to the missing pedestal, as 
their composition differed considerably from that of the metal B. 
The authors therefore subjected this patchwork to a separate exami- 
nation, so that three Indian bronzes and their patina were analysed. 

Analysis of the three alloys :— 


Cu. Pb. Sn. Sb. As. Fe. CaO. _ Si0.. 


| 60°82 15°68 1088 116 traces 091 038 1:13 
Ree 70°79 1425 490 321 079 O30 O12 1:26 
Fatchwork 68°78 1755 688 — —_ 0°85 traces 0°29 
s. C. H,0. O. 
; rer 1°37 1°05 2-92 3:13 = 99°43 
er 2°20 0°94 0°89 —_ 99°65 


Patchwork.. 1°49 0°70 l-3y 0°66 99°09 


The patchwork had been fastened with iron rivets. Small pieces of 
solder were detected also. The iron rivets gave by analysis iron 97°43, 
carbon 2°20, and traces of sulphur and phosphorus. The solder was 
composed of— 

Cu. Pb. Sn. Zn. Fe. SiO, As,8,Co,Ni. H,O, COs, loss. 

66°70 3:78 055 23°97 082 012 traces 4°06 


Analysis of the patina :— 
CuO. PbO. SnO,. Fe;0;+Al,0;. CaO. MgO. SiOz, 


eo 28°08 495 0°45 2°82 119 traces 45°29 
C—O rer 11:00 059 0°05 111 0°31 traces 77°51 
Patchwork 26°11 12°93 10°52 4°46 5°66 0°27 15°24 
Water 
SO. CO. C. of hydration. Water. 
Biccccse - traces 633 2:16 4°27 3°92 = 99°46 
Miacceevs traces 1°60 0°75 1:90 3:18 98°00 


Patchwork 097 514 3°88 615 7-04 = 98:42 


New Wt GQ 
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Patina A. The numbers obtained by analysis agree with the 
formule CuCO;,2Cu0,H, and 2PbCO,,PbO,H: :— 


28°08 CuO require for CuCO;,2Cu0.H,.... 5°35 CO. 
4°95 PbO - 2PbCO;,PbO.H,.... 0°65 ,, 
Total. ...0. 6°00 ,, 
Found .... 633 ,, 


Patina B contains a copper carbonate poorer in carbonic anhydride 
and the same lead carbonate as patina A :— 


11:00 CuO require for CuCO,,3CuO0,H,.... 1°53 CO. 
0°59 PbO “ 2PbCO;,PbO.H,.... 0°08 ,, 
Total...... 161 ,, 
Found .... 160 ,, 


The patina of the patchwork contains the same carbonates as B :— 


26°11 CuO require for CuCO;,3CuO0.H,..., 3°63 CO,. 
12°98 PbO rs 2PbCO,,PbO.H,..,.. 1°70 ,, 


a. =< 
Found .... 514 ,, 


By taking the essential constituents of each patina, 7.e., the stannic 
hydroxide and basic carbonates, and calculating them on 100, the 
composition of the pure patina without admixture with foreign 
impurities is obtained, thus :— 


Patina of 
Patina A. Patina B, patchwork. 
CaCO,;,2Cu0.H,.. 85°83 CuCO,,3Cun0,H,.. 95°11 56°08 
2PbCO,,PbO,H,.. 13°01 2PbCO;,PbO.H.,, 4°49 24°62 
DL 6000608 116 S§SnO,H, ..,..... 0°40 19°30 
D. B. 


Process for Bleaching Ozokerite. By C, O. Cuemin (Dingl. 
polyt. J., 253, 413—415). The object of this process is to prevent 
the darkening of ozokerite during bleaching. The author proposes 
to melt the material in water kept at a temperature of 70°. After 
allowing the impurities to settle, the melted matter is decanted into a 
retort, treated with 5—15 per cent. flowers of sulphur, and distilled 
by the aid of superheated steam. The distillation, which is not frac- 
tional, gives a yellow crystalline product. The action of the sulphur 
is partly mechanical and partly chemical. The product of the distil- 
lation may be treated in either of two ways (1) by subjecting cakes of 
the distillate to pressure, the plates of the press being at a temperature 
of 35° to 50°, thus expressing the oils and hydrocarbons melting at 
low temperatures; (2) by reducing the distillate to powder, and sub- 
jecting it to a spray of water at a temperature of 45° to 60°, so as to 
wash away the oils and readily fusible hydrocarbons. Instead of water, 
amyl alcohol or other solvent of hydrocarbon oils may be employed at 

h 2 
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the ordinary temperature. The product obtained according to either 
of these modes of treatment is melted on a water-bath at 35—70°, 
and 20 per cent. amyl alcohol added. It is then mixed intimately, 

and cast into moulds. The resulting cakes after being subjected to 
pressure are melted, digested for four hours in agitation with bone- 
black, and filtered through animal charcoal. On cooling, the product, 
amounting to 79—8U per cent. of the crude material treated, is white, 
hard, and sonorous. The residue resulting from the last treatment is 
distilled so as to recover the solvents employed. It is then mixed 
with the crude material to be subsequently treated. From 25 to 
40 per cent. of residue from treatment of petroleum or naphtha may 
be mixed with the ozokerite, which is said to facilitate the working of 
this process. D. B. 


Dari as a Source of Alcohol. By J. Hotzapren (Bied. Centr., 
1884, 569—570).—Dari is the commercial name of the seeds of 
Sorghum nigrum, caffrorum, and saccharatum, containing on an average 
64 to 72 per cent. of starch. The author recommends the use of this 
seed in brewing and distilling. Steamed under a pressure gradually 
increasing to 3 atmospheres, it yields a clear brown fluid mash. Used 
in the proportion of 2351 grams to 52 kilos. malt, the results are high 
in spirit of good flavour, tasting better than maize spirit; at the 
present prices of dari and maize, there is also an economy in its use. 

J. F. 

Degeneration of Yeast. By J. C. Jacossen (Bied. Centr., 1884, 
638—640).—Brewers’ yeast deteriorates and grows wild if no change is 
made; the beer made loses quality and assumes an unpleasant taste. 
To prevent this, fresh yeast must be introduced from elsewhere, or 
else cultivated by the manufacturers. E. W. P. 


Loss of Sugar in Beetroots when Stored. By WrerersHem 
and others (Bied. Centr., 1884, 565—566).—When sugar-beets are 
stored they lose, between October and January, up to 14 per cent. in 
polarisation, which it is calculated amounts to an annual loss of 
24 millions of marks on the beetroot production of Germany. It is 
found that the loss is greater in proportion as the outside temperature 
is high, and much more so when the temperature of the interior of 
the heap is high. A common mode of storing is in large pits, in 
which the roots are heaped up and covered with earth; it is advised 
that they should not be stored underground, but on the ground, and 
lightly covered with peat fibre, damp being almost as injurious as 
warmth. The loss of sugar is also influenced by the quality of the 
beet, its mode of culture, manuring, and other causes. J. F. 


Preparation of Sugar from Molasses, By E. v. Lippmann 
and others (Bied. Centr., 1884, 635—638).—The composition of lime 
saccharate precipitated by alcohol is C,,H..0,,,CaO + 2H,0, the crys- 
talline water being lost at 100°. If lime be added to the solution of 
the saccharate, the anhydrous dicalcium salt is precipitated; and if 
the precipitation occurs at a high temperature, 2—3 mols. H,O are 
found in combination. The tricalcium salt with 3H,O is produced if 


1 
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well dried finely powdered lime is stirred up for a long time with the 
saccharate ; this compound is soluble in 200 parts of cold water. The 
tricalcium salt loses 2 mols. CaO when mixed with sugar solution, 
part of the lime being then precipitated ; the sugar crystals obtained by 
precipitation of the lime by carbonic anhydride are somewhat different 
in form from the normal crystals, being proportionally somewhat 
longer, although the angles remain the same. Harperath’s patent con- 
sists in the employment of dolomite in place of strontium, &c.; when 
the burnt mineral is introduced into the sugar solution, monocalcium 
and magnesium saccharates are first formed, also some soluble “ bisac- 
charate,” the impurities are thus carried down by the lime and 
magnesia, and a further addition of the ignited dolomite results in 
the formation of insoluble tricalcium and magnesium saccharates ; the 
tricalcium and magnesium saccharate is absolutely insoluble in water, 
thus a gain over the calcium salt is obtained, which latter salt is the 
source of loss in sugar to the extent of $ percent. Moreover a high 
temperature is unnecessary, neither does the compound spontaneously 
decompose so readily as the pure calcium saccharate ; the composi- 
tion is said to be #0 2H»20(CaO),(H20), + yC.H01(MgO),H,0,. 
Boivin’s and Loiseau’s patent for the separation of grape-sugar con- 
sists of the following processes: 700 grams of slaked lime is mixed 
with 1 kilo. molasses which has previously been diluted to 12—15° 
Baumé; this mixture is cooled, saturated with carbonic anhydride, 
and the resulting mass is then pressed through a perforated cylinder 
into threads 3—5 mm. thick ; afterwards the impurities are removed 
by stirring up with lime-water, and the washed calcium compound 
is then decomposed by carbonic anhydride, the carbonate removed, 
and the sugar solution evaporated. Scholvien publishes a patent to 
modify the osmotic process; by this method the molasses is to be 
heated to 100°, and the sugar precipitated as the tricalcium com- 
pound ; the filtrate, heated to 60°, is then submitted to osmosis. 
E. W. P. 

Purification of Molasses, By J. Gans (Bied. Centr., 1884, 645). 
—Gans has patented a process in which he employs aluminium hydr- 
oxide and dialyses at 60°; to prevent the gelatinous separation of the 
alumina, a small quantity (0°001 per cent.) of tartaric acid is added. 

E. W. P. 

Extracting Sugar from Molasses. (Dingl. polyt. J.. 253, 421— 
426 and 519—529.)—In extracting the sugar from molasses and syrups, 
according to Scheibler’s strontia process, the formation of strontium 
bisaccharate may. be prevented by introducing fresh quantities of 
molasses and strontium hydroxide into the mother-liquor resulting 
from the filtration of the monosaccharate originally produced. This 
treatment is repeated several times until the consistency of the 
mother-liquor renders the process impracticable in consequence of 
the accumulation of non-saccharine matter. After repeating this 
operation 6 or 8 times, the residue contained only 3 per cent. of the 
sugar present in the molasses when attacked. 

Dureas gives a description of the ammonium chloride osmose pro- 
cess, as worked at the Haussy sugar refinery in France. The syrup 
obtained from product I is treated with about 1 per cent. ammonium 


104 ABSTRAUTS OF CHEMICAL PAPERS. 


chloride, and heated to boiling. It is then run into collecting tanks, 
heated to 100°, and purified by osmose with 10 to 12 parts of water 
at 70—75°. The resulting syrup is added to fresh juice. 

According to Stutzer, the recovery of sugar from molasses by the 
precipitation process depends on the separation of calcium saccharate 
from an alcoholic solution of molasses. It has been ascertained by 
experiment that the precipitation of the sugar is best effected in an 
alcoholic solution of molasses by previously slaking the lime with 
alcohol. The separation of calcium saccharate by the addition of 
ground lime to an alcoholic solution of molasses is not only slow but 
also uncertain, a circumstance which proves that calcium hydroxide 
combines more readily with sugar than the oxide, especially in alka- 
line saccharine solution (molasses). Barium and strontium hydrox- 
ides behave in a similar manner. * 

Referring to Steffen’s defecation process, the following methods 
have been patented by the Brunswick Engineering Works :—On 
mixing an aqueous solution of sugar with a compound of calcium 
saccharate containing more lime than the quantity required to form 
monosaccharate, in such proportions that the total amount of sugar 
present in the mixture contains more than 15 parts calcium oxide to 
100 parts sugar in the solution, it is possible to separate the sugar by 
treating the solution with lime at a temperature not exceeding 25°, 
the resulting compound of calcium saccharate being sparingly soluble 
in water at that temperature. On adding to a solution of calcium 
saccharate, at a temperature not exceeding 35°, a compound of calcium 
saccharate of a higher degree of saturation than the quantity of lime 
necessary to form the monobasic salt, almost the whole of the sugar 
contained in the mixture is separated in the form of a calcium sac- 
charate compound, insoluble in water at a temperature below 35°. 

Barthlein has worked the defecation process at the Sarstedt Sugar 
Refinery with molasses of different composition, and obtained satisfac- 
tory results even with Indian molasses. He found that a solution 
containing 7 per cent. sugar gave the best yield. 

Frost has recovered the sugar from 300 tons molasses according to 
the defecation process. This quantity was worked up in four weeks 
with a yield of 52—52°5 per cent. of filling substance. 

Scholvien recommends the purification of calcium saccharate solu- 
tion by osmosis. For this purpose the hot solution of molasses is 
treated with lime so that 1 mol. sugar equals 3 mols. lime. The 
mixture is then filtered, and the filtrate purified by osmosis at 60° and 
added to fresh juice. 

Hiittgen uses two osmose apparatus, He places one apparatus 
35 cm. above the other. The liquor from the former passes through 
a heating apparatus interposed between both apparatus, and is 
brought to a temperature of 97° before it is purified by passing 
through the second osmose apparatus. It is said that a saving in fuel 
is effected, as only half the usual quantity of wash-water has to be 
evaporated. D. B. 


Formation of Grape-sugar from Starch. By H. Enpemann 
(Bied. Centr., 1884, 568—569).—Endemann employs phosphoric in- 
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stead of sulphuric acid in the process of inversion. 1000 kilos. air- 
dried starch, 2000 kilos. water, and 50 kilos. of phosphoric acid are 
heated in a closed vessel at 140°; the addition of a small quantity of 
nitric acid assists the reaction. The acid is removed by addition of a 
base forming insoluble combinations, preferably lime; the presence 
of gypsum in the glucose is thereby avoided. J. F. 


Preparation of Concentrated Acetic Acid. By T. Goring 
(Dingl. polyt. J.. 254, 90—91).—The author proposes to treat solu- 
tions of acetic acid with ethyl ether, ethyl acetate, amy] alcohol, or 
other similar liquid, insoluble or only slightly soluble in water; salts 
may or may not be added at the same time. By systematic treatment, 
the whole of the acetic acid is concentrated in the liquid so added. 
The extract may be treated with a suitable base, as lime, by which 
acetate is formed, and the extracting medium is ready for application 
afresh. If concentrated acetic acid be required, an ether of low 
boiling point is employed, which is separated from the extracted acid 
by distillation. For very concentrated acid, the extract is first 
treated with some substance capable of removing the small quantity 
of water taken up, such as magnesium or calcium chloride, &c. If 
pure acid is required, the extract is subjected to an inverse process, 
the acid is washed out with water in a second apparatus, whilst the 
extracting medium retains certain impurities taken up along with the 

J. T. 


acetic acid. 


C. Thiel’s Pasteurising Apparatus for Milk. By W. F eisca- 
MANN (Bied. Centr., 1884, 632—633).—Thiel’s apparatus consists of a 
hollow double-walled cylinder, the division between the two walls 
being filled with water at 74—80°; the inner division is covered by a 
perforated lid which admits of the milk flowing in streams down the 
outside of the inner and heated wall; from there the milk passes to a 
Laurence’s refrigerator. Milk may thus be heated from 6° to 25—60° 
to the amount of 750 kilos. per hour. E. W. P. 


Bitter Milk. By Lizsscuer (Bied. Centr., 1884, 561—562).—In 
a well-managed farm in Thiiringia, the butter which had hitherto 
found a ready sale became repulsively bitter, and consequently un- 
saleable; this led to strict examination, and it was eventually found 
that a number of the cows in the earliest portion of their milking 
yielded a bitter milk, and that when this was taken in a separate 
vessel the remainder was sweet. 

It was therefore suspected that the stalls had in some manner 
become infected with bacteria, which had commenced their progress 
into the udders of the cows without having made much advance. 
Both stalls and cattle were thoroughly disinfected. Carbolic acid was 
sprinkled about frequently, and the cow’s udders washed twice daily 
with lukewarm water and then with dilute carbolic acid ; in three days 
the bitterness had disappeared, and the milk and butter tasted sweet. 

J. F. 

Quality of Butter made by different Processes. By M. 

Scuropt (Bied. Centr., 1884, 562—565).—It has been said that butter 
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made by the centrifugal process is deficient in keeping properties, and 
not of so good quality as hand-made butter; the author therefore 
collected numerous samples of both descriptions from different locali- 
ties, and submitted them to the judgment of experts who classified 
them into seven classes; the results are tabulated, and show that 
all processes when carefully conducted give equally good butters, and 
that the centrifugal method can produce butters which are quite 
as good as hand made, both in respect of their quality and keeping 
properties. J. F. 


Preparation of Quinaldine. (Dingl. polyt. J., 254, 91—92.)— 
According to.the Actiengesellschaft fiir Anilinfabrikation of Berlin, if 
3 mols. of aldehyde be allowed to act on an aqueous or alcoholic 
solution of 2 mols. aniline hydrochloride at the ordinary temperature, 
there is produced not the salt of the liquid quinaldine, C,.H,N, but 
the salt of a new fixed base, C,,H»N, The mixture must be kept 
cool with ice, and the reaction requires two or three days for its com- 
pletion. By evaporation, the hydrochloride of the new base is ob. 
tained as a brownish-red mass easily soluble in water. Alkalis pre- 
cipitate the base from a solution of the salt, in white flakes which, 
when dried, form a white amorphous powder insoluble in water, only 
slightly soluble in boiling alcohol, but easily in hot benzene or amyl 
alcohol. On heating the hydrochloride of this base alone or in pre- 
sence of metallic chlorides, e.g., ferric chloride, quinaldine hydrochlo- 
ride is produced. By fusing it with zinc chloride, the double chloride 
of zinc and quinaldine is produced. Instead of ordinary aldehyde, 
corresponding quantities of paraldehyde, aldol, or acetal can be em- 
ployed, and other aniline salts in place of aniline hydrochloride. By 
the action of aldehyde, &c., on the salts of other primary aromatic 
bases, such as orthotoluidine or naphthylamine, compounds are ob- 
tained analogous to the base C,.H2)N.2, and similarly convertible into 
quinaldine. J. T. 


Dyeing with Alizarin Colours on Indigo-blue Cloth. (Dingl. 
polyt. J., 253, 474.)—According to Delory of Rouen, calico dyed 
with indigo is mordanted with aluminium acetate or sodium aluminate, 
and dyed with alizarin in the presence of Turkey-red oil. A small 
amount of alizarin suffices to produce the desired effect of imparting 
to the blue a slight purple cast, and adding considerably to the 
strength of the colour and its power to withstand the action of alkalis. 
The mordant used for darker blues is iron acetate or a mixture of the 
latter with aluminium acetate. The alizarin employed is always of 
the purest blue shade. D. 


History of Alizarin-blue. By A. Scuzvrer (Dingl. polyt. J., 
253, 297—299).—In September, 1875, Schaeffer drew the attention 
of the Comité de Chemie to an observation made by Strobel, that on 
exposing goods dyed red with alizarin to the fumes of nitrous anhy- 
dride an orange colour was obtained, which is not attacked by soap 
solution. Rosenstiehl recognised this new chemical compound as 
mononitroalizarin, and its mannfacture on a large scale was soon 
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commenced. Two years later he was engaged in the formation of a 
new dye, viz., alizarin-blue. 

On the 27th June, 1877, Prudhomme, in a communication laid 
before the Société Industrielle de Mulhouse, described the simul- 
taneous discovery of two colouring-matters, a blue and a brown dye, 
obtained by heating mononitroalizarin (alizarin-orange) with glycerol 
and sulphuric acid. These colours were prepared on a large scale 
within a few months of their discovery. 

Brunk, of the Badischen Anilin Fabrik, recognised the brown dye 
as amidoalizarin, formed as a bye-product of the reaction. He isolated 
the blue colouring matter and studied its properties. In December, 
1877, the Baden Aniline Works brought this colour into commerce 
in the form of a 10 per cent. paste. Its insolubility in water and 
acetic acid, however, prevented it from being used extensively. 

Dollfus proposed to dye alizarin-blue on cloth mordanted with 
nickel, the result being the production of permanent and bright 
shades. Kéchlin and Prudhomme recommended to fix the blue on 
cotton with chromium acetate. The colour was found to resist the 
action of chlorine and similar substances, but assumed a grey tinge 
on exposure to the light. Brunk then made a further improvement 
by bringing the blue into the market in a soluble form. For this 
purpose alizarin-blue is treated with hydrogen sodium sulphite. The 
resulting compound is soluble in water, and is fixed with chromium 
acetate, a pure blue colour being obtained, which is said to resist the 
influence of light even better than indigo. 

Graebe assigned to alizarin-blue the formula C,,H,NQ,, and it 
must therefore be regarded as the quinoline of alizarin. The blue 
marked S, sold by the Badischen Fabrik, contains 2 mols. hydrogen 
sodium sulphite to 1 mol. alizarin-blue, thus: C,,H,NO,,2NaHSO,. 

D. B. 


Preparation of Persulphocyanogen by Electrolysis. By F. 
GopPELSROEDER (Dingl. polyt. J., 254, 83)—On passing a galvanic 
current through an aqueous solution of potassium thiocyanate, a 
yellow amorphous body appears at the positive electrode, which 
behaves exactly like persulphocyanogen. In the cold there is 
scarcely any reaction, but on heating the conversion is rapidly 
effected, and the orange-yellow flocculent precipitate merely requires 
to be collected and washed with cold water. The liquid at the 
positive electrode is strongly acid, and at the negative one strongly 
alkalive. Much gas is evolved at the negative electrode, the nature 
of which has not yet been investigated. The author will also further 
investigate the yellow product, which so far appears to be the dye men- 
tioned by Schiitzenberger in his work Traité de Chemie général, ii, 620. 
Schiitzenberger gives the probable formyla as C;N;HS;. The author 
has also produced the dye and fixed it on vegetable and animal fibres 
by the same process. The author cites Prochoroff’s method of produc- 
ing the yellow dye kanarin, and ascribes the application of it to calico- 
printing to H. Schmidt. In an appendix, the author acknowledges 
that A. Lidow formed the same compound from ammonium thio- 
cyanate by electrolysis. J. T. 
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Preparation of a Dye-stuff from Cotton-seed Oil. By J. 
Lonomore (Dingl. polyt. J., 253, 535)—The author proposes to melt 
the precipitate thrown down in the refining of cotton-seed oil, and 
saponify it with pulverised caustic soda or a solution of soda. The 
solution which contains the colouring matter of cotton-seed oil is 
allowed to settle, and the resulting soap dissolved in water and salted 
out with caustic soda or soda-ley. This treatment is repeated several 
times until the soap has attained a sufficient degree of purity. 


Manufacture of Santonin in Turkestan. By C. O. Cacn 
(Dingl. polyt. J., 253, 474—476).—The author mentions that in 
Tschemkeut, a town in the province of Syr-Daria, in Turkestan, a 
large factory is in course of erection, for the purpose of extracting 
santonin from worm-seed (Artemisia satonica and maritima). This 
plant is cultivated in some parts of South America, and in the valley 
of the River Arissi, in the Tschemkeut district. It contains from 
1:8 to 2°3 per cent. of santonin, and is called ‘‘ Darmena” by the 
natives. About 1600 tons of seeds are collected annually by the 
Kirghiz-Kazaks during the month of August, and sent on caravans 
into the. interior of Russia, whence the product is forwarded to 
Moscow. In medicine, worm-seed is either employed per se, or is 
treated by chemical means, to extract the santonin therefrom, which 
is used as a remedy for ascarides. Santonin is considered a valuable 


preparation, 1 kilo. being sold at from 40 to 60 shillings. D. B. 


“Red Spots” in Light Rose Dye. By E. Lauper (Dingl. 
polyt. J., 254, 41—42)—The author finds that these “‘red spots” 
cannot be prevented, however finely the alizarin may be powdered, 
neither are they prevented if the thickening paste is stirred into the 
alizarin paste, as recommended by the Badischen Aniline und Soda 
firm. He finds the cause of this defect to be the employment of an 
unnecessary excess of mordant. The measured amount of mordant 
should be first mixed with a small amount of thickening, to this the 
rest of the thickening is then added by degrees, and finally the 

J. T. 


alizarin. 


Bleaching Indigo-blue and Turkey-red by Electrochemical 
Means. By F. Gopretsrogver (Dingl. polyt. J., 253, 430).—Scheurer 
has recently laid before the Comité de Chimie of the Societé Industri- 
elle de Mulhouse, an interesting communication on the bleaching of 
indigo and Turkey-red by the aid of gaseous chlorine. He showed 
that on printing a thickened solution of caustic alkali on certain 
parts of indigo-blue or Turkey-red cloth, the printed places could be 
bleached with chlorine gas very readily. The author therefore made 
a series of trials, the object being to ascertain whether this process 
could be applied to the bleaching of indigo or Turkey-red by elec- 
trolysis. He found that on saturating indigo-blue or Turkey-red 
cloth with a solution of potassium nitrate or sodium chloride, pre- 
viously treated with caustic alkali, and placing the cloth between 
platinum plates, forming the two electrodes, it was possible to destroy 
both colours. D. B 
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Refractive Indices of Crystallised Alums. By C. Sorer 
(Compt. rend., 99, 867—869).—By means of the instrument pre- 
viously described (Compt. rend., 95), the author has determined the 
refractive indices of many alums for the lines a, B, C, D, E, b, F, G, 
of the solar spectrum. He has also determined the specific gravities 
of the alums by means of the hydrostatic balance. In the following 
table, only the refractive indices for D and the specific gravities are 
given :— 

My. Sp. gr. 
Ammonium aluminium alum.... 1°45939 1°631 
Sodium ..+. 143884 1-667 
Methylamine . eee 1°45410 1568 
Potassium eeee 145645 1°735 
Rubidium ..+. 145660 1°852 
Cesium wee. 145856 1911 
Thallium - .-ee 149748 2°257 
Ammonium indium -.+- 146636 2°011 
2 gallium w+. 146552 1°745 
Potassium - -ee. 146499 — 
Ammonium chromium .... 148418 1719 
Potassium - ..+. 148137 1817 
Rubidium - wee. 148151 1-946 
Thallium . ..+. 152280 2°235 
Ammonium iron ---. 1°48482 1:713 
Potassium _,, -.-. 148169 1:806 
Rubidium wee. 1°48234 1916 
Cesium .--- 148378 2°061 
Thallium wee. 152365 2°385 


The molecular volume is not constant for the different terms of the 
‘same series, but it seems to vary in a definite manner for the corre- 
sponding terms of the aluminium, chromium, and iron series. 

In passing from one alum to another, the variation in the refractive 
index is sensibly the same in the three series, thus following a law 
which has been observed in other series of compounds, It is worthy 
of note, however, that the refractive index of sodium alum is much 
less than that of potassium alum, whilst in the case of the chlorides 
the sodium salt is intermediate between the potassium and ammonium 
compounds. 

The author’s value for the refractive index of thallium alum is 
much higher than that obtained by Fock. 

Methylamine alum is intermediate between the sodium and potas- 
sium compounds, and it would seem as if, in the aluminium series, the 
refractive index varied continuously with the molecular weight of the 
alkaline radicle. C. H. B. 
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Inversion of the Electromotive Force of a Copper Iron 
Junction at a High Temperature. By F. F. Le Rovx (Compt. 
rend., 99, 842—844).—A bar of iron was bent in the form of a horse- 
shoe, and attached at each end to a copper bar. This couple was 
placed in a furnace and heated nearly to the melting point of copper, 
a current of about 350 ampéres being passed through the couple. Any 
change in the temperature of the junction was detected by observing 
a change in the relative luminosity of the junction, the results of 
ocular observation being confirmed by the action of the radiation ona 
gelatino-bromide plate. 

It was found that at about 100° a current passing from the copper 
to the iron raises the temperature of the junction, whilst at the ordi- 
nary temperature a current in the same direction cools the junction. 

C. H. B. 

Electrolysis of Silver Fluoride, Chlorate, and Perchlorate. 
By G. Gore (Chem. News, 50, 150).—A moderately strong solution 
of silver fluoride acidified with hydrochloric acid is a very good con- 
ductor of electricity, and is very readily decomposed by means of silver 
electrodes and a current from a cell containing zinc and platinum in 
dilute sulphuric acid. Crystals of silver are rapidly deposited at the 
cathode, whilst the anode soon becomes rough, grey in colour, and 
very friable. In special experiments, no evidence could be obtained 
to show that this loss of cohesion was due to the diffusion of liberated 
fluorine through the silver. 

When a solution of silver chlorate is electrolysed by sheet silver 
electrodes and a current from two Smee’s cells charged with very 
dilute sulphuric acid (1 vol. of acid to 50 of water), conduction is good, 
and silver is freely deposited only at first; the deposit being loose, 
and not very white. The anode also is soon coated with a black film, 
presumably silver peroxide, which seems to stop the current; it is 
permanently blackened, although but slowly corroded. With one 
Smee’s cell, the deposit is formed slowly, and is more coherent. This 
solution requires a feeble current, a large cathode, and a much larger 
anode. 

When silver perchlorate is similarly electrolysed, conduction is very 
good, and loose, bulky, silky crystals of silver are soon deposited at the 
cathode, whilst the anode quickly becomes black, the current at the 
same time becoming much diminished. With one cell and a more 
dilute solution, conduction is free, the deposit is smaller, and the anode 
becomes less dark. A silver wire anode soon becomes corroded and 
loosely coated with a black substance ; this falls off and is ultimately 
replaced by a thick green coating; no gas is evolved. The solution 
requires a large cathode and a rather small anode. D. A. L. 


Electro-deposition of Carbon and Silicon. By G. Gore (Chem. 
News, 50, 113—114).—Carbon, silicon, and boron have each been 
deposited during the electrolysis of certain fused mixtures. 

Curbon is deposited when a current from 10 Smee’s elements is 
passed through a fused mixture of 200 grains of sodium hydroxide, 
170 grains precipitated silica, and 610 grains of mixed anhydrous 
sodium and potassium carbonates, the anode being sheet platinum, 
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the cathode a wire of the same metal; the deposition of carbon is, 
however, probably due to a secondary reaction of this character: 
silicon is first deposited and this reacts with the alkaline carbonates, 
and causes the separation of carbon. The same phenomenon occurs 


_when a mixture of 475-2 grains of 97:1 per cent. sodium carbonate and 


217°4 grains sodium borofluoride is similarly treated, and apparently 
also in the electrolysis of aqueous or alcoholic oxalic acid. The de- 
posited carbon is not crystalline. 

Carbon is not deposited either during the electrolysis of sodium and 
potassium carbonates, using eight Smee’s cells and platinum electrodes 
at a red heat, or when boric acid is included in the mixture, or by 
the electrolysis of any of the following: potassium cyanide, oxalic acid 
in solution in hydrochloric or nitric acid, sodium formate or formic 
acid, carbonic oxide and anhydride, pyrogallol, liquid hydrocyanic 
acid saturated with carbonic oxide, fuming sulphuric or syrupy 
phosphoric acids saturated with dry carbonic anhydride; or from 
dilute sulphuric acid over which coal-gas was passing during the 
14 days the electrolysis was continued. Carbon tetrachloride does not 
yield carbon under the influence of an electric current. These experi- 
ments were conducted under different conditions as to strength of 
current, length of time, temperature, and composition of electrodes. 

Silicon is deposited when a fused mixture of 300 grains of 97°1 per 
cent. potassium carbonate and 442 grains of potassium silicofluoride 
is electrolysed, as described above in the carbon-deposition experi- 
ments. D. A. L. 


Relation between the Ordinary Thermometer and the Weight 
Thermometer. By E. Barsier (Compt. rend., 99, 752—753).—A 
demonstration of the theorem that if the ordinary thermometer and 
the weight thermometer agree at the two fixed points, they agree at 
all temperatures. C. H. B. 


Attraction of Homogeneous Molecules. By C. Scwact (Ber., 
17, 2555—2577).—In order to interpret experiments on the rela- 
tion between the rates of evaporation of liquids and their molecular 
weights and heats of expansion, the author has more particularly 
studied the phenomena of cohesion and adhesion of liquids, a subject 
of interest to the chemist as dealing with the attraction of homo- 
geneous and heterogeneous molecules. The method of investigation 
was based on that of the so-called adhesion plates, which consists, in 
outline, in suspending a plate of glass from one pan of a balance, and 
counterpoising it; the plate being adjusted to a level, a dish contain- 
ing the liquid to be examined is placed under it, and then raised until 
the surfaces of the liquid and glass are in contact. To the opposite 
pan of the balance, weights are added until the glass is severed from 
the liquid ; this excess of weight is then noted. The apparatus used, 
together with devices for levelling the plate and for the complete sever- 
ance of the liquid and glass, are described in detail in the paper. As 
the attractive force between two contingent molecules within a liquid 
is proportional to their mass and inversely proportional to the square 
of the distance between them, and as increase of distance is correla- 


tive with decrease of specific gravity and also with that of cohesion, 
42 
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it follows that a decrease of the latter caused by warming the liquid 
is proportional to the square of the former. But the superficial expan. 
sion, which is equal to the 2 power of the cubical, is inversely propor- 
tional to the specific gravity. As the superficial expansion increases, 
the number as also the mass of molecules under the plate and their 
correlative cohesion diminishes, and therefore the latter diminishes in 
direct proportion to the 3 power of the specific gravity. Hence if s 
and s, be the specific gravities for any two degrees of temperature, G 
and G’ the excess of weight necessary for the disruption of the plate, 


then , : 
om o(2)(5) 


Experimental results are tabulated which demonstrate the validity 
of the formula, and of the law deduced therefrom, that the force by 
which homogeneous molecules are attracted varies in direct proportion 
to the square of the specific gravity, and also to the mass of the mole- 
cules. From the experimental results can be deduced the diminution 
of cohesion for each degree of temperature, and thus the critical point 
at which the cohesion is nil. 

But the results obtained with some of the liquids examined, espe- 
cially water, benzene, and its derivatives, are not in strict accordance 
with the law enunciated above, so that it would appear that the 
force of cohesion is dependent to some extent on the chemical consti- 
tution of the liquid. In the case of two liquids, it is further de- 
monstrated that the relation between the respective cohesions and also 
their specific gravities at boiling points within restricted limits of 
pressure are approximately identical. 

These experiments are also of importance in regard to the pheno- 
menon of capillary attraction, a force which depends on the differ- 
ence between the force of cohesion of the molecules of the liquid 
with one another, and of adhesion to the molecules of the glass. 
lf the force of attraction as represented by the capillary height = h, 
that of the adhesion of the liquid to the glass = a, and of the cohe- 
sion of the liquid = c, then— 

h=a-—c. 

The form of the meniscus is concave if a >c, but convex if a < c. 

But from the above formula, «, = (5) (5)8 then if the capillary 
s 


heights are h and h’ at two different temperatures, then h = a—c, 


and'h’ = «'—<¢, it follows that A’ = —°—°_ orf’ = —_*_ __ 


GCF  G)GF 
s']\ 8 JF \s' 

Experimental results are also adduced in support of these formule, 
although watergnd liquid sulphur offer instances of marked exception ; 


it is thus probable that the molecular constitution of these liquids is 
the cause of the diserepancy. V. H. V. 


Relation between Molecular Weight and Velocity of Evapo- 
ration of Liquids. By ©. Scuact (Ber., 17, 2199—2212).—This 
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paper contains a description of the apparatus and method of working 
employed by the author in his experiments with benzene, carbon 
bisulphide, and water (Abstr., 1884, 551). 

Experiments with substances of nearly coincident molecular weight 
and boiling point :— 


Calculated. Found. 
| Aniline ngewodeessnnnnve m= 94 95°57, 95°11, 95°11 
DE cadcvecducsucess m= 93 91°48, 91°91, 91-91 
1 Veloral sehacbsooetsnnes m= 92 93°85 
Valeraldehyde .......... m= 86 84°3 
-Monochl..robenzene ......  m = 112°5 108°2 
Acetic anhydride ........ m = 102 106 
Benzoic chloride ........ m = 140°5 1443, 1445 
{ Ethyl benzoate .......... m = 150 145°7, 145-2 


Experiments with substances of nearly equal molecular weights, 
but of different boiling points :— 


Calculated. Found. 
Ethyl acetate............ m= 88 86°32, 87°76 
Amylalcohol(fermentation) m= 8% 89°71, 87°76 
Benzaldehyde .......... m = 106 1047, 110 
Acetic anhydride ........ m = 102 103°3, 98°27 


Experiments with substances of unequal molecular weights, but of 
nearly coincident boiling points :— 


Calculated. Found. 
Acetic chlorite .......... m= 785 78°06 
fens necevesesesesene m= 58 58°33 
DT dtnwensesonannnh m= 46 41°2, 41°2 
fone ais abe ining setae Ganon m= 78 87°12, 87°12 
DE sccanewnnaanmans m= 92 94°28 
1 Phosphors oxychlor.de ... m = 153°5 149°8 
Substances with different boiling points and different molecular 
weights :— 
: Calculated. Found. 
cccccdmatiteawae m= 78 75°5, 75°5 
1 Telaens PTTTITT TTT TTT m= 92 95°04, 95°04 
Methyl alcohol .......... m= 32 30°66 
{ Propyl alcohol .......... m= 60 62°63 
Ethyl alcohol.. ......... m= 46 45°48 
Isobutyl alcohol. ......... m= 74 7484 
Isobutyl alcohol ......... m= 74 65°65 


Amylalcohol(fermentation) m 88 99°19 

Recent determinations of heats of vaporisation show that these are 
proportional to the time of vaporisation. In the following table, ¢ is 
the boiling point at which the heat of vaporisation L was determined, 
DL the product of the latter multiplied by the theoretical density, m 
the calculated, and m’ the found molecular weight :— 
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DL. 


331°7 _ 
290-1 32 
328 °8 46 
368 °7 88 
320 °0 88 
313 °8 302 
327 °4 136 
322°7 136 
347 °5 88 
308 °O 130 


B. 


Water.........02.| 100° 
Wood spirit ....... 66 *5° 
Ethyl alcohol 7°8 
Amy] alcohol 131 
Ethyl acetate 74 
Methyl butyrate....| 93 
Oil of lemon 165 
Oil of turpentine...| 156 
Butyric acid ......| 164 
Ethyl valerate .....| 113°5 
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The author has further compared the velocity of evaporation of 
acetic acid with that of toluene, amyl alcohol, and isobutyl alcohol, 
and the results obtained show that the molecular weight of acetic 
acid at its boiling point is 89°8. This may also be calculated from 
Favre and Silbermann’s determinations of its heat of vaporisation, 
a.d likewise for formic acid, the molecular weight 69. - 

A. K. M. 


On Crystallisation. Observations and Conclusions. By G. 
BriGeimann (Ber., 17, 2359—2372). 


Stability of Compounds. By W. Atexéerr (Jour. Russ. Chem. 
Soc., 16, 641—642).—The author communicates his researches as to 
the conditions determining the stability of a compound in the presence 
of an excess of one or the other of its constituents. The results agree 
with what he found with regard to the stability of hydrates of alco- 
hols in their aqueous and alcoholic solutions. The difference in the 
stability of hydrates determines the difference of the vapour-tensions, 
at one and the same temperature, for two solutions, which are 
formed by water, and a liquid capable of yielding a hydrate. More- 
over, in an aqueons solution, this tension is always smaller when the 
formula of the hydrate is A + nH,0, n being generally greater than 
unity. With solutions formed by water and ether, a difference in 
temperature of 8° corresponds with equal tensions. B. B. 


Phenomena of Condensation. By D. Menpetferr (Jour. Russ. 
Chem. Soc., 16, 643—644).—The author remarks that the phenomena 
of condensation, as shown in the case of the formation of solutions or on 
diluting some liquids, is analogous to what takes place when spherical 
bodies of different diameters, sach as samples of different seeds (pease 
and millet), are mixed together. When spherical bodies are mixed, as 
may be shown by experiment or by geometrical analysis, the weight 
of a measure containing a large number of such small spheres of both 
kinds is greater than the mean calculated from the weight of both 
kinds taken alone. In the same manner, the sp. gr. of a solution is 
greater than it should be, when calculated from the sp. gr. and the 
quantity of the constituent liquids. The analogy in the change of 
volumes which takes place in buth the above cases shows that when a 
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small bulk of light spheres of small diameter is added to heavier 
spheres of large diameter, the sp. gr. of a cubic measure of the last 
may become greater, exactly as the first addition of water to normal 
sulphuric acid raises its sp. gr. The above geometric question is, 
unfortanately, up to the present inaccessible for full geometric 
analysis, and the experimental investigation is rendered very difficult 
by the impossibility of obtaining the necessary balls of regular size 
and equal diameters. 

Experiments with mixtures of millet and gunpowder, however, have 
convinced the author that the above phenomenon exists, but it is only 
a statical representation of a dynamical phenomenon which takes place 
in the case of dissolution as a simple act of chemical association of 


heterogeneous particles. B. B. 


Connection between Pseudo-solution and True Solution. 
By W. W. J. Nicot (Chem. News, 50, 124).—Arguing from the 
molecular theory of solution, according to which the dissolution of a 
salt in water is the result of the attraction of the water molecules for 
a single salt molecule exceeding that of the attraction of the salt 
molecules for one another, the author demonstrates that the difference 
between pseudo-solution and true solution lies only in the degree of 
subdivision of the solid. For by this theory dissolution depends 
greatly upon cohesion, and where cohesion is small dissolution is easy, 
and vice versd ; taking barium sulphate as an example, the cohesion 
is great, the solubility almost nil ; if, however, the cohesion is dimin- 
ished by any means, then the finely-divided salt will remain suspended 
in water for a long time, that is, in a state of pseudo-solution, which 
shows that the water molecules alone were not able to overcome the 
cohesion, but this being to a certain extent overcome, pseudo-sulution 
is the result. Supposing now the insoluble salt could be resolved 
into its molecules, that is, further subdivided, then it is easy to con- 
ceive that it would be possible to dissolve it to a great extent in water, 
and produce a true solutivn, from which the solid would separate 
but slowly, owing to the solid molecules seldom comiug in contact in 
sufficient numbers for their mutual attraction to overcome that of the 
water for them. As examples of such cases, the author refers to the 
fact that many almost insoluble compounds are precipitated with 
extreme slowness from cold dilute solutions. D. A. L. 


Rise of Solutions in Capillary Tubes. By M. Goxpsrer and 
A. Damsxt (Jour. Russ. Chem. Soc., 16, 642—643).—According to 
Valson, the rise of a large number of solutions of salts in capillary 
dubes is inversely proportional to their specific gravities. This 
erroneous conclusion is explained by the fact that Valson worked 
with solutions showing no great differences in sp. gr. and, therefore, 
in the rise. Very different results are obtained on using solutions of 
great concentration (2 or 3 gram-mols. of salt to 1 litre of water) and 
narrower tubes; here the specific gravities and rise in the tubes differ 
conspicuously from those of pure water, and the regularity, shown by 


Valson, does not exist, e.g. :— 
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Height of rise. Sp. gr. 

h. d, h.d. 

Pure water......... wc See 1-000 118°2 

KCl } mol. wt. to 1 litre 117°4 1:009 118°4 

<« wo aoe 1:016 1191 

-- 1164 1:025 119°3 

115°3 1:048 120°8 

1141 1°100 125°5 

112°4 1°155 129°8 


The value 2 .d equals that for water only for very dilute solutions. 

The determinations of the above values for potassium chloride, 
bromide, and iodide have shown that the rise of solutions of potassium 
bromide of different degrees of concentration is the mean of the rise 
of corresponding solutions of potassium iodide and chloride, the 
molecular weight of KBr being the mean between those of KCl and 
KI:— 


Height of rise. 
KI. 


KCl. 


~ 
found 


Solutions. a. q 3 ‘ c. 


+ mol, in llitre.. 117°4 115°9 

-» 1173 ’ 115°2 

-- 1164 . 114°6 

115°3 i ’ 111°3 

1141 yr ; 1071 

112°4 ’ , 102°8 

B. B. 

Capillary Phenomena in Relation to Constitution and 
Molecular Weight. By J. Travuse (Ber., 17, 2294—2316).—All 
the experiments described in this paper were made with aqueous solu- 
tions of organic substances: the advantages of the use of such solu- 
tions over organic liquid compounds, being the much greater height 
at which the former stand in capillary tubes, and the much greater 
differences in capillary height shown in the case of closely related 
substances. Voluminous tables are given, at once showing the dif- 
ference in capillary height caused by difference in the concentration of 
solutions of the same substance, and comparing the capillary heights 
of unlike substances in solutions of the same degree of concen- 
tration. The following are amongst the more important conclusions 
drawn from these experiments :—1. The capillary height of the solu- 
tion of an organic body decreases with increasing concentration. 
Equal differences of height are not, however, caused by equal incre- 
ments of concentration, the rate of difference first attaining a maxi- 
mum, and then diminishing. 2. In a homologous series, the capillary 
height diminishes with increasing molecular weight. The difference 
reaches its maximum sooner in more concentrated than in more 
dilute solutions. 3. Isomeric substances, although of related consti- 
tutions, have not necessarily equal capillary heights. With regard 
to the capillary relations of different organic series, the author gives 
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the following as the result of his observations:—An increase in 
capillary height is observed in passing, 1, from the fatty alcohols to 
the corresponding aldehydes or acids; 2, from the fatty acids to the 
hydroxy-acids ; 3, from the monohydric to the di- and tri-hydric 
alcohols ; 4, from the normal and iso-alcohols to the tertiary alcohols ; 
5, from the ethereal salts of formic acid to isomeric ethereal salts of 
the higher fatty acids; 6, from compounds of the propyl series to 
those of the allyl series. Probably an increase in capillary height 
also occurs in passing from aldehydes to isomeric ketones, and from 
fatty acids to their monosubstituted halogen-derivatives, although on 
further substitution a decrease occurs; further observations are 
required on these two points. Aldehydes show a lower capillary 
height than the corresponding fatty acids in concentrated solutions, 
but in dilute solutions the reverse is observed. Normal alcohols 


show a lower capillary height than iso-alcohols in concentrated solu- 
tions. A. J. G. 


Mutual Relations of the Physical Properties of the Ele- 
ments. By H. Fritz (Ber., 17, 2160—2165).—This paper contains a 
table of most of the heavy metals, with their melting points, specific 
gravities, atomic weights, and specific heats; from these, it may be 
shown by calculation that the product of the atomic heat by the relative 
heat is equal to the cube root of the product of the melting point mul- 
tiplied by the specific heat, As. Ds = ts; A being the atomic 
weight, s the specific heat, D the sp. gr., and ¢ the melting point. 
The elements are arranged in groups in which different values are 
substituted for ¢. In the case of lithium, sodium, and potassium, the 


value @+ _ is substituted for ¢; in the case of magnesium and 


t + 50 
74 


2°50 


aluminium the value 


, and in that of strontium and barium 


If the metals be arranged I, according to the amount of heat 
liberated by their union with oxygen and chlorine, and II, according 
to their conductivity for heat, the one series will be found to be 
the reverse of the other. A. K. M. 


A General Statement of the Laws of Chemical Equilibrium. 
By H. Le Cuarevier (Compt. rend., 99, 786—789).—The author 
extends and modifies Van t’Hoff’s general statement of the chemical 
equilibrium of a system by including in it the “ condensation ” of the 
system, that is, pressure, concentration, number of molecules in unit 
volume, &c., and by giving it a form similar to that of the laws 
relating to changes of equilibrium which effect mechanical work. 
Reversible chemical changes are thus brought into the class of 
reciprocal phenomena. 

When a system in stable chemical equilibrium is acted on by an 
external cause which tends to alter the temperature or condensation 
either of the whole system or of some of its parts, the system can only 
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undergo such internal modifications as would, if they had taken place 
spontaneously, have produced a change of temperature or con- 
densation of the contrary sign to that resulting from the action of the 
external cause. 

These modifications are generally progressive and incomplete. 
They are, however, sudden and complete if they can take place with- 
out changing the individual condensation of the different homo- 
geneous parts of the system, whilst at the same time they alter the 
condensation of the system as a whole. 

They are nil when their occurrence cannot produce changes 
analogous to those due to the external cause. 

Although modifications may be possible, they do not necessarily 
take place. In cases where no change occurs and the system remains 
unaltered, the original stable equilibrium becomes unstable, and the 
system can then only undergo such modifications as tend to bring it 
back to stable equilibrium. Many well-known reactions, including 
the phenomena of fusion, evaporation, solution, &c., are cited as 


examples. C. H. B. 


Inorganic Chemistry. 


Combustible Organic Matter in the Air. By A. Monrz and 
E. Ausin (Compt. rend., 99, 871—874).—The amount of combustible 
organic matter in the air was determined by two methods. In the 
first, a known volume of air, carefully filtered from suspended matter 
and purified from carbonic anhydride, was passed over heated cupric 
oxide, and the volume of carbonic anhydride produced by the com- 
bustion of the organic matter was measured. In the second, the 
amount of carbonic auhydride in 1000—1500 litres of air was deter- 
mined by the method previously described (7.e., by passing the air 
through a tube containing potash pumice), and an equal volume of 
air taken at the same place and at the same time was passed over 
heated cupric oxide, and the amount of carbonic anhydride formed 
was estimated. The difference between this amount and that already 
existing in the air is the amount produced by the combustion of the 
organic matter. Both methods gave identical results. 

At Paris, the amount of carbonic anhydride formed by the combus- 
tion of the atmospheric organic matter varies between 3 and 10 vols. 
per 1,000,000 vols. of air. At Vincennes the volume varies from 
2-u to 47 per million, the mean result for October, November, and 
December, 1882, being 3°3 vols. It would seem, therefore, that the 
amount of organic matter in the air is represented by a volume of 
carbonic anhydride equal to one-hundredth part of the volume of 
carbonic anhydride existing as such in the atmosphere. 

If it is assumed that all the combustible carbon is present in the 
air as methane, the volume of the hydrogen contained in the latter 
will be 16 per million of air, or, in Paris, 33 vols. per million, a num- 
ber which agrees well with the lower values found by Boussingault. 
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When electric discharges are passed through the air, the com- 
bustible organic matter is more or less completely burnt, and there is 
little doubt that the electric discharges which take place in the lower 
regions of the atmosphere destroy a considerable proportion of the 
combustible organic matter which the latter contains. C. H. B 


Reactions with Carbon and some of its Compounds. By 
G. Gore (Chem. News, 50, 124—126).—When white or red phos- 
phorus, or powdered arsenic or antimony or sodium, are added to 
fused potassium cyanide; or when aluminium or sodium phosphide, 
or a mixture of sodium phosphide with zinc, is added to fused potassium 
and sodium carbonates ; or when sodium carbonate is decomposed at 
a low red heat by phosphorus vapour; or when a mixture of red phos- 
phorus and ammonium carbonate is dropped into a red-hot porcelain 
crucible, a black substance separates, which in some cases is found to 
be carbon. Carbon is also obtained when coal-gas is passed over red- 
hot finely-powdered ferric oxide, vr over just fused argentic fluoride 
or chloride, or over chloride of lead or copper. Arsenic and anti- 
mony do not visibly decompose fused sodium and potassium carbo- 
nates; neither is carbon set free when ammonium carbonate is added 
to fused sodium; nor when coal-gas is passed over fused cadmium 
chloride or silver iodide; nor in several experiments wherein nume- 
rous hydrocarbons, in various solvents, were exposed to metals and 
metallic couples. Several unsuccessful attempts at deoxidising car- 
bonic anhydride are also described along with many experiments 
wherein many substances alone and in contact were immersed in 
various solutions of metallic salts containing carbon in combination, 
and in these solutions when exposed to carboniferous vapours, but in 
all cases without any deposition of carbon. The chlorides of carbon 
proved equally useless as sources of carbon, even resisting the influence 
of potassium, which however formed an alkaline salt with carbon tetra- 
chloride ; potassium or sodium, dissolved in anhydrous liquid ammonia 
at 60° F., behaved in a similar manner with carbon bromide and sul- 
phide, and with anhydrous sodium carbonate or formate, or ammonium 
oxalate. On passing dry ammonia gas into liquid carbon dichloride 
containing potassium, gas was evolved, and a red powder formed ; with 
naphtha instead of the chloride, the potassium only became red. Carbon 
is insoluble in anhydrous liquid cyanogen, sulphuric chloride, phos- 
phorus trichloride, antimony pentachloride, anhydrous liquid hydro- 
fluoric and hydrochloric acids: chlorides of carbon and bisulphide of 
carbon were also found to be insoluble in the last two acids, but they 
are soluble in liquid cyanogen. Many experiments with carbon bisul- 
phide are described ; for example, when silver and platinum in con- 
tact are immersed in it, after some time the silver blackens ; in the 
same way lead and mercury yield a black powder soluble in nitric 
acid. Thallium also blackens, but no action could be observed with 
tin, or magnesium and platinum, or with boron fluoride; tin tetra- 
chloride, thallium chloride, and cyanogen are dissolved by it, and it 
precipitates mercuric chloride from its solution in ether. The solutions 
of sulphur and phosphorus in carbon bisulphide give no reaction when 
exposed in an atmosphere of carbonic anhydride; zinc remains bright 
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in the sulphur solution and potassium and platinum in contact canse 
no free carbon to separate from it; aluminium and magnesium 
become dull, but are not corroded by prolonged exposure in the 
phosphorus solution. When a solution of silver nitrate with a piece 
of platinum partly immersed in it was exposed to carbon bisulphide 
vapour continuously for seven weeks, all the silver was precipitated ; 
magnesium, aluminium, or silver partly immersed in water exposed to 
the same vapour, were unaltered ; when, however, the silver was in 
contact with platinum, the liquid became dark and the silver above 
it blackened. A liquid which dissolved selenium was obtained by 
passing the vapour of selenium over charcoal powder kept at a full 
red heat. D. A. L. 


Polymorphism of Silicon Phosphate. By P. Havrergvmis 
and J. Marcorrer (Compt. rend., 99, 789—792).—Hydrated silica 
dissolves readily when heated with orthophosphoric acid, and the 
solution deposits crystallised silicon phosphate in forms varying with 
the temperature at which the deposition takes place. When an in- 
timate mixture of phosphoric acid and hydrated silica is gradually 
heated to 260°, about 5 per cent. of silica is dissolved, and a still 
larger proportion can be obtained in solution by gradually heating a 
mixture of phosphoric acid with silicon chloride. 

When the solution of silica in phosphoric acid is allowed to cool 
below 260°, it deposits crystals having the appearance of flattened 
discs. Similar crystals are obtained when the solution is mixed with 
strong sulphuric acid and heated for some time at a temperature 
somewhat abuve the boiling point of the latter. These crystals are 
hexagonal prisms, frequently macled in the same manner as lamellar 
hematite. They act strongly on polarised light, and are somewhat 
rapidly attacked by water, but do not alter in contact with alcohol. 

If the temperature of the solution of silica is gradually raised from 
260° to about 360°, it deposits an abundance of very thin hexagonal 
lamelle, which act feebly on polarised light and resemble tridymite in 
appearance. They are, however, distinguished from the latter by the 
fact that they yield silver phosphate when fused with silver nitrate. 
These lamelle are not altered by alcohol, but are slowly attacked by 
water with formation of phosphoric acid and soluble silica. 

If the solution of silica is heated rapidly, it remains limpid up to 
about 700°, but between 700° and 800° it deposits regular octahedra 
which are almost always modified by cubical faces. This form of 
silicon phosphate has already been described (Abstr., 1883, 782). 

When phosphoric acid containing only a small proportion of silica 
is rapidly heated to about 900—1000°, the crystals obtained are mono- 
clinic prisms which act strongly on polarised light. At a high tempe- 
rature, these prisms are more stable than the other forms, If phos- 
phoric acid saturated with silica is slowly heated to 1000°, a mixture 
of all four forms is obtained; but if the temperature is maintained 
the lamelle and octahedra are quickly attacked, whilst the prisms 
continue to increase. 

The crystals were analysed by fusion with silver nitrate. They all 
have the composition P,O,,Si0, The hexagonal crystals are formed 
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below 300°, the lamelle resembling tridymite at about 360°, the regu- 
lar octahedra between 700° and 800°, and the monoclinic prisms 
between 800° and 1000°. This polymorphism is not due to different 
groupings of the same crystalline elements, for the hexagonal crystals 
are attacked by water, which has no action on the octahedra or 
risms. 
Other phosphates behave in a similar manner. C. H. B. 


Crystalline Phosphorous Anhydride. By J. M. Canetti (Chem. 
News, 50, 209).—The mixture of oxides obtained by burning phosphorus 
with a limited supply of air was placed at both ends of a long tube, 
the intervening space being empty; carefully dried and purified 
hydrogen was then passed through the tube and the foremost portion 
of the oxides gently heated. At about 350° F. crystals were deposited 
in the empty portion of the tube, whilst the residue became semi- 
fused. The crystals, apparently monoclinic, could not be measured ; 
when quickly transferred to litmus-paper they did not redden it for 
some seconds. Their solution did not give phosphoric acid reactions 
with either ammonium molybdate or magnesia mixture; but after 
warming with nitric acid both reactions were obtained. It is hence 
inferred that these are crystals of phosphorous anhydride. o 

~ ALL. 


Arsenic Trifluoride. By H. Moissan (Compt. rend., 99, 874—876). 
—Arsenic trifluoride was obtained by heating calcium fluoride and 
arsenious oxide with sulphuric acid. It forms a colourless, very 
mobile liquid, which boils at 63° under a pressure of 752 mm., and 
fumes in the air; sp. gr. = 2°734. It dissolves a certain quantity of 
iodine, acquiring a purple-red colour, and combines with bromine at 
a gentle heat, forming a crystalline compound. When heated to dull 
redness in a glass vessel, it yields silicon fluoride and arsenious oxide, 
but no metallic arsenic is liberated: 4AsF; + 3Si0, = 2As,0, + 
3SiF, When the arsenious fluoride is electrolysed in a platinum 
vessel by means of 25 Bunsen elements arranged in series, metallic 
arsenic is deposited, and a yas is given off at the positive electrode 
which, although made of platinum, is superficially attacked. 

C. H. B. 


Specific Gravity of Sulphuric Acid. By D. Menpexéerr (Ber., 
17, 2536—2541).—A reply to Lunge (Abstr., 1884, 1256), in which 
the author upholds the correctness of his density 1°8371 at as 
against that of 1°8384 found by Lunge. L. T. T. 


Octosulphates. By R. Weser (Ber.,17, 2497—2503).—By heat- 
ing carefully dried sulphates with excess of sulphuric anhydride, the 
author has obtained a series of well characterised salts of the general 
formula M’,0,8SO;. The product while still hot consists of two 
layers, the upper one being unchanged anhydride. The salt solidifies 
as it cools, and the still liquid anhydride may be poured off, and 
the last traces carefully distilled off at about 60°. 


122 ABSrRACTS OF CHEMICAL PAPERS. 


The potassium salt, K,0,8SO,, melts in the presence of excess of 
sulphuric anhydride at 80°: when isolated, it is slowly decomposed at 
the hoiling point of the anhydride, yielding first K,0,2S0O,, and finally 
K,SO,. It crystallises from the fused mass in prisms. Rubidium and 
cesium behave exactly like potassium, but no corresponding sodium 
or lithium compound could be obtained. The ammonium salt, 
(NH,).0,8SO,, is formed even more easily than the potassium salt. 
Of the heavy metals, thallium alone seems capable of forming an 
octosulphate. Its crystals seem to be isomorphous with those of the 

tassium compound, and, like the latter, it yields a disulphate, 
T1,0,2S0;, when heated. Silver yields a disulphate, Ag,O,2SO;, under 
this treatment, but no higher sulphate could be obtained. The 
analogy of thallium to potassium, and the dissimilarity therefrom of 
sodium and lithium, are noticeable. es ms 


Action of Water on Double Salts. By F. M. Raoutr (Compt. 
rend,, 99, 914—916).—The author has determined the molecular 
reduction of the freezing point produced by various double salts 
containing more than one molecule of the acid radicle, with the results 
given in the following table, where A is the observed molecular 
reduction and S the sum of the molecular reductions produced 
separately by each of the simple salts of which the double salt is 
composed :-— 


A. 8. A. 8. 
K,SO,MgSO,.. 57°7 58°2 2KC1,MeCl,.. 1172 1160 


K,SO,Zn80,.. 581 572 | 2KCLCnCl .. 1168 1156 
K,S0,,FeSO,.. 565 580 | 2AmClHgCl. 684 901 
K,S0,,CuSO,.. 583 57:0 | 2NaClPtCl,.. 542 963 
K,S0,,Al,3S0,. 824 834 | 2KLHel, .... 90-0? 
K,S0,,Fe380,. 850 821 | 2KCy,HeCy.. 81:9 
K,S0,,Cr,380,. 832 844 | KCy,AgCy .. 66-00? 


It is evident that many double salts, especially the alums and the 
double sulphates and double chlorides of the magnesium group of 
metals, produce a molecular reduction of the freezing point practically 
identical with the sum of the molecular reductions produced separately 
by each constituent salt. In other words, they behave in solution as 
if the constituent salts were merely mixed and not in actual combina- 
tion, a result which agrees perfectly with thermochemical observa- 
tions. In the case of the last five salts in the table, however, this 
does not hold good, and it follows that these double salts are not 
completely decomposed by water, a result agreeing with thermo- 
chemical observations, which show that the formation of each of the 
last three is accompanied by the development of a considerable 
amount of heat. 

From these results, it follows that a comparison of the observed 
molecular reduction of the freezing point produced by a given double 
salt with the sum of the partial reductions produced by each con- 
stituent, will show whether the double salt is or is not completely 
decomposed when it is dissolved in water. 

If it is assumed that the molecular reduction produced by a given 
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double salt is equal to the mean molecular reduction of the potassium 
salts containing the same number of atoms in the molecule (a sup- 
position which is supported by the known behaviour of silver potas- 
sium cyanide), it is possible to calculate the amount of decomposition 
which each salt experiences when dissolved. Some of the numbers 
thus obtained are given in the following table. They represent that 
fraction of the molecule of the double salt which is decomposed by 


water :— 


KCy + AgCy + water (2 litres) ....... , 

2KCy + HgCy.+ water (10 litres)........ 0°38 
2KI + HglI, + water (4 litres) ........ 0°38 
2AmCl+ HgCl, + water (10 litres)........ 0°59 
2NaCl + PIC], + water (4 litres) ........ 0°26 
2KCl + MgCl, and analogous chlorides .... 1°00 
K,.SO, + MgSO, ~ sulphates.... 1°00 
K,S0, + Al,3S0, ” ” cece 1:00 

C. H. B. 


Magnesium Suboxide. By G. Gore (Chem. News, 50, 157). 
—Beetz (Phil. Mag., 1866, 269) observed, when magnesium elec- 
trodes were used for the electrolysis of a solution of sodium chloride, 
that a black substance was formed on the positive pole, and from the 
fact that it evolved hydrogen in contact with certain aqueous solutions, 
he concluded that it was magnesium suboxide. 

The author has observed a similar phenomenon under the following 
conditions :— 

When magnesium alone is partly immersed in water and exposed 
to coal-gas, carbonic anhydride, vapour of CCl, or C,Cl,, or when it is 
immersed in a mixture of absolute alcohol with glacial acetic acid ; 
the deposition is slight with magnesium in liquefied glacial acetic acid 
alone, or in a solution of toluene or formic acid in absolute alcohol, or 
in a mixture of glacial acetic, with either sulphuric acid or vegetable 
naphtha. On the other hand, the deposition is more rapid in all these 
cases when the magnesium is in contact with either platinum, gold, 
silver, or iron, and most rapid with palladium. Magnesium and 
platinum in contact produce it when they are immersed in a solution of 
either creosote, toluene, or xylene in vegetable naphtha, or in a solution 
containing 1°25 mm. of hydrochloric acid per ounce of water. The 
black deposit is also formed when magnesium alone is immersed in 
solutions of the following salts containing 5 grains of salt per ounce of 
water :—potassium, sodium, ammonium, lithium, barium, strontium, 
calcium, and magnesium chlorides, bromides of the first three, and 
potassium iodide, the sodium chloride solution giving the largest 
amount. In all cases it appeared within the first few days, sub- 
sequently disappearing with the simultaneous formation of white 
magnesium hydroxide. From all these facts, it is evident that the 
black substance comes from the magnesium. It turns white when 
heated to a temperature below redness. It is soluble in dilute nitric 
acid, yielding a green solution owing to reduction; hydrochloric and 
sulphuric acids dissolve it with effervescence. Its hydrochloric acid 
solution contains magnesium chloride only. These results confirm 
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Beetz’s conclusion, namely, that this substance is magnesiwm sub. 
owide, D. A. L. 


Copper Peroxide. By G. Kriss (Ber., 17, 2593—2597).—The 
experiments by Thénard seemed to indicate the formation of a copper 

roxide by the agitation of cupric oxide with a dilute solution of 
eo el peroxide. In this paper, a description is given of a repeti- 
tion of this work, and it is shown that if very finely divided cupric 
oxide is agitated for several days with hydrogen peroxide there is 
gradually formed an olive-green precipitate of composition CuO,,H,0. 
it is decomposed at a temperature of 6° when moist, but is far more 
stable when dry. The formation of this compound points to the 
tetratomicity of copper. From other experiments, it would appear that 
an oxide can be obtained intermediate in composition between cupric 
oxide and peroxide, formed by heating cupric oxide with caustic potash, 
or potassium or sodium chlorides. Ve m V. 


Decomposition of Cupric Oxide by Heat. By E. J. Maumené 
(Compt. rend., 99, 757—759).—A criticism on the papers by Debray 
and Joannis (this vol., pp. 21 and 22). C. H. B. 


Action of Hydrogen Sulphide on Metallic Silver. By J. M. 
CaseLt (Chem. News, 50, 208—209).—The author has made four 
experiments in which very carefully cleaned pure silver was exposed 
under certain varying conditions to a current of pure hydrogen sul- 
phide, which was first carefully dried. The results tend to show that, 
in absence of water, hydrogen sulphide does not act on silver at the 
ordinary temperature. D. A. L. 


Silver Hydroxide. By J. D. Bruce (Chem. News, 50, 208).— 
When dilute solutions of silver nitrate and potassium hydroxide, in 
90 per cent. alcohol, are mixed at the ordinary temperature, in quan- 
tities containing equivalent amounts of the two substances (AgNO; 
and KHO), the usual granular brown precipitate of silver oxide is 
formed. When, however, the mixing is effected at very low tempera- 
tures, the precipitate which forms is flocculent, and has less and less 
colour as the temperature is lowered, until at about —50° F. the precipi- 
tate is almost white. This white precipitate soon becomes coloured, 
and at —40° F. is already pale brown. The white precipitate is 
presumably silver hydrowide, and is but slightly soluble in water. 

D. A. L. 

Hydrated Aluminium Sulphate. By P. M. Detacnar.onny 
(Compt. rend., 99, 800—801).—W hen a moist mass of crystals of normal 
aluminium sulphate, Al,3SO,,16H,0, is cooled to 6—8°, crystals of a 
new hydrate, Al,3S0,,27H,O, are gradually formed. These crystals 
are hexagonal prisms modified by faces of the rhombohedron in the same 
manner as crystals of dioptase. They are formed only below 9°5°, and 
when exposed to the air at ordinary temperatures they give off water 
and are reconverted into the hydrate Al,3S0,,16H,O0. The same 
change is brought about by mechanical disturbance, such as crushing 
the crystals with a pestle. The crystals can, however, be preserved in 
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closed flasks without undergoing any alteration. The formation of this 
hydrate from the ordinary hydrate is much facilitated by mixing the 
latter with some ready-formed crystals of the former. C. H. B. 


Reaction between Ferric Oxide and certain Sulphates at 
High Temperatures. By Scueurer-Kestner (Compt. rend., 99, 
876—877).—When a mixture of two parts of calcium sulphate and one 
part ferric oxide is heated to bright redness, it fuses, the whole of the 
sulphur is expelled, and a residue of ferric and calcium oxides is left, 
soluble in dilute acids. Even acetic acid gradually removes the 
calcium in the cold. During the decomposition, sulphuric anhydride 
is first evolved, and atterwards, as the temperature rises, sulphurous 
anhydride and oxygen. Probably the mixture fuses and calcium 
oxide and ferric sulphate are formed, the latter being afterwards 
decomposed. By adding a flux, such as calcium chloride or fluoride, 
decomposition takes place at a lower temperature, but the crucible is 
much corroded. 

Lead sulphate is decomposed in the same way at a somewhat lower 
temperature. The residue dissolves in dilute nitric acid without 
evolution of nitrogen oxides, and acetic acid gradually dissolves out 
the lead in the cold. Magnesium sulphate behaves in a similar 
manner, but does not fuse, and only sulphurous anhydride and oxygen 
are given off without any sulphuric anhydride. C. H. B. 


Mineralogical Chemistry. 


The Brown Coal of Istria and Dalmatia. By Lopin (Dingl. 
polyt. J., 253, 534).—The author gives an account of the strata of Istria 
and Dalmatia belonging to the eocene period, and of the geology of 
the deposits of brown coal. The coal in the Carpano Valley has the 
following composition :—I, from the lower beds; II, from the lower 
beds altered by exposure to atmospheric influences ; III and IV, from 
the upper beds ; and V, an average sample. 
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Analysis of Cassiterite from King Co., N. Carolina. By J. 
D. Bruce (Chem. News, 50, 209).—The sample examined is of light 
brown colour, transparent, and of resinous lustre. Its sp. gr. is 6°956. 
For analysis, the powdered mineral was gently heated in a glass tube 
in a current of hydrogen, the residue digested with hydrochloric acid, 
the tin precipitated as stannous sulphide, and the filtrate treated in 
the usual manner. The following are the results of analysis :-— 


. Loss on _ Insoluble 
Sn0.. Fe,03. CaO. MgO. ignition. _ residue. Total. 


95°176 1-455 0277 0020 0-218 2°841 99-987 
The insoluble residue is probably chiefly silica. D. A. L. 


Apatite from Amelia Co., Virginia. By G. H. Rowan (Chem. 
News, 50, 208).—This specimen of apatite occurs imbedded in felspar 
in a vein of coarse granite, from which large sheets of mica and many 
rare minerals are obtained. The crystals are white and translucent, 
with a shade of violet, and are cracked in various directions, laminated 
parallel to face i ii, of vitreous lustre, and quite fragile. When heated, 
it phosphoresces with a yellow light. Its sp. gr is 3:161. The analy- 


tical data give the following :— 
Total 


Loss on Insoluble (less 1°39 
CaO. Al,O;. Fe,03. POs. F. Cl. ignition. residue. O for F). 
53°94 019 O81 41°06 3°30 trace O81 0°63 99°33 


This corresponds with the formula Ca;P,0, + 3CaF,. The insoluble 
residue is probably due to adhering mica. D. A. L. 


Fluor-apatites. By A. Dirre (Compt. rend., 99, 792—794).—A 
metallic phosphate, e.g., calcium phosphate, is heated to redness for five 
or six hours in a platinum crucible with three times its weight of normal 
potassium fluoride and a large proportion of potassium chloride. 
The prodact is allowed to cool and the residue treated with water, 
when crystals of fluor-apatite, 3Ca;P,0,,CaF,, remain undissolved. 
These crystals are quite free from chlorine, a result which agrees with 
Guntz’s observation, that the heat of formation of calcium fluoride is 
higher than that of the chloride. The amount of potassium fluoride 
present should not be more than 5 per cent. of the amount of potas- 
sium chloride, for if the alkaline fluoride is in excess the calcium 
phosphate is converted into fluoride. According to Guntz, the heats 
of formation of barium and strontium fluorides at the ordinary 
temperature are somewhat lower than the heats of formation of the 
corresponding chlorides. It would appear, however, that at high 
temperatures this is not the case, for if barium or strontium phosphate 
is substituted for calcium phosphate in the foregoing reaction, the 
corresponding fluor-apatite is obtained perfectly free from chlorine. 

Another method of preparation is as follows :—Calcium fluoride 
and phosphoric anhydride in suitable proportions are heated for 
several hours with a large proportion of potassium chloride, and the 
product is extracted with water after cooling. In this case the 
reaction can be represented by one of the following equations : — 
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6P.0; ~~ 10CaF, = 3Ca;P,0,,CaF, + 6POF, 
24P.0, + 50CaF, = 5(3Ca;P,0.,CaF,) + 18PF;. 


The alkaline chloride simply plays the part of a solvent, from which 
the apatite crystallises. The phosphoric anhydride may be replaced 
by ammonium phosphate, care being taken to avoid excess of the 
latter. The corresponding barium, strontium, and magnesium com- 
pounds are obtained in a similar way. 

Calcium fluor-phosphate obtained in this way sometimes forms long 
prisms, the faces of which are striated parallel with the lateral edges, 
sometimes short prisms terminated by hexagonal pyramids. They 
are not altered by heat, but dissolve slowly in dilute acids in the cold, 
more rapidly when heated. The barium, strontium, and magnesium 
compounds have the same form and properties. Iron fluor-phosphate 
forms transparent green needles which are difficult to separate from 
the fused amorphous matter which accompanies them. 

C. H. B. 


Origin and Formation of Masses of Calcium Phosphate in 
Sedimentary Rocks. Their Relation to the Iron Ores and 
Clays of the Siderolithic Horizon, By Drevtarair (Compt. rend., 
99, 813—816).—This paper is mainly a résumé of conclusions already 
published (Abstr., 1884, 1272) respecting the origin of the phos- 
phorites found in limestone caverns. 

Comparative examinations of many specimens of iron ores and clays 
from the siderolithic horizon, and of the limestones with which they 
are in contact, leads to the conclusion that the origin of the former is 
intimately connected with the latter, and that the iron ores and clays 
have been formed by the destruction of the calcareous rocks, and are 
really the residues left when the limestones were dissolved by perco- 
lating water from lakes and lagoons. The iron ores derive their 
phosphorus from the original limestones, and are more highly charged 
with phosphorus the higher the proportion in which this element 
existed in the limestones and the percolating water. C. H. B. 


Phosphatic Deposits of the South-east of France. By P. 
De Gasparin (Compt. rend., 99, 839—841).—The large proportion of 
phosphoric acid in the fossils of the gault in the south-east of France 
has in all probability been derived from water containing phosphoric 
acid or phosphates in solution. This water has percolated through 
the sandy matter coraposing the grits in which the fossils are enclosed, 
and the phosphoric acid has been retained by the calcium previously 
existing in the shells in the form of carbonate. This supposition is 
supported by the fact that in many localities in the south-east of 
France there are large phosphatic, chalky, and ferrunginous masses of 
rock, the formation of which can readily be explained in the same 
way. 

The solution of phosphoric acid or phosphates may possibly have 
been derived from voleanic rocks by the action of the acid water also 
evolved during volcanic disturbances. Cc. H. B. 
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Investigation of a Saltpetre-earth from Turkestan. By N. 
Laupavin (Jour. Russ. Chem. Soc., 16, 617—638).—A sample of this 
earth was sent to the author from Fort Nukus, Province Amu-Dari, 
Colonel Albanof found that the natives of the oasis Amu-Daria prepare 
nitre by boiling this earth with water and evaporating the solution 
until it crystallises on cooling; they use it for the manufacture of 
gunpowder without any further purification. They regard this 
impure nitre as a poison. This earth covers an area of 7 square 
kilos. on the frontier of China, over the ruins of the old city of 


Kunia-Ugrentch, in a country with very little rain. 
The earth, which is of a pale cinnamon colour, is dry, and can be 


readily pulverised between the fingers. It has a feebly alkaline 


reaction. 
The author gives a detailed account of the method used for the 


quantitative determination of the different constituents of the earth ; 
he finds that when calcium oxalate is precipitated from a solution con- 
taining alkalis, appreciable quantities of the latter are carricd down 


with the oxalate. 
In the following table, the results of the analysis are given in per- 
centages of the earth, dried at 100°, 96°21 parts of which are equal 


to 100 parts of air-dried earth :— 
Portion Soluble in Water. 
N;0; Cl. SO,  K,O.  NaO.*  Si0s,Fe,0s,Al:0,. 
6°28 7°82 235 257 832 0-02 


CaO. MgO. Soluble humus. 
1:34 0:80 015 = 
Subtracted oxygen equivalent to 7°82 of Cl 


* Containing Li,O. 


Portion Soluble in Hydrochloric Acid. 


SO . Si0,. P,O;. K,0*. Fe,03. Al,O3. CaO.t MgO. Mn,0,. 
038 0018 0314 058 291 275 758 250 O11 = 17142 
* Containing Na,O and Li,O. t Containing SrO. 
Portion Insoluble in Water and Hydrochloric Acid. 
Organic substances 
und water. SiO, <Al,03* CaO. MgO. K,O. Na,O. 
1°84 37°39 560 O51 O25 146 1:37 = 48°42 


* Containing traces of FeO; and P.O. 


Total nitrogen 
Organic nitrogen in this 
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S r hydrochloric acid.... 17°14 
Carbonic anhydride ............eeseseee 5°73 
Substances insoluble in water and in acids. 48°42 
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To this sum should be added the quantity of water of crystallisation 


contained in the salts at 100°. 
The constituents of the portion of earth soluble in water may be 


grouped as follows :— 


Potassium nitrate........ 5°52) 31 nit t 
Sodium nitrate.......... 4°05 Pe i661. 
Magnesium nitrate . 1°04 : 
Sodium chloride ........ 12°90 

Calcium sulphate ........ 3°25 

Magnesium sulphate ..... 0°66 


The total of calcium sulphate, including the portion soluble in 
hydrochloric acid, is 3°93 per cent., and from this CaSO, + H,O0 = 
497. This gypsum, according to Puchard, plays an important part 
in the formation of nitre under the influence of a ferment. 

The analysed earth may be regarded as comparatively very rich in 
nitre, for in other countries earths containing only 0°26 per cent. are 
worked up with success. 

On comparing the composition of the portion of earth insoluble in 
water, A, with the analysis of mud suspended in the water of Amu- 
Dari (Schmidt and Dorandt), B, the author finds a striking similarity 
between the two :— 


Blue Quartz from Nelson Co., Virginia. 


A. B. 

ee 0°53 0-00 
a 52°47 49°62 
P.O; cose ee 0°46 0°22 
eS 8:04 8:17 
- ae 2°87 2°15 
| 1:92 1°65 
Rt aeceus 419 4:73 
pV 11°57 17°43 
as 11°35 11:16 
BD sepievs 3°86 2°61 
OS) 0°15 0°15 
Humus.... 0°96 ’ 

Water...... 1-63 } on 

100-00 100°00 B. B. 


By R. Ropertson 


(Chem. News, 50, 207).—This quartz is found associated with felspar 
in varying quantities; it has a characteristic waxy lustre, varies in 
colour from pale to deep blue, and is penetrated by numerous thin 
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brown films. A thin section under the microscope shows a network 
of thin, acicular, brown crystals throughout the mass, so that, when 
magnified 400 times, it presents an appearance similar to that of 
sagenite when seen by the naked eye. Some of the crystals are 
twinned, forming geniculations common with rutile, The section is 
yellow by transmitted, and blue by reflected light. 

A fragment fused before the hot-blast blowpipe retains its blue 
colour. Analysis yields the appended results per cent. :—Fe,0,, 0°539 ; 
TiO,, 0-069; SiO, (by difference), 99°392. Kautile is frequently found 
in the granulitic rocks of the district, and the magnetic iron ores of 
the locality contain large amounts of titanium oxide. D. A. L. 


Analysis of Pinite from Madison Co., N. Carolina. By 
C. L. Resse (Chem. News, 50, 209).—This mineral is found in 
amorphous irregular masses. It is white, with a tinge of green, has a 
waxy lustre, a rough fracture, and is greasy to the touch. Its 
hardness is nearly 3; its sp. gr. = 2°822. The average of two 
analyses by the author gave the results under A, whilst under B are 
the results obtained from the analysis of this mineral made by C. H. 
Slaytor in Bunsen’s laboratory at Heidelberg. 


SiO, Al,O;. CaO. MgO. K,0. Na,O. Water. Total. 

A.... 47°28 3647 028 trace 11°40 0°74 439 = 100°56 
B.... 4731 3311 — — 1337 — 105= 99°84 
D. A. L. 


Amazon Stone from Amelia Co., Virginia. By C. C. Pace 
(Chem. News, 50, 208).—This variety of amazon stone, in moderate 
sized crystals, is of uniform light green, or bluish-green colour ; 
whilst in large crystals the colour shades off to white. Its cleavage 
lustre is vitreous, or pearly; its sp. gr. = 2°564. A thin section 
seen under the microscope shows the characteristic grated structure 
of microcline, along with a slight admixture of plagioclase. Analysis 
yields the following figures :— 


SiO. Al,Os.  Fej03. CaO. MgO. KO. Na,O. Total. 
6412 1684 228 O32 O26 1334 188 = 99°04 
D. A. L. 
Albite frcm Amelia Co., Virginia. By R. Roserrson (Chem. 
News, 50, 208).—This variety of albite is occasionally found within 
masses of albite. It is bluish-grey, and slightly opalescent. Cleavage 
on O pearly, and regularly striated on ii pearly. Its sp. gr. is 2°618. 
Analysis gave :— 
SiO.. Al,O;. CaO. MgO. Na,O. _  K,O. 
67:06 2172 159 OC3 l0OVl 039 = 10083 
corresponding approximately with 6 mols. albite and 1 mol. anorthite. 
D. A. L. 


Analysis of Chrysocolla from Gila Co., Arizona. By R. 
Ropertson (Chem. News, 50, 209—210).—The mineral consists of 
coal-black particles united by a much smaller quantity of bright 
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bluish-green chrysocolla. The dark portion is purple-black, opaque, 
with sub-metallic to dull lustre, fracture rough, with tendency to 
conchoidal, and streak grey. Its hardness is 3; its sp. gr. = 2°04. 
Analysis gave the following figures :— 


SiO,. CuO. Al,O3. Fe,03. OH. Mn,03. Total. 
3158 3028 627 O84 2871 222 = 99°9u 


Neglecting the manganese and iron, which are probably uncom- 
bined, these numbers agree with the formula for asperolite, CuSiO,;+ 
3H,0, wherein one-third of the copper is replaced by alumina. The 
dark colour is due to the iron and manganese. D. A. L. 


The Pegmatite on the Borders of Vizézy, near Montbrison. 
By F. Gonnarp (Compt. rend., 99, 881—883).—In addition to the 
minerals already described (this vol., p. 34), the pegmatite near 
Montbrison contains small, green, hexagonal prisms, truncated at 
both ends; these, however, are not emeralds, but crystals of green 
apatite, similar to those found at Irigny and other localities. Not- 
withstanding the statements of Passinges and Bournon that this 
pegmatite contains emeralds and andalusite, the author has not been 
able to find either of these minerals in it. C. H. B. 


Diamond-bearing Rocks of South Africa. By H. E. Roscor 
(Chem. News, 50, 243—244).—The diamonds are reached at the 
Kimberley Mine by shafts sunk through 3 feet of red sand and 
5 to 15 feet of tufaceous limestone to a soft, yellow, earthy diamond 
rock 30 feet thick, succeeded by a soft, blue, diamond rock, proved to 
a depth of 282 feet. ‘he diamonds are found in the yellow and blue 
“ stuff,” along with garnets, mica, bronzite, ilmenite, pyrites, &c. 
The following specimens of rocks were examined :—I. A compact 
greenish-grey rock, labelled “The Hard Rock.” II. A compact rock 
of dull rusty brown colour, “ Layer of Ironstone.” III. A friable 
earthy rock of greenish-blue colour, in which the diamonds occur. 
IV. A mixture of several minerals, in pieces about the size of a pea, 
“Coarse, heavy deposit, Kimberley blue ground.” V. A similar 
mixture, in much finer grains, labelled ‘‘ Fine heavy deposit, Kim- 
berley blue groand.” Sections of the first three specimens were cut 
and sent to Professor Bonney. An abstract of his report upon them 
is as follows:—I. This rock is an actinolite-diabase, and could not be 
distinguished from specimens obtained from various British localities, 
where rocks of palwozoic or greater age occur. I. This is rather a 
decomposed basalt belonging to the same group as I, but probably 
from a different mass, and altered in a different way. These two 
specimeus gave the following results on analysis :— 
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II. 
48-47 
16-33 
9°85 
165 
0-48 
8-43 
7°38 
ag f BSD ab 120° 
7 44) 1:89 ,, red heat 


Limonite. Bronzite. 
55°17 
2°95 


5°76 


3°64 
32°83 


100°35 


These have a very similar composition, the second differing from 
the first in containing a considerable percentage of water, and in the 
fact that its iron is almost entirely in the peroxidised state. III. Of 
this specimen, Professor Bonney reports mainly as follows :—No. III 
is evidently a breccia composed of a compact serpentinous rock of 
dark colour, the fragments and the paste apparently being similar in 
character. One or two scales of bronzite and a black mica are 
scattered in the matrix, with some small grains of a black mineral 
of irregular fracture, and one of a brown mineral. Microscopic 
examination shows the ground-mass to consist of a very minute 
aggregation of doubly refracting crystallites of no very definite but 
rather fibrous shape, and specks of ferrite. Here and there the 
colouring mineral is opacite. Frequent cracks appear to traverse the 
slide, occupied by a clearer mineral similar to that disseminated 
through the slide. There is a small crystal resembling a hydrous 
bronzite. He has a very strong suspicion that the fragments have 
been a basalt-glass, or an olivine-glass, more probably the latter, 
converted by hydration into a kind of serpentine. An analysis of 
the earth gave the numbers under III above. lt was noticed that 
a peculiar smell, somewhat like that of camphor, was evolved on 
treating the soft, blue, diamond earth with hot water. A quantity 
of the earth treated with ether gave a small quantity of a crystalline, 
strongly aromatic body, which was very volatile, burned easily with 
a smoky flame, and melted at about 50°. The presence of this 
carbonaceous substance is most interesting, and tends to confirm 
Professor Cohen and Mr. Dunn’s hypothesis that the carboniferous 
shales that are penetrated by the diamond-bearing “ pipes” have been 
the source of the carbon which is now found as diamond. IV and V, 
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which are samples of the deposit obtained by washing the “stuff,” 
show the minerals which accompany the diamonds. 100 grams of 
No. V_ contained:—Garnet 10°76, bronzite 3°64, ilmenite 54°80, 
pyrites 0-14, mica 0°20, limonite 16°12, pieces of the rock which have 
escaped disintegration, with some limonite, 10°84, coarse sand, a 
mixture of all the above, 3°46. The composition of the limonite and 
bronzite are given above. J. 


Organic Chemistry. 


Some Reactions of Silver Cyanide. By C. L. Broxam (Chem. 
News, 50, 155).—Hydrocyanic acid is evolved on treating pre- 
cipitated silver cyanide with concentrated nitric acid; on boiling, the 
cyanide is entirely dissolved and silver nitrate crystallises from the 
cooled solution. If, however, the solution is decanted when only 
a portion of the precipitate is dissolved, it deposits minute needles 
as it cools; these crystals, which mat together in a remarkable 
manner when the solation is stirred, are silver nitrocyanide, 
AgCN,2AgNO, (Abstr., 1884, 168). The residue left by the nitric 
acid consists of unattacked cyanide mixed with some of these crystals. 
This change also takes place slowly in the cold with concentrated 
nitric acid; a boiling mixture of nitric acid, sp. gr. 1°400, with an 
equal volume of water, appears to be the most suitable for dissolving 
silver cyanide as nitrocyanide. 

When precipitated silver cyanide is treated with a strong solution 
of sodium carbonate, it becomes granular, and the granules are 
observed to be fringed with minute needles. By boiling the pre- 
cipitated cyanide with strong solutions of potassium or of sodium 
carbonate, it dissolves practically without decomposition, but is 
converted into small prismatic crystals, which are sparingly soluble in 
the hot solution of the alkaline carbonate, and are completely 
deposited from this solution as it cools. D. A. L. 


Action of Primary Alcoholic Iodides on Silver Fulminate. 
By G. Catmuts (Compt. rend., 99, 794—797).—25 grams of dried 
silver fulminate were heated with 25 grams of methyl] iodide and 40 
grams of ether in a sealed tube at 50° for 24 hours. The products 
are silver iodide, methylcarbylamine, and §-nitroethylene. Ethyl 
iodide and the higher primary iodoparaffins react in a precisely 
similar manner: CNAg: CAgNO, + 2MeI = 2Agl + CNMe + 
CH,:CH.NO,. In this reaction silver fulminate is split up into 
two parts. In order if possible to obtain the intermediate com- 
pounds— 


CNMe: CMe.NO, ; CNEt : CEt.NO,, 


100 grams of methyl iodide mixed with 50 grams of ether were 
allowed to act on 50 grams of the dried fulminate at the ordinary 
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temperature for four or five days, but the only products obtained 
were a-nitroethylene and methylearbylamine. Ethyl iodide and its 
higher homologues behave in the same way. 

The nitro-derivatives of the ethylene series are characterised by 
their power of existing in two modifications, the a-derivatives forming 
colourless liquids soluble in ether and chloroform, whilst the 6-deriva- 
tives are yellow resinous solids insoluble in the same solvents. 
From their chemical behaviour, it would seem that the former are the 
true nitro-derivatives, whilst the latter are oximido-derivatives. 

From these results, it follows that silver fulminate contains two 
dissymmetrical groups, each of which contains one atom of silver. 
One of these groups is silver cyanide, CNAg, whilst the other 


contains the sub-group N¢ | and the second atom of silver, the 
O 


latter being united with the second atom of carbon, which is in 
direct union with the nitrogen in the first group (this nitrogen 
acting as a pentad) and thus links the two groups together :— 


Silver fulminate. Mercuric fulminate. 


It is evident from this formula that the two metallic atoms in the 
silver fulminate have diiferent functions, and this explains the non- 
existence of mixed fulminates of the alkali metals. The formula also 
explains generally the observed action of the halogens on the 
fulminates. 

The fulminates are isocyanides or metallic carbylamines united by 
nitrogen to a bivalent residue of a metallic derivative of nitro- 
methane, the metal attached to the nitro-group being any metal what- 
ever. This function, which is peculiar tu the carbylamines and does 
not appertain to the metullic nitriles (cyanides), may be termed the 
carbazilic function. The relation of the carbazylic type to the allied 
types is shown by the following formule :— 


C:N CH,.CH C:N.Me 
ite Y 


Nitrile. Metanitrile. Carbylamine. 


Gallisin. By C. Scumirr and J. Rosenuex (Ber., 17, 2456— 
2467).—This paper forms a continuation of C. Schmitt and A. 
Cobenzl’s communication on this subject (Abstr., 1884, 961). 

Action of Sulphuric Monochloride on Gallisin.— When pure dry galli- 
sin is gradually added to sulphuric monochloride, SO,C1.OH, it is 
dissolved, bydrochloric acid being at the same time copiously evolved. 
All heating must be carefully avoided, as decomposition sets in at 
about 60—7v°. The syrup produced cvuld not be obtained in a crys- 
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talline state, and as it is decomposed even at ordinary temperatures it 
was poured on to broken ice, and the aqueous solution thus obtained 
neutralised with barium carbonate. The barium salt was obtained as 
a white flocculent precipitate by pouring its solution into alcohol ; 
when dried, it forms a white hygroscopic powder which is slowly 
decomposed on exposure to the air, quickly at 80—100°. The com- 
position of this substance is C,H;0,.8,Ba. + 5H,Q, and it appears to 
be identical with Claesson’s barium dextrosotetrasulphate (Abstr., 
1879, 1033). The authors found the rotation of this barium salt in © 
aqueous solution to be 52°, Claesson obtaining 51° for his compound. 
If this is really identical with Claesson’s compound, the non-crystal- 
lising of the chloride first formed is probably due to the presence of 
impurities. 

Action of Bromine on Gallisin.—30 grams of gallisin were dissolved 
in 14 litres of water, and heated for about six hours in a well-corked 
champagne bottle in the water-bath, bromine being added at intervals. 
Altogether 75 grams of bromine were used. The pressure generated 
was considerable, and the odour of bromoform was perceptible each 
time the bottle was heated. The authors were unable to isolate the 
unstable brominated compound which is formed, and the product was 
therefore treated with silver oxide. The silver compound was also 
very unstable and was at once decomposed with sulphuretted hydrogen. 
The free acid could not be obtained in a crystalline or pure form. It 
is dextrorotary, but unlike other acids obtained in a similar manner, it 
gives a precipitate with lead salts. If added to a solution of ferric 
chloride (even in small quantities), it prevents the precipitation of 
ferric hydroxide by ammonia. It reduces Fehling’s and Knapp’s 
solutions. When neutralised with calcium, barium, or cadmium 
carbonates, it yields uncrystallisable salts which are previpitated by 
alcohol. None of the compounds could be obtained in a pure or 
definite state. 

Dry Distillation of Gallisin with Lime.—The distillate separated 
into two layers. The aqueous layer contained acetic acid and 
acetone; the oily layer boiled at 82—86° and is probably Fremy’s 
metacetone. 

Action of Pancreatic Juice on Gallisin.—If gallisin is treated with 
pancreatic juice and the whole allowed to remain for a considerable 
time in a warm room, the former is converted into a substance capable 
of undergoing alcoholic fermentation with yeast: the quantity 
converted is dependent on the length of time during which the 
pancreatic juice is allowed to act, but the authors have not yet been 
able to convert the whole of the gallisin into such fermentable 
substance. 

The Specific Rotary Power of Pure Gallisin, in aqueous solution, 
increases approximately in proportion to the increase in quantity of 
the solvent. 

Analysis of Commercial Glucose and Quantitative Estimation of 
Gallisin therein.—Neubauer states that gallisin does not reduce 
Fehling’s solution, and this statement has been generally accepted as 
correct. The authors find that gallisin does reduce Fehling’s solution, 
10978 grams gallisin requiring 100 c.c. of solution. The authors 
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suggest the following as the best method of estimating pure gallisin 
and pure glucose in the commercial article. A solution is made con- 
taining less than 1 per cent., and is titrated with Fehling’s solution. 
Another solution is made, fermented with yeast, and then titrated. 
The latter titration gives the quantity of gallisin present, and the 
difference between the two, the quantity of pure glucose. 


oe ae 


Thiovaleraldehyde. By G. A. Barsaatta (Ber., 17, 2654—2055).— 
In a previous paper (Abstr., 1881, 34), the author showed that sulphur 
reacted with valeraldehyde at about 250° according to the equation 
4C;H»~O + 8, = 2C;HipS + 2C;H»O. He finds that secondary re- 
actions also take place which give rise to the formation of : 1, hydrogen 
sulphide, the quantity of which increases as the temperature is raised ; 
2, a heavy red-coloured liquid, distilling between 200° and 300°, 
and having an offensive odour recalling that of onions and putrid eggs, 
the quantity of this substance being greater the larger the amount 
of sulphur employed; 3, trithivvaleraldehyde, CH,.CH.CH.CH.CHS, 

» a 4 
S S 
erystallising in bright yellow silky prisms melting at 945°; it is 
insoluble in water, very readily soluble in ether and alcohol. 
A. K. M. 


Aldehyde and Ethylidene Derivatives. Value of the Car- 
bonyl Affinities of Carbon. By R. Riipencamp (Annalen, 225, 
267—290).—The liquid boiling about 25°, which W urtz (Jahresbericht, 
1856, 597) and Bachmann (Annalen, 218, 42) considered to be 
methyl ethyl acetal, is in reality a mixture of dimethy! acetal and 
diethyl acetal. The author regards the existence of the mixed acetals 
as very doubtful. 

Ethylidene diacetate is formed by the action of silver acetate on 
ethylidene acetochlorhydrin diluted with absolute ether; the pro- 
perties of this body have been previously described by Franchimont. 
By a similar reaction, ethylidene dipropionate, C.H,(CsH;U2)2, and 
other analogous compounds can be prepared. ‘I'he physical properties 
of these bodies are shown in the following table :— 


Sp. gr. Index of refraction 
at 15°. at 28°2. 


Ethylidene diacetate ; 1:073 1-399 
acetopropionate... 178° 1044 1-402 
dipropionate s 1:020 1407 
acetobutyrate .... , 1-014 1°4065 
dibutyrate ’ 0°9855 1-411 
acetovalerate j O-v91 1-408 
divalerate 0-947 1°414 
propiochlorhydrin. 135(uncor.) 1-071 — 
butyrochlorhydrin. 149 ,,  1:038 — 
valerochlorhydrin. 162 0°997 — 


As the compound produced by the action of silver propionate on 
ethylidene acetochlorhydrin is identical with the compound obtained 
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by the action of silver acetate on ethylidene propiochlorhydrin, 
and in like manner, as the body produced from silver acetate and 
ethylidene butyrochlorhydrin is identical with that obtained from 
silver butyrate and ethylidene acetochlorhydrin, the author concludes 
that both the “ carbonyl affinities ” are of equal value. — 


Some Reactions of Carbon Bisulphide, and its Solubility 
in Water. By G. Cuancet and F. Parmentier (Compt. rend., 99, 
892—894).—When baryta-water is mixed with an aqueous solution 
of carbon bisulphide, or with a mixture of carbon bisulphide and 
water, very little action takes place at the ordinary temperature, but 
if the mixture is heated an abundant precipitate of barium carbonate 
is formed, and the supernatant liquid becomes yellow. If the mixture 
is heated in sealed tubes at 100° for some time, the liquid gradually 
becomes colourless, and the amount of barium carbonate formed is 
greater than that calculated from the equation given by Berzelius, 

Experiments made by heating known weights of carbon bisulphide 
with an excess of a somewhat dilute solution of barium hydroxide at 
100°, in sealed tubes previously filled with nitrogen, show that under 
these conditions the reaction is accurately represented by the equa- 
tion CS, + 2BaH.0O, = BaCO; + BaS.H, + H.O. If the mixture 
is heated in contact with air, the same proportion of barium carbonate 
is formed, but it is mixed with a certain quantity of barium sulphate 
formed by the oxidation of the hydrosalphide. 

The authors have employed this reaction to determine the amount 
of carbon bisulphide dissolved by water at different temperatures, 
with the following results :— 


Temperature 34° 15:8° 30°1° 41-0° 
CS, in grams per litre... 2°00 181 1°53 1:05 


The solubility diminishes rapidly above 30°, and becomes nil at the 
boiling point of the bisulphide. The solution of carbon bisulphide 
behaves under changes of temperature in the same way as the solution 


of a gas. C. H. B. 


Normal «-Hydroxyvaleric Acid. By W. Justin (Ber., 17, 2504 
—2506).—Hitherto Pinner and Bischoff’s trichlorovalerolactic acid was 
the only known derivative of the above acid. The author has now pre- 
pared the unsubstituted acid by the action of alkalis on monobromo- 
valeric acid, and also by the action of hydrocyanic acid and hydro- 
chloric acid on butaldehyde. The valeric acid employed was obtained 
by heating propylmalonic acid. Ethyl a-bromovalerate is a colourless 
liquid of pleasant odour. It boils at 190—192°, and has a sp. gr. of 
1:226 at 18° compared with water at 4°. This ether was then 
digested on the water-bath with a solution of sodium hydroxide, the 
product evaporated to dryness, treated with sulphuric acid, and 
extracted with ether. On evaporation, the ether left a-hydroxyvaleric 
acid as a syrup which, in a vacuum, solidified to large tabular crystals. 
It is very deliquescent and melts at 28—2y°. The barium salt forms 
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glistening scaly crystals soluble in water; the bluish-green copper salt 
is sparingly soluble in water. 

Butaldehyde was prepared by the dry distillation of a mixture of 
calcium butyrate and formate, and was converted into its hydrogen 
sodium sulphite compound. This substance forms long silky crystals 
easily soluble in water, sparingly so in alcohol and insoluble in ether; 
it was distilled with a concentrated solution of sodiam hydroxide, 
and the butaldehyde thus obtained heated with hydrocyanic acid 
in closed tubes at 70°. The nitrile was then boiled with fuming hydro- 
chloric acid, the excess of the latter acid evaporated off, and the 
residue extracted with ether. On evaporating the ethereal solution, 
an insoluble oil was left, which proved to be the anhydride of the 
hydroxy-acid. This was reconverted into the acid by boiling with 
potash, &c., and the acid thus obtained was found to be identical with 
that prepared with a-bromovaleric acid. When kept in a desiccator, 
the hydroxy-acid is gradually converted into the anhydride. 

> | 

Acetonedicarboxylic Acid. By H. v. Pecumann (Ber., 17, 2542 
—2543).—Citric acid is heated with sulphuric acid on the water-bath 
until the carbonic oxide evolved is accompanied by carbonie anhy- 
dride, and the whole then cooled and water added. Acetonedicarbozylic 
acid, CO(CH,.COOH),, crystallises out in colourless needles. This 
substance forms a compound with phenylhydrazine. When heated 
alone, it is decomposed into carbonic anhydride and acetone. The 
melting point is about 138°. The same decomposition takes place 
when the acid is heated with acids or alkalis, or its aqueous solution 


is boiled. The ethers of this acid are liquid, and the author is now 
investigating their substitution products. we ae A 


Amides of Citric Acid and their Conversion into Pyridine- 
derivatives. By A. Benruann and A. W. Hormann (Ber., 17, 2681 
—2699).—Citramide, C,H;0,(NH,)s, is readily obtained by the action 
of very strong aqueous ammonia on trimethyl citrate at the ordinary 
temperature. If alcoholic ammonia is employed, the action is much 
slower and the yield much smaller. It is sparingly soluble in cold, 
readily in hot water, and insoluble in alcohol and ether ; when heated 
above 200°, it begins to turn brown, and at 210—215° it melts toa 
black liquid. It yields no acetic derivative when treated either with 
acetic chloride or acetic anhydride. If the mother-liquor from the 
citramide is evaporated to a syrup, acidulated with nitric acid, and 
alcohol and ether then added, citrodiamic acid, C;H;0,(N H,)2.OH, sepa- 
rates; this crystallises in white scales melting at 158°, is readily 
soluble in water and almost insoluble in alcohol and ether. The 
silver salt, CsH;0,(NH,)..0Ag, forms a crystalline powder sparingly 
soluble in water; the lead and other salts are soluble. If the 
syrupy mother-liquor from the citramide is treated with ammonia 
and silver nitrate, argentic citramonamate, C;H;0,(NH.)(OAg)., is 
precipitated as a yellowish-white powder. The free acid is extremely 
soluble in water, less so in alcohol, and is insoluble in ether and light 
petroleum ; it melts at 138°. A better yield of the citramic acids is 
obtained by treating citramide with weaker ammonia. 
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Citrazinic acid, C§H;NO, : citramide is treated with 4—5 parts of 
sulphuric acid (70—75 per cent.), the mixture heated at about 130°, 
and the solution poured, after cooling, into 2 to 3 vols. water; 
the acid then separates as a yellowish powder. It may also be 
obtained by the action of sulphuric acid on the citramic acids. 
Citrazinic acid is very sparingly soluble even in boiling water and 
insoluble in other neutral liquids; boiling concentrated hydrochloric 
acid dissolves it sparingly, but it is soluble in warm concentrated 
sulphuric acid, and very readily in alkalis and alkaline carbonates. 
The solutions of the citrazinates assume a greenish-blue coloration 
on exposure to the air, the ammoniacal solution becoming deep blue 
like an ammoniacal copper solution; the addition of an acid destroys 
the colour immediately. When citrazinic acid is added to a hot 
neutral solution of potassium or sodium nitrite, a deep blue colora- 
tion is immediately produced. Citrazinic acid is very stable, and 
may be heated to 275° without decomposition ; it carbonises above 
300° without melting. It may be boiled for hours with the 
strongest alkalis without yielding a trace of ammonia, but is decom- 
posed by fusion with alkalis with formation of potassium cyanide. 
The alkali salts are very soluble, the barium and calcium salts 
sparingly so; the lead salt forms a yellowish, the copper salt a brown, 
and the silver salt a yellow precipitate. The metiyl salt, C;H;MeNO,, 
forms lustrous scales, which are sparingly soluble in water, alcohol, 
and ether; the ethyl salt, C;Hy;MeNO,, has similar properties. A 
diacetyl-derivative, C,H;Ac,NO,, may be obtained by dissolving the 
acid in boiling acetic anhydride ; it is readily decomposed by water or 
alcohol. When citrazinic acid is boiled with tin and hydrochloric 
acid, tricarballylic acid is produced :—C,H;NO, + 2H,O + H, = 
C.,H,O. + NH;. The authors think it very probable that citrazinic 
acid is a dihydroxy-pyridinecarboxylic acid, C;H.(OH).N.COOH. 
When it is heated with phosphorous pentachloride and oxychloride 
at 250°, and the product treated with boiling water, a dichloro- 
pyridinecarboxylic acid, C;H,Cl.N.COOH, is obtained, melting at 
210°; this is sparingly soluble in water, moderately in cold, readily 
in boiling alcohol, and extremely soluble in ether; it is insoluble in 
hydrochloric acid, but dissolves in warm concentrated sulphuric acid, 
and readily in all alkaline liquids. The silver salt, C;H,Cl.N.COOAg, 
erystallises from boiling water in magnificent colourless needles. By 
the action of hydriodic acid on the chlorinated acid, a pyridine- 
carboxylic acid is obtained, which melts at 306°, and is identical with 
Skraup’s y-pyridinecarboxylic acid (Ber., 12, 2332) and Weidel’s 
isonicotinic acid. It is sparingly soluble in cold, more readily in hot 
water, sparingly also in alcohol and ether; the alkali salts are 
soluble, the silver salt insoluble; the copper salt forms a bluish- 
green crystalline precipitate ; the platinochloride, 


(C;H,N.COOH).,H,PtCl, + 2H,0, 
crystallises in thick orange-yellow prisms. If, in the reduction of 


dichloropyridinecarboxylic acid, as above, phosphorus be added, the 


carboxyl-group is reduced to methyl, and parapicoline is obtained. 
A. K. M. 
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Action of Ethyl Chlorocarbonate on Nitrogenous Organic 
Compounds. By E. v. Mever (J. pr. Chem., 30, 115—125)— 
Ethyl chlorocarbonate reacts with cyanethine, forming cyanethine 
hydrochloride and ethyl cyanethine carboxylate, thus : 


2C,H,,N2.NH, + CICOOEt = C,H,,N.(NH:),HCl + 
C,H,;N,.NH.COOEt. 


This latter compound can be separated from the hydrochloride by 
treatment with benzene, which dissolves the ethyl cyanethine 
carboxylate. It is an easily fusible solid, boils at 247°, its aqueous 
solution has an intensely bitter taste and an alkaline reaction, and by 
continued boiling is resolved into carbonic anhydride, ethyl] alcohol, 
and cyanethine. Ethyl cyanethine-carboxylate is easily dissolved by 
acids, and is reprecipitated from these solutions by bases; its solutions 
are precipitated by several metallic salts, such as mercuric chloride, 
gold chloride, and silver nitrate. This compound may also be 
regarded as a derivative of ethyl carbamate, and is, in fact, ethyl 
cyanoconyl. carbamate, (CsH,3N:)) HN.COOEt. With ammonia it forms 
cyanethine-carbamide, CyH,,Ne.NH.CONH:, and with aniline cyan- 
ethine-carbanilide, (CsH,;N.).NH.CONHPb. This latter compound 
crystallises from alcohol in long, silky needles, melting at 184”, it is a 
very stable compound, and unaffected by acids or bases. When 
heated in a current of hydrochloric acid gas, it is resolved into 
cyanethine and phenyl cyanate, thus :— 


(C,H,3N;)'’.NH.CONHPh = (C,H,;N.)'NH, + PhNCO. 


Cyanethine-carbanilide is formed also by the direct union of phenyl 
cyanate and cyanethine, a formation analogous to that of methyl- 
phenylcarbamide from methylamine and phenyl cyanate. 

The “ oxybase,” CyH,.N,.OH, obtained from cyanethine, reacts with 
ethyl chlorocarbonate, forming a compound similar to that obtained 
from cyanethine; it is a liquid which is decomposed by boiling with 
mineral acids into carbonic anhydride and salts of the “ oxybase.” 

Cyanethine heated with acetic oxide at 170° is converted into 
acetyleyanethine, (C,H,;N:).NHAc, a crystalline compound melting at 
59°, and but sparingly soluble in water. 

Acetamide, benzamide, and acetanilide yield no ethyl carboxy- 
lates when treated with ethyl chlorocarbonate. Quinoline yields the 
hydrochloride of ethylqainoline. P. P. B. 


Cystine. By E. Kuz (Zeit. Biol., 20, 1—10).—The author found 
5°33 per cent. H, as the mean of several analyses of pure crystallised 
cystine, and consequently assigns the formula C;H,NSO,, instead of 
the C;H,NSO, given by Hoppe-Seyler and others. 


C,;H,NSO, = 5:00 H 
C;H,NSO, = 5°78 H. 


The rotatory power when dissolved in ammonia is [a]; = — 142°, 
using a Jellet-Cornu apparatus; Mauthner found —205°88°; this 
difference is, however, accounted for by the fact that Manthner 
dissolved his crystals in hydrochloric acid. J. P. L. 
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Preparation of Pure Thiophene. By V. Mever (Ber., 17, 2641 
—2643).—If in extracting thiophene from its mixture with benzene 
the proportion of sulphuric acid be diminished, thiophene alone is 
taken up, and may be recovered in a state of purity by distilling the 
sulphonic acid. 2000 kilos. coal-tar benzene were treated with 
100 kilos. sulphuric acid, the product converted into lead salt, and 
this distilled with ammonium chloride. The amount of thiophene 
obtained was 1944 grams. The acid layer obtained after shaking with 
sulphuric acid should be at once diluted with water to prevent car- 
bonisation. To obtain 100 per cent. thiophene, 400 kilos. benzene 
are agitated for two hours with 16 kilos. sulphuric acid, the product 
converted into the lead salt, then into the ammonium salt, and this 
submitted to distillation. A. K. M. 


4 


T*TOATE 


a 
? 


rm f 


Nitration of Thiophene. By V. Meyer and O. Srapter (Ber., 
17, 2648—2650)—The nitration of thiophene may be effected by 
passing air saturated with its vapour through fuming nitric acid, 
when after some hours the liquid separates into two layers. On 
pouring the product into water, a heavy oil separates. The mono- 
and di-nitrothiophene obtained may be separated either by steam dis- 
tiilation or by fractional distillation. Mononitrothiophene, ChH;S.NO,, 
more closely resembles paranitrotoluene than nitrobenzene; it is of a 
pale yellow colour, solidifies in large prisms after fusion, has an odour 
like that of bitter almond oil; it melts at 44°, boils at 224—225° 
(corr.), and becomes red on exposure to light. It is insoluble in 
alkalis, and is converted by nitric acid into dinitrothiophene. Nitro- 
thiophene gives no reaction with isatin and sulphuric acid. Dinitro- 
thiophene, CsH,S(NO.)., crystallises from alcohol in yellow scales, 
moderately soluble in hot water, and is decomposed by alkalis with red 
coloration. It melts at 52°, is somewhat volatile in steam, and boils 
at about 290° without much decomposition. Metadinitrobenzene boils 
at 297° (corr.). An isomeric dinitrothiophene is also obtained which 
melts at 75—76°, crystallises in needles, and is somewhat more vola- 
tile in steam. A. K. M. 
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Acetothiénone and some of its Derivatives. By A. Prrer 
(Ber., 17, 2643—2647).—Acetothiénone, C,H;S.COMe, is best prepared 
by the action of aluminium chloride on a solution of 10 grams thio- 
phene (98 per cent. thiophene) and 9°1 grams acetic chloride in 
50 grams light petroleum. When the reaction is ended, the petro- 
leum is poured off, and the product warmed and poured into water. 
After purification, acetothiénone is a colourless oil boiling at 213°5° 
(corr.), and remaining liquid at —15°; it has an odour closely 
resembling that of acetophenone; its sp. gr. is 1°167 at 24° Whena 
trace of it is heated with isatin and sulphuric acid, it yields the indo- 
phenine-blue colour. Thiénylmethylacetoxime, C,H,;S.CMe : NOH, 
obtained from acetothiénone and hydroxylamine, forms a white 
crystalline mass, melts at about 110°, and gives no characteristic reac- 
tion with isatin and sulphuric acid. Acetothiénonephenylhydrazine, 
C,H;S.CMe : N.NHPh, is prepared by heating an aqueous solution of 
acetothiénone, phenylhydrazine hydrochloride, and sodic acetate, and 
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crystallises from alcohol in clusters of bright yellow needles melting 
at 96°. On oxidising acetothiénone with alkaline potassium perman- 
ganate solution, a thiopheuic acid, C,H;S.COOH, is obtained melting 
at 124°5°; it yields the indophenine colour-reaction with isatin and 
sulphuric acid. Its identity with a- or f8-thiophenic acid is not yet 
established. By the nitration of acetothiénone at —8°, two isomeric 
mononitro-derivatives are obtained, one crystallising in long yellow 
four-sided vitreous prisms melting at 122°5°, the other in small 
lustrous scales melting at 86°. A. K. M. 


Decomposition of Benzonitrile by Fuming Sulphuric Acid. 
By A. Pinner (J. pr. Chem., 30, 125—127).—A reply to Gumpert’s 
remarks (this vol., p. 52) on the preparation of cyanphenine. The 
author shows that Gumpert emploved a method different from that 
used by Klein and himself (Ber., 11, 764), and cites further experi- 
ments to show that cyanphenine is obtained on adding benzonitrile to 
a large excess of sulphuric acid. ee 


Dinitrotoluene. By W. Srarpet (Annalen, 225, 384—388).— 
The dinitrotoluene melting at 60° which the author obtained from 
Tiemann’s dinitrotoluidine melting at 168° (Annalen, 217, 205), is 
shown to have the constitution CsH;Me(NO,). {Me: NO,: NO, = 
1: 2:6] by the following facts. On reduction with ammonium sul- 
phide, the dinitrotoluene yields a nitrotoluidine melting at 90°. 
Phthalyl orthotoluide melting at 180° forms two isomeric nitro-pro- 
ducts, which are converted by the action of alcoholic ammonia into 
nitrotoluidines melting at 90° and 109° respectively. Nitrotoluidine 
(melting at 90°) from dinitrotoluene (melting at 60°), or from 
phthalylorthotoluide, can be converted into orthonitrotoluene, and the 
nitrotoluidine melting at 109°, from phthalyl orthotoluide, yields 
paranitrotoluene. The constitution of the following bodies has now 
been ascertained. 


Trinitrotoluene.. C,H.MeNO,NO,NO, 1:2 
Dinitrotoluidine . ) C,H.MeNO,NH,NO, 1:2: 
Dinitrotoluene. .. C,H;MeNO,.NO, 1:2: 
Nitrotoluidine... ¢ C,H,;MeNH,NO, 1:2: 
” eee C;H;MeNH,NO, 1:2%:4 

Ww. C. W. 

Bromo-substitution Derivatives of Orthoxylene. By 0. 
JacossEN (Ber., 17, 2372—2379).—The only halogen derivatives of 
orthoxylene previously described are those in which substitution 
occurs in the side-chains; the present paper describes bromine de- 
rivatives obtained by bromination in the cold in which substitution 
occurs in the benzene-ring. 

Monobromorthoxylene, CsH;MeMeBr [1 : 2:4] is obtained by the 
action of bromine in presence of iodine cn commercial orthoxylene 
in the cold, but is contaminated with bromoparaxylene and bromo- 
metaxylene. Its purification is effected by conversion into the sul- 
phonic acids and crystallisation of the barium salts, when the ortho- 
derivative separates in large crystals, and is readily separated 
mechanically from the meta- and para-salts. Monobromoxylene is 
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regencrated from the barium sulphonate by converting it into the 
sodium salt and heating this with concentrated hydrochloric acid at 
200°. It is liquid, but solidifies below 0° to a fibrous crystalline mass, 
melts at —0°2°, boils at 214°5 under 760 mm. pressure, and has a sp. gr. of 
1:3693 at - Heated with ethyl chlorocarbonate and sodium amal- 
gam, it is converted into paraxylic avid, showing that the bromine is 
in the para-position. 
Bromorthoxylenesulphonic acid, 


C.H.BrMe,.SO;H + zH,O [Me: Br: Me: SO,H=1:2: 4: 5], 


is obtained by dissolving bromorthoxylene in weak Nordhausen sul- 
phuric acid; it forms a fibrous crystalline mass, very readily soluble 
in water, very sparingly soluble in cold dilute sulphuric acid. Its 
constitution is shown by the action of sodium amalgam on the sodium 
salt, when it yields sodium orthoxylene sulphonate [1:2:5]. The 
barium salt, (C.H2BrMe;. SO,;).Ba + 3H,0, crystallises in long hard 

risms, and is very sparingly soluble in cold water. The sodium salt, 
CsH,Br.SO;Na + 1$H,0, erystallises in very long, slender needles, spar- 
ingly soluble in cold, very readily soluble in hot water. The potassiwm 
salt, CsHsBr.SO,K + H,O, forms thin glassy prisms, moderately 
soluble in cold water. By fusion with potash, the sulphonic acid is 
split up into a variety of products, of which the only one that could be 
isolated was f-metabromosalicylic acid, and this only in very minute 
quantity. 

Bromorthoaylenesulphonamide, C.H,Br.SO,NH,, crystallises in long 
hairlike needles, melts at 213°, is sparingly soluble in water and cold 
alcohol, moderately soluble in hot alcohol. 

Bromorthotoluis acid, C§H;MeBr.COOH [Me : COOH: Br = 1:2: 4], 
is prepared by boiling bromorthoxylene with dilute nitric acid (1: 5) 
ina reflux apparatus. It cry stallises in stellate groups of needles, 
melts at 174—176°, is sparingly soluble in cold, readily soluble in hot 
water, soluble in alcohol. The calcium salt crystallises with 2 mols. 
H,0 in small hard prisms. When fused with potash, the acid yields 
parahomometahydroxy benzoic acid. 

Dibromorthoxylenes.—By the action of bromine on pure bromortho- 
xylene in presence of iodine, two dibromo-compounds are formed, and 
can be separated by crystallisation from alcohol, one only being solid 
at ordinary temperatures. 

Solid dibromorthoxylene, C]H,MeMeBrBr [1:2:4:5], is formed in 
by far the largest quantity ; it crystallises in large rhombic tables or 
long needles, is sparingly soluble in cold, readily in hot alcohol and 
hot glacial acetic acid, melts at 88°, sublimes slowly at a little above 
the melting point in large thin plates, and boils at 278°. Heated 
with methyl iodide and sodium, it yields durene together with some 
pseudocumene and regenerated orthoxylene. 

Liquid dibromorthorylene, 


C,H,Me,Br, |Me: Me : Br : Br=1 : 2: 3(?) : 4], 


solidifies on cooling to a hard crystalline mass, melts at + 6°8°, boils 


at 277°, and has a sp. gr. of 1°7842 alt . The endeavour to deter- 
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mine its constitution by replacing bromine by methyl groups did not 
lead to satisfactory results; the action could only be started by re- 
peated additions of ethyl acetate, but much orthoxylene was then 
regenerated ; neither isodurene nor pseudocumene were formed. It 
is probable that this compound corresponds with the still unknown 
[1 : 2:3: 4] tetramethylbenzene. 

All attempts to prepare a pure tribromorthoxylene were unsuccess- 
fal, although by the action of bromine on solid dibromorthoxylene in 
presence of iodine and a little glacial acetic acid a very small quantity 
of a substance crystallising in needles and melting at 50—6U° was 
obtained ; this appeared to be an impure tribromo-derivative. The 
end-product of the action of bromine on orthoxylene in the cold is 
tetrabromorthorylene, C;Me,Br;. It crystallises in long needles, melts 
at 262°, and distils unchanged at avery high temperature, is sparingly 
soluble even in boiling alcohol, but is reads ly soluble i in hot benzene. 


1 

Mercury diorthoxylenez, MeMeC,H,. tle: C,H, MeMe, is obtained as 
a bye-product in the action of sodium amalgam and ethyl chloro- 
carbonate on bromorthoxylene. It crystallises in long, slender 
needles, melts at 150,° can be in great part distilled unchanged by 
careful heating, and is sparingly soluble in ether and alcohol, readily 
in chloroform, carbon bisulphide, benzene, &c. 

Pure monobromoparaxylene does not solidify at —15°, and boils at 
205°5° under 755 mm. pressure. This differs from the figures given 
by Jannasch (this Journal, 1874, 468) of + 10° for the melting point, 
and 199°5—200°5° for the boiling point, but is in agreement with the 
earlier statement of Fittig and Jannasch (Annalen, 151, 283). 

Bromoparaaylenesulphonic acid, 


C,H.Me,Br.SO,H [ Me : Me: Br: SO,H — 1 : 4 : 2 : P], 


crystallises in nacreous plates or flat needles. The sodium salt, 
C,H,Br.SO;Na + H,0, crystallises in long thin prisms or in rhombic 
or hexagonal tables. The bariwm salt crystallises in thin hexagonal 
plates, or small prisms, and is sparingly soluble in hot water. 
Bromoparary lenesulphonamide, C,H.Me.Br. SO.NH,, crystallises in 
flat prisms, melts at 206°, is sparingly soluble in cold, readily soluble 
in hot water. A. J. G. 


Nitro. and Amido-derivatives of Metaxylene. By E. 
Grevinck (Ber., 17, 2422—2431).—Consecutive metadinitrometazylene, 
C.H,Me,(NO.). [Me: NO,: Me: NO, = 1:2:3:4], is obtained 
together with the symmetrical dinitrometaxylene melting at 93° rp 
viously described by Fittig (Annalen, 147, 17, and 148, 5), by treating 
metaxylene with a mixture of sulphuric and nitric acids at a tempe- 
rature of 3—6°. It crystailises in plates, melts at 82°, and is more 
readily soluble in alcohol and glacial acetic acid than the other modifi- 
cation. On nitration, both the dinitro-compounds are converted into 
the trinitrometaxylene [Me : NO,: Me: NO,: NO, =1:2:3:4:6], 
melting at 176°, described by Fittig (loc. cit.). 

Consecutive metanitroxylidine, CsH,Me.(N H,).NO,, is obtained by the 
reduction of consecutive dinitrometaxylene with hydrogen sulphide 
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in alcoholic ammoniacal solution. It crystallises in golden-yellow 
needles, melts at 78°, and is soluble in water, alcohol, and light 
petroleum. The acetyl derivative crystallises in white needles and 
melis at 149°. The acetyl derivative prepared from the nitroxylidine 
of melting point 123°, derived from symmetrical dinitrometaxylene, 
also crystallises in white needles, but melts at 159—160°. 

Symmetrical metadiamidometazylene, 

C.,H.Me.(NH:2)2 [Me : Me: NH,: NH, = 1:3: 4: 6], 
is prepared by reduction of the corresponding nitroxylidine (melting 
at 123°) with stannous chloride and hydrochloric acid. After 
being purified by sublimation, it forms snow-white crystals, and 
melts at 104°. The hydrochloride yields Bismarck brown with 
sodium nitrate, and a chrysoidine with diazobenzene chloride, showing 
the base to be a metadiamine. 

Consecutive metadiamidometazylene, 

C.H.Me.(NH:). [Me : NH,: Me: NH, = 1:2:3: 41. 
The reduction of 1: 2:3:4 nitroxylidine cannot be effected by 
stannous chloride, tin and hydrochloric acid have therefore to be used. 
The diamine forms fine white crystals, and gives the colour reactions 
of a metadiamine. 

Triamidometarylene, CsHMe.(NH:); [Me : NH, : Me : NH,: NH, = 
1:2:3:4:6], prepared from the corresponding trinitro-compound 
by reduction with stannous chloride and hydrochloric acid, crystallises 
in white needles ; its melting point could not be determined ; it does 
not melt up to 140°, and suffers complete decomposition between 
140° and 150°. The hydrochloride gives a greenish-brown coloration 
with sodium nitrite, and a reddish-black coloration with diazo- 
benzene chloride. 

By the nitration of 1:3: 4 metaxylidire, the two nitrometaxyli- 
dines already mentioned, melting at 78° and 123° respectively, 
were obtained. By treatment with ethyl nitrite, &c., to eliminate 
the amido-group, the nitrometaxylidine of melting point 123° was 
converted into the nitrometaxylene [Me: Me: NO, = 1:3: 4], 
boiling at 245°5° under 744 mm. pressure, and of sp. gr. 1°135 at 15°, 
already described by Tawildaroff (Zeit. f. Chem., 1870, 418), and 
Harmsen (Abstr., 1881, 49); this by reduction with iron and acetic 
acid, gave the unsymmetrical metaxylidine described by Hofmann 
(this Journal, 1877, i, 92) and Schmitz (Abstr., 1879, 156). 1:3:4 
aceto-xylide forms white crystals and melts at 128°. 

Consecutive nitrometaxylene, CsH;Me,.NO, [Me : NO,: Me = 1:2: 3], 
is prepared by the action of ethyl nitrite, &c., on the nitroxylidine 
melting at 78°. It boils at 225° under 774 mm. pressure, and has a 
sp. gr. of 1:112 at 15°. Reduced with iron and acetic acid, it gives 
the consecutive metaxylidine described by Schmitz. 1:3: 2 aceto- 
xylide crystallises in white needles and melts at 174°. A. J. G. 


Action of Chlorine, Bromine, and Iodine on Sodium Para- 
cresolate. By C. Scuatt and C. Drante (Ber., 17, 2528—2536).— 
I. Action of Chlorine—When chlorine is passed through anhydrous 
sodium paracresolate suspended in carbon bisulphide, the principal 
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product is monochloroparacresol, C,H,MeCl.OH. This compound 
yields no sulphonic acid, whilst paracresol yields an ortho-sulphonic 
acid, so that the chlorine atom is probably in the ortho-position to the 
OH group. This was proved by treating it with phosphoric chloride, 
when a dichlorotoluene melting at 200° was formed, which on oxida- 
tion yielded orthodichlorobenzoic acid. Its constitution is therefore 
[OH: Cl: Me =1:2:4]. When the sodium salt of this substance 
is treated with methyl iodide, it yields monochloroparacresyl methyl 
ether, a colourless, feebly refracting liquid which boils at 213—215°, 
and has a sp. gr. of 1°1493 at 2°425° compared with water at the same 
temperature. This anisoil when carefully oxidised with chromic acid 
yields monochloranisic acid, OMe.C,H;Cl.COOH, which crystallises in 
white silky scales melting at 214—215°. The barium salt crystallises 
with 35 mols. H,O: the silver salt forms sparingly soluble scales. 

II. Action of Bromine.—This is similar to that of chlorine. Mono- 
bromoparacresol is a colourless liquid boiling at 213—214°; its sp. gr. 
is 1°5468 at 24°5°. This compound is isomeric with that obtained by 
Vogt and Henninger (Abstr., 1882, 729) by the direct bromination of 
paracresol. Monobromoparacresyl methyl ether boils at 225—227°, and 
has a sp. gr. of 1°4182 at 245° Monobromanisic acid crystallises in 
needles melting at 213—214°; its barium salt forms small needles con- 
taining 34H.O: the silver salt is a flocculent amorphous precipitate ; 
the copper salt crystallises in green plates with 2} mols. H,0. 

A small quantity of dilbromoparacresol was also formed during the 
action of the bromine on sodium paracresolate. This substance forms 
prisms belonging to the asymmetric system, and isomorphous with 
those of dichloroparacresol. Dibromoparacresyl benzoate crystallises 
in snow-white needles melting at 91—91°5°. The dibromide was also 
converted into the anisvil, but all attempts to oxidise this proved 
futile. 

III. Action of Iodine.—This was similar to that of chlorine and 
bromine. As the authors were not able to isolate the moniodo- 
paracresol it was converted into the methyl ether. Moniodopara- 
cresyl methyl ether boils at 237—238°. Moniodoanisic acid is identical 
with that already described by Griess (Annalen, 117, 54) and by 
Petzer (Annalen, 146, 302), and melts at 224—235°. 

Diidoparacresol forms white plates melting at 61—61°5°. Ditodo- 
paracresyl acetate forms white plates melting at 62—62°5°. Diiodo- 
parucresyl benzoate melts at 129°5—130°. is, FF. 


Saponification of Haloid Ethers of the Benzene Series by 
Neutral Substances. By A. Coison (Compt. rend., 99, 801—804). 
—The dibrominated derivatives of the three xylene glycols were 
heated with 2 mols. H,9 in sealed tubes at 100°, and the rate and 
limit of saponification were determined by estimating the amount of 
acid liberated. The maximum limit of saponification is reached more 
rapidly than in the case of the corresponding compounds in the 
methane series, and is the same for all three isomerides, and probably 
also for their homoiogues. The isomerides are, however, distinguished 
hy the velocity of saponification, which is highest for the para- and 
lowest for the meta- derivative. In the case of the dibrominated 
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derivatives, the amount of acid liberated is only about 9 per cent. of 
the total acid, but as soon as this proportion is exceeded, the com- 
pounds rapidly decompose. 

When the dibrominated derivatives are mixed with an equal weight 
of ordinary alcohol, and allowed to remain for several days at 30—32°, 
it is found that they are more rapidly attacked by the alcohol than 
the corresponding primary compounds in the methane series. The 
rate of saponification is highest for the meta- and lowest for the para- 
derivative, and this also holds good at 100°. 

If the haloid derivatives are heated with 2 molecular proportions of 
amyl alcohol in sealed tubes at 100°, it is found that the brominated 
derivatives decompose more rapidly than the chlorinated derivatives, 
whilst in each series decomposition ceases when about the same quan- 
tity of acid (about 5 per cent. of the total amount) has been 
liberated. The meta-derivative is almost completely decomposed, 
although only a small quantity of acid is set free. This result is 
explained by the forma‘ion of (?) bromamyline, CH,Br.C,H,.0C,Hu:. 
It is evident that since the haloid ethers are sensibly attacked by 
alcohol in the cold, and rapidly at 100°, this solvent should be 
avoided when working with these compounds. 

The ethers of the methane series acting on these haloid derivatives 
of the benzene series yield only one series of compounds, as shown in 
the equation— 

C,H,(CH,Br). + Et,0 => C,.H,(CH2.OEt). + 2C.H;Pr. 
C. H. B. 


Conversion of Phenols into Amines. By K. Buca (Ber., 17, 
2634—2641).—Phenylparatolylamine is formed from phenol and para- 
toluidine, and from paracresol and aniline, by heating them with an 
excess of zinc chloride at 260—300°; also in very small quantity by 
heating phenol and paratoluidine with calcium chloride at 300°. A 
better yield is obtained by the action of antimony trichloride on a 
mixture of aniline and paracresol at 260°, diphenylamine being, how- 
ever, also produced. When paratoluidine and phenol are heated with 
phosphoric anhydride, ditolylamine is obtained, but no phenyltoly]- 
amine. Paratoluidine is produced on heating paracresol with ammo- 
nio-zine chloride at or above 300°; ditolyl oxide, (C;H;),0, is also 
formed. This is moderately soluble in alcohol, and crystallises from 
it in silky scales, and from light petroleum in needles; it melts at 
165° and volatilises at 100°. Ditolyl oxide is also formed when 
paracresol or a mixture of paracresol and paratoluidine is heated with 
zinc chloride. Diphenylamine is obtained in small quantity by the 
action of calcium chloride at 300° on aniline and phenol. It is aiso 
produced by the action of antimony trichloride on aniline, but a much 
better yield is obtained when a mixture of aniline and phenol is 


employed. A. K. M. 


The Action of Cyanogen Chloride on Ortho- and Para. 
amidophenetoil. By J. Bertiversiau (J. pr. Chem., 30, 97—115). 
—By the action of cyanogen chloride on aniline, cyananilide and 
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diphenylguanidine are produced (Hofmann) ; its action on ortho- and 
para-amidophenetoil in ethereal solution is now studied and shown to 
be similar. Orthoethoryphenylcyanamide, EtO.C,H,.NHCN, forms 
crystals melting at 94°, almost insoluble in water, and which do not 
polymerise on keeping or heating. If heated with hydrochloric acid 
at 120°, it does not yield orthoxyphenylcyanamide, but orthamido- 
phenol ; when treated in ethereal solution with dry hydrochloric acid, 
@ syrup separates out unsuited for further examination. When treated 
with sodium alcoholate, the crystalline and stable sodium salt, 
EtO.C,H,.NNaCN, separates, which is reconverted into the original 
cyanamide by the action of acids: no polymerisation occurs. With 
silver nitrate, an aqueous solution of this salt gives a curdy pre- 
cipitate of the silver salt, EtO.CsHy.NAgCN. The behaviour of these 
salts with ethyl iodide and also with iodine was partially studied. 
This and the following silver salt are readily decomposed by sul- 
phuretted hydrogen, but no polymerisation takes place as with silver 
cyanamide. 

Paraethoryphenyleyanamide melts at 78° ; only its silver salt could 
be obtained. Once crystals melting at 160° were obtained, con- 
taining 1 mol. H,O more; they are paraethoxyphenylcarbamide, 
EtO.C,H,.NH.CONH;. This substance can also be prepared by 
mixing solutions of the hydrochloride of para-amidophenetoil with 
potassium cyanate; it is almost insoluble in water; it is not con- 
verted into the cyanamide or in any way altered by phosphoric anhy- 
dride. Treated for a long time with nitrous acid in alcoholic solution, 
a red precipitate, C,H,,N,0..NO,., separates; if the acid acts for a 
short time only, an intermediate substance is formed insoluble in 
water, but decomposing very rapidly. 

These substituted cyanamides can also be obtained from the corre- 
sponding thiocarbamides. 

Orthoethoxyphenylthiocarbamide.—Orthamidophenetoil is evaporated 
with ammonium thiocyanate, and the residue washed with water. It 
melts at 110°. Mixed with lead hydroxide and dilute caustic soda, 
the lead sulphide filtered off, and acetic acid added, the above- 
described orthoethoxyphenylcyanamide separates. 

Paraethoryphenylthiocarbamide was likewise prepared and con- 
verted into the corresponding cyanamide. H. B. 


A Lakmoid. By M. C. Travs and C. Hock (Ber., 17, 2615— 
2617).—When a mixture of resorcinol (100 parts), sodium nitrite 
(5 parts), and water (5 parts), is gradually heated to 110°, a brisk 
reaction sets in and the mass assumes a red colour; when the 
reaction becomes less vigorous the heat may be raised to 115—120° ; 
ammonia is then abundantly evolved whilst the melt becomes reddish- 
violet, bluish-violet, and finally blue. The product yields a blue solu- 
tion with water, and on the addition of hydrochloric acid a precipitate 
is obtained; this, when dried, forms lustrous reddish-brown grains 
insoluble in chloroform and benzene, but readily soluble in alcohol, 
acetone, &c., less so in ether and pure water; these solutions have a 
red colour which resembles that of many red wines or raspberry-juice, 
and is changed to blue by the addition of a trace of alkali. This dye 
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also dissolves in boiling concentrated hydrochloric acid, yielding 
a bluish-green solution, and in concentrated sulphuric acid to a deep- 
blue solution. The absorption-spectrum of the alkaline solution 
resembles that of litmus, but the absorption-band is not so strong. It 
also resembles litmus in its behaviour on reduction, the alkaline solu- 
tion being rapidly decolorised by hydrogen sulphide, but the colour 
is restored on exposure to the air. The authors hope to prove the 


identity of this artificial colouring matter with the chief constituent of 
litmus. A. K. M. 


Substitution of the Amido-group in Aromatic Derivatives by 
Chlorine, Bromine, and Cyanogen. By T. Sanpmever (Ber., 17, 
2650—2653).—This is a continnation of experiments recently de- 
scribed (Abstr., 1884, 1311). In order to convert metanitraniline 
into metachloronitrobenzene, 4 grams of the former together with 
7 grams concentrated hydrochloric acid (sp. gr. 1:17), 100 grams 
water, and 20 grams of a 10 per cent. solution of cuprous chloride, are 
heated nearly to boiling and then a solution of 2°5 grams sodium nitrite 
in 20 grams water is added drop by drop. In the same way, para- 
chlorotoluene has been obtained from paratoluidine, orthochlorotoluene 
from orthotoluidine, and orthochlorophenol from orthamidophenol, 
but in the case of the two ortho-derivatives the yield is small. Para- 
phenylenediamine and metaphenylenediamine also yield the corre- 
sponding dichlorobenzenes. To obtain bromobenzene from aniline, 
125 grams copper sulphate, 36 grams potassium bromide, 80 grams 
water, 11 grams sulphuric acid (sp. gr. 18), and 20 grams copper 
turnings are boiled together until the solution is nearly decolorised, 
93 grams aniline added, the whole again heated nearly to boiling, and 
then a solution of 7 grams sodium nitrite in 40 grams water gradually 
dropped in. The product is distilled, washed with soda and water, 
extracted with ether, dried, and fractioned. The amido-group may 
also be replaced by cyanogen: 28 grams of a 96 per cent. solution of 
potassium cyanide are added to a hot solution of 25 grams copper 
sulphate in 150 grams water, the solution heated to about 90°, and a 
solution of diazobenzene chloride gradually introduced. The whole is 
then distilled, the oil extracted with ether, washed with soda solution 
and with dilute sulphuric acid, and then fractioned. The amount of 
benzonitrile boiling at 184° obtained is 63 per cent. of the theoretical 
amount. A. K. M. 


Action of Ethyl Chlcrocarbonate on Paranitraniline. By 
H. Hacer (Ber., 17, 2625—2632).—Paranitrophenylurethane (phenyl- 
eneparanitrourethane), NO..C,H,.NH.COOEt, is prepared by heating 
paranitraniline (6 grams) with ethyl chlorocarbonate (6 grams) for 
about three hours at 120—130°. It is sparingly soluble in water, 
readily in alcohol, from which it crystallises in long, brown, silky 
needles melting at 129°. The mother-liquors contain a very small 
quantity of a crystalline compound of metallic lustre which imparts 
a blue colour to silk. Paramidophenylurethane, obtained by reducing 
the nitro-compound, is sparingly soluble in water, readily in benzene, 
from which it crystallises in long, brown, transparent prisms melting 
at 71—72°; with ferric chloride, it yields a green precipitate which 
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at once turns black and is readily soluble in alcohol with violet 
coloration. It does not yield a carbamide when heated. The hydro- 
chloride, C;H,.N.0.,HCl, forms readily soluble colourless needles ; the 
mercury compound, (C,H,;N,02,HCl),,HgCh, crystallises from a hydro- 
chloric acid solution in long violet needles; the stannichloride, 
(C,H,.N,02,HCl);,SnCl, forms colourless scales; the platinochloride, 
(C,H iN,0.)2,H,PtCl,, is a light brown precipitate, and is decomposed 
by boiling with water; the sulphate, C,H,,N,0,,SO,H), is readily 
soluble and crystallises in concentrically grouped arborescent forms ; 
the oxalate, CyH,.N.0.,C,0,H», crystallises in violet needles, very 
sparingly soluble in cold, readily in hot water. Parabenzoylamido- 
phenylurethane (phenyleneparamidobenzoylurethane), 


NHBz.C,H,.NH.COOEt, 


is obtained on gradually adding a mixture of benzene and benzoic 
chloride to a cold solution of phenyleneparamidourethare in benzene. 
It is insoluble in water, sparingly soluble in alcohol, from which it 
crystallises in slender violet needles melting at 230°; by the action of 
nitric acid (sp. gr. 1°530), a small quantity of a trinitro-derivative is 
obtained; this melts at 210° and crystallises from alcohol in slender 
yellow needles. When paramidophenylurethane hydrochloride and 
benzoic chloride, in molecular proportions, are heated together at 
140—150°, a substance is obtained which appears to have the formula 
N(C,H,.NHBz),.COOEt. It is insoluble in water, very sparingly 
soluble in alcohol and glacial acetic acid, and crystallises in slender 
colourless needles melting above 360°. Orthoparadinitrophenylure- 
thane, C.H;(NO,)2.NH.COOEt, is obtained by the nitration of para- 
nitrophenylurethane in the cold. It melts at 110—111°, dissolves 
sparingly in hot water, more readily in alcohol, from which it crystal- 
lises in light brown needles. When its alcoholic solution is warmed 
with potassium hydroxide, ammonia is given off and diorthoparadini- 
trophenylamine (tetranitrodiphenylamine), NH(C,H3;N20,)., is produced ; 
this melts at 180°, is sparingly soluble in alcohol, more readily in glacial 
acetic acid, crystallises from the former in reddish-brown scales, and 
from the latter in yellow needles and prisms; with caustic alkali, 
it yields a dark red solution, which gives off ammonia when heated. 
When orthoparadinitrophenylurethane is submitted to the action of 
ammonium sulphide, orthamidoparanitrophenylurethane, 


NH;.C,H,(NO,).NH.COOEt, 


is produced. This is very sparingly soluble in water, readily in 
alcohol, and crystallises in orange-red needles or prisms melting at 
162°; it is decomposed by dilute acids into alcohol and the carbamide- 


derivative, NO:.C.Hs<\4,>CO. This is sparingly soluble in water, 


readily in alcohol, from which it crystallises in colourless needles 
which do not melt at 300° ; it is also readily soluble in cold alkali. By 
the action of tin and hydrochioric acid on orthoparadinitrophenylure- 
thane, both nitro-groups are reduced, alcohol is eliminated, and the car- 


bamide-derivative, C,H, (NH, HCl)<y 7, >C0,HCI, is obtained. This 
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is extremely soluble in water, less so in hydrochloric acid, from which 
it crystallises in nodular groups of small violet needles. The zinc 
double salt, C;H;N;0, 2HCI, ZnCl,, crystallises from hydrochloric acid 
in long, dense, graphite-like needles of metallic lustre. The platinic 
and mercuric double salts decompose very readily. The picrate, 
C;H;N;0,C.H;N;0;, forms greenish-yellow needles. A. K 


Oxidation of Paratoluidine. By H. Kuincer and R. PirscHKe 
(Ber., 17, 2439—2444).—The oxidation of paratoluidine has been 
investigated by Barsilowsky (Abstr., 1879, 237) who used an alkaline 
solution of potassium ferricyanide, and by Perkin (Trans., 1880, 546), 
rr chromic acid. The same substance, of the empirical formula 
C;H;N, was obtained by both observers, but was regarded by Barsi- 
sg as a polymerised azotoluene, whilst Perkin considered that 
it was probably a triparatolylenetriamine, (C,H.)sN;H;; the authors 
have therefore re-examined the compound. The substance was pre- 
pared by oxidation of paratoluidine with an alkaline ferricyanide 
solution, and its identity with that obtained by the other authors 
determined by crystallographic measurement. It melts at 220—225° 
(216—220°, Perkin ; 244—245°, Barsilowsky). Its salts can be ob- 
tained by shaking a solution of the base in benzene with dilute 
aqueous acids, as dark violet or iridescent crystalline precipitates ; 
they are partly decomposed by washing and drying. The hydrochlo- 
ride, C..H».N,,2HCl, was obtained in a pure state, and then forms 
lustrous, violet plates, readily soluble in water and alcohol with in- 
tense reddish-violet coloration; on addition of alkalis, the base is 
liberated. By the action of stannous chloride followed by tin and 
hydrochloric acid on a solution of the base in alcohol and hydrochloric 
acid, it is converted into paratoluidine and a leuco-base, C.,H;,N;. As 
paratoluidine is also formed by the action of hydrochloric acid on the 
base, it appears most probable that the latter is an amido-azo-com- 
pound of the formula C,,H,,(NH,).N2.C;H;. 

Paraleucotoluidine, CyH3N3, crystallises in thin, white plates, which 
very soon turn red; it melts at 150°, is very readily soluble in cold 
alcohol or in hot water or hot aqueous soda. The hydrochloride, 
C.,H.3N3,3HCl + H,0, forms colourless prisms or slender needles. 

Pararosatoluidine is prepared by oxidation of the leuco-base by a 
current of air, or more conveniently from the hydrochloride by the action 
of astrongly alkaline fer ricyanide solution. It crystallises in reddish- 
brown plates having a green lustre, melts at 150°, and is decomposed 
at higher temperatures with formation of ammonia and toluidine. It 
is readily soluble in alcohol, ether, and benzene, and dissolves in con- 
centrated sulphuric acid with purple-red colour. A. J. G. 


Two Isomeric Isobutylorthamidotoluenes. By J. Errronr 
(Ber., 17, 2317—2351).—The author has already shown that an 
isobutylorthamidotoluene is obtained by heating orthotoluidine 
hydrochloride with isobutyl alcohol at 300° differing from that 
prepared by Erhardt (Inaug. Diss., Zurich, 1882) by heating isobutyl 
alcohol and orthotoluidine with zinc chloride. This latter substance 
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has the constitution [Me: Bu®:NH,=1:3:2], whilst the base 
obtained by the author is expressed by [Me: Bu’: NH, = 1:5: 2). 

5.2 IsopuTYLORTHAMIDOTOLUENE, C,H,;MeBu*.NH, [ 1: 5: 2], obtained 
as above mentioned, forms a nearly colourless liquid of agreeable 
aromatic odour, which turns yellow on exposure to light, does not 
solidify in a mixture of ice and salt, boils at 243°, and readily distils 
with steam. It is nearly insoluble in water, but mixes in every pro- 
portion with alcohol and ether, and forms well characterised salts, 
The hydrochloride, C,Hy,N,HCl, erystallises in long, thin needles. It 
is sparingly soluble in cold, readily soluble in hot water. By long 
boiling of its aqueous solution, the salt suffers dissociation. The 
hydrobromide, C,,H;;N,;HBr, crystallises in long needles. The sulphate, 
(C,,H,;N)2,H,SO,, crystallises in white needles, sparingly soluble in 
cold water. The owalate, (C\,HyN)2,H,C,0,, crystallises in silvery 
needles readily soluble in hot water, alcohol, and ether. The acety/- 
derivative, C,H;MeBu®.NHAé, crystallises in greyish-white plates, 
melts at 162°, is sparingly soluble in hot water, readily soluble in 
alcohol. The benzoyl-derivative, CsH;MeBu®.NHBz, forms small white 
needles, melts at 165°, and is sparingly soluble in hot water or cold 
alcohol. 

Isobutylorthocresol, CH;MeBu®.OH [1:5:2], prepared by means of 
the diazo reaction from the amine, is a thick, pale-yellow liquid of 
faint aromatic odour, sparingly soluble in water, readily soluble in 
alcohol, ether, and dilute aqueous soda. 

Isobutylorthiodotoluene, C§H;MeBu®l [1: 5:2], prepared by the action 
of hydriodic acid on the crude solution of the diazo-chloride, forms 
long white needles, melts at 34—35°, and boils at 264—265°. By 
oxidation with chromic acid, it is completely oxidised; by heating 
with dilute nitric acid, it is oxidised to nitrotolylisobutyric acid, or 
by further action it is converted into nitrotolylpropionic acid. 

Nitrotolylisobutyric acid, 


C.H;Me(NO,).CH,.CHMe.COOH [Me : NO, : C,H,0, = 1 : 2 : 5], 


crystallises in white needles, melts at 139°, can be sublimed, is 
sparingly soluble in cold, readily soluble in boiling water, sparingly 
soluble in light petroleum, readily soluble in alcohol and ether. The 
silver salt, CsHi2.(NO,).COOAg, crystallises in colourless plates, and 
is readily soluble in hot water. 

Nitrotolylpropionice acid, CsH;Me(NO,).CH,.CH,.COOH, crystallises 
in thick white needles, melts between 130—136°, and is less soluble 
in boiling water than the preceding acid. 

Experiments to convert isobutylorthamidotoluene into the hydro- 
carbon by the action of ethyl nitrite were not successful. It was 
therefore converted into the azo-chloride, and this treated with 
stannous chloride, when a hydrocarbon was obtained agreeing in all 
particulars with Kelbe’s metaisobutyltoluene (Abstr., 1881, 809). 

Tolylpropionic acid, CsH;Me.CH,.CH,.COOH [ Me: C;H;0, = 1: 3], 
is obtained by heating metaisobutyltoluene with excess of nitric acid 
(sp. gr. 1°15) for five hours at 180°, it crystallises in white needles, 
melis at 125°, and sublimes readily. It is scarcely soluble in cold, 
sparingly soluble in hot water, readily soluble in alcohol and ether. 
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The silver salt, C,H,,.COOAg, is crystalline, sparingly soluble in 
cold, readily soluble in hot water. On oxidation, the acid is converted 
into isophthalic acid. 

Isobutylorthoformotoluide, C§H;MeBu®.NH.CHO [1:5 : 2], is obtained 
by heating isobutylorthamidotoluene with formic acid at 250°; it 
crystallises in colourless tables, melts at 105—106°, is sparingly 
soluble in hot water, readily soluble in alcohol and ether. If heated 
with excess of zinc-dust, it is converted into tsobutylorthotolunitrile, 
C,H;MeBu®.CN. This crystallises in long, white needles, melts at 
59—60°, boils at 248—249°, is readily soluble in alcohol and ether, 
sparingly soluble in light petroleum, and insoluble in water. Isobutyl- 
orthotoluic acid, CsH;MeBu®.COOH [1:5:2], is obtained, although 
with difficulty, by the action of alcoholic potash on the nitrile; it crys- 
tallises in white needles, melts at 140°, is sparingly soluble in hot water, 
readily soluble in alcohol and ether. The silver salt forms colourless 
plates of the formula C,,H,.COOAg. By oxidation with dilute nitric 
acid at 240°, it is converted into trimellitic acid, thus showing the 
parent isobutylorthamidotoluene to have the constitution 


{Me: Bu: NH, = 1:5:2)]. 


Di-orthotoluisobutylthiocarbamide, CS(NH.C;H;MeBu®),, prepared by 
heating an alcoholic solution of isobutylorthamidotoluene with excess 
of carbon bisulphide, crystallises in long, thin, silky needles; melts at 
184°; is sparingly soluble in hot alcohol, readily soluble in ether. 
Orthotoluisobutylthiocarbimide, CsH;MeBu®.NCS, is obtained in small 
quantity in the preparation of the thiocarbamide, but is best prepared 
by heating the thiocarbamide with syrupy phosphoric acid. It forms 
long needles, melts at 46°, boils, with partial decomposition, at 
275—280°, and is sparingly soluble in light petroleum, readily 
soluble in alcohol and ether. When heated with metallic copper, it 
yields isobutylorthotolunitrile. 

Dimethylorthotoluisobutylamine, 


C,H;MeBu*.NMe, [Me: Bu?: NMe, = 1:5: 2], 


prepared by heating isobutylorthamidotoluene with methyl iodide 
and decomposing the resulting ammonium iodide by digestion with 
silver oxide, forms an oil of aromatic odour, boiling at 250—251°. 
The hydrochloride is white and crystalline. The platinochloride, 
(NMe.C,,H;;)2,H,PtCl, forms a red crystalline mass. 

3.2 IsoBUTYLORTHAMIDOTOLUENE, 


C,.H;MeBu®.NH, [ Me: Bu? : NH, = 1:3: 2], 


was prepared according to Erhardt’s method (Joc. cit.) ; his descrip- 
tion of the properties and derivatives of the base is confirmed by the 
author. Converted into the diazo-chloride, and treated with zinc 
chloride, it also yields metaisobutyltoluene. As according to theory 
only two isobutylorthamidotoluenes can be derived from metaisobutyl- 
toluene, and as the constitution 1:5:2 has been shown to belong to 
the author’s base, it follows that Erhardt’s base must be the 1:3:2 
compound. The following derivatives were prepared by methods simi- 
lar to those employed for the corresponding derivatives of the 1:5:2 
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hase. Isobutylorthoformotoluide, CH;MeBu®.NH.CHO [= 1 : 3: 2], 
crystallises in white tables, melts at.103—105”, is nearly insoluble in 
water, readily soluble in ether and alcohol. Isobutylorthotolunitrile, 
C;H;MeBu’.CN [1:3:2], is a colourless oil, can be solidified in a 
freezing mixture, boils at 242—244°, and is readily soluble in alcohol 
and ether. Isobutylorthotoluic acid, C;H;MeBu®.COOH [1:3:2], 
crystallises in silvery plates, melts at 132°, is sparingly soluble in 
hot water, readily soluble in ether and alcohol. The silver salt, 
C,,His.COOAg, crystallises in colourless plates. Di-orthotolwisobutyl- 
thiocarbamide, CS(NH.C,H;MeBu®),, crystallises in white needles, 
melts at 175°, and is soluble in hot alcohol. Orthotolwisobutylthio- 
carbimide, CsH,;MeBu®NCS, forms a white crystalline mass, melts at 
44°, and boils at 267°. It was further converted into the correspond- 
ing nitrile and 1, 3, 2 isobutylorthotoluic acid. A. J. G. 


Derivatives of Benzoylpseudocumidine: Constitution of 
Pseudocumidine and Benzaniline. By HE. Froenticu (Ber., 17, 
2673—2681).—In a previous paper (Abstr., 1884, 1319), the author 
mentioned the formation of benzoylphthalopseudocumidic acid, 


C;HMe,;Bz.NH.CO.C,H,.COOH, 


as an intermediate product of the action of alcoholic potash on ben- 
zoylphthalopseudocumide. It is insoluble in water, and crystallises 
from alcohol in colourless microscopic needles melting at 195° with 
separation of water; the substance, dried in a vacuum, contains 
1 mol. H,O. The acetyl-derivative of benzoylpseudocumidine, 


C,HMe,Bz.NHAc, 


is insoluble in water, sparingly soluble in alcohol, ether, and cold 
glacial acetic acid, and crystallises from the hot acid in large, colour- 
less, lustrous needles, melting at 170°. -Attempts to prepare the 
isocyanide of benzoylcumidine were unsuccessful, whilst the carbamide 
and thiocarbamide could not be obtained in a crystalline form, but 
only as resins. The urethane, C.HMe,Bz.NH.COOEt, crystallises from 
dilute alcohol in slender, colourless, silky needles melting at 105°. 
Dimethylbenzoylpseudocumidine methiodide, Cs HMe,Bz.N Me2,Mel, erys- 
tallises in magnificent, broad, colourless prisms which, when placed in 
a vacuum, lose water and fall to a powder; the substance then melts 
at 187° with decomposition. The author discusses the constitution 
of pseudocumidine, and shows that its formula is 


C.H.Me,;.NH, [Me: Me: Me: NH, = 1:3:4:6], 


the amido-group occupying the same position as the hydroxyl-group 
in pseudocumenol. It is evident from this formula that the benzoyl- 
group in benzoylpseudocumidine cannot occupy the para-position to 
the amido-group, and from the close relationship between benzoyl- 
pseudocumidine and benzoylaniline, it is also improbable that this 
latter substance is a para-derivative, as assumed by Doebner (Annalen, 
210, 266). The author thinks that it is more probably orthamido- 
benzophenone. Of the phtlal’c derivatives of the three toluidines, 
that from paratoluidine alone gives a crystalline benzoyl-compound, 
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whilst the other two yield resinous products. Phthalorthotoluide, 
C,H,MeN : C,H,0., obtained by heating together orthotoluidine and 
pbthalic anhydride, is insoluble in water, sparingly soluble in alcohol 
and ether, readily in hot glacial acetic acid, from which it crystallises 
in colourless needles melting at 182°; it is converted into phthal- 
orthotoluidic acid when heated with alcoholic potash or ammonia. 
Phthalometatoluide is insoluble in water, dissolves sparingly in alcohol 
and ether, readily in hot glacial acetic acid, and forms small colourless 
needles melting at 153°; it yields phthalometatoluidic acid when 
treated with alcoholic potash or ammonia. Phthaloparatoluide melts 
at 204° (according to Michael at 200°, Ber., 10, 579), and is con- 
verted by alcoholic ammonia or potash into phthaloparatoluidic acid. 
When phthaloparatoluide (75 grams) and benzoic chioride (45 grams) 
are heated at 170—180° for 6 to 8 hours with a little zine chloride, 
hydrochloric acid is evolved, and benzoylphthaloparatoluide, 


C,H,MeBz ° N C.H,0,, 


is obtained, accompanied, however, by a second substance not yet 
isolated. Benzoylphthaloparatoluide melts at 202°, is insoluble in 
water, sparingly soluble in alcohol and ether, and readily in hot 
glacial acetic acid, from which it separates in dense, well-formed, 
tetragonal crystals. When heated with alcoholic potash, it is con- 
verted first into benzoylphthaloparatoluidic acid, and then into a 
yellow-coloured base. It also yields a yellow base (probably benzoyl- 
toluidine) with concentrated sulphuric acid. The second substance 
mentioned above appears to be an isomeric compound, C..H,;NO,, of 
lower melting point; it also yields a yellow base when treated with 
concentrated sulphuric acid. A. K. M. 


Derivatives of Parahydroxydiphenylamine. By M. Purtip 
and A. Catm (Ber., 17, 2431—2428).—A continuation of Calm’s 
researches on this subject (Abstr., 1884, 592). Parahydroxrydiphenyl- 
amine hydrobromide, C,,H,NO,HBr, prepared by the action of hydro- 
bromic acid on a solution of the base in anhydrous benzene, crystallises 
in pale rose-coloured needles, and is very unstable. 

Nitrosoparahydrozyphenylamine, OH.CeHy.NPh.NO, is prepared by 
adding sodium nitrite to a well-cooled solution of the base in hydro- 
chlorié acid. It forms yellow crystalline plates, or needles, or red 
tables, melts at 95°, and is readily soluble in benzene, alcohol, ether, 
glacial acetic acid, and light petroleum. It behaves as a nitrosamine, 
giving Liebermann’s reaction. 

Methylparamethoxydiphenylamine, OMe.C,;H;.NMePh, is prepared 
by heating parahydroxydiphenylamine (1 mol.) with methyl iodide 
(2 mols.), potash (2 mols.), and alittle methyl alcohol for two hours at 
120—130°. It formsa pale yellow oil of violet-like odour, and boils at 
313°. It rapidly turns brown on exposure to air. It behaves like a 
tertiary amine, and yields a green colouring matter when heated with 
zine chloride and benzotrichloride. 

Ethylparaethorydiphenylamine, OEt.C,H;NPhEt, resembles the 
methyl-compound, and boils at 318—320°. 

Paraisobutorydiphenylamine, OBu®.CsH,NHPh. Although prepared 


156 ABSTRAOTS OF CHEMICAL PAPERS. 


in a manner similar to the compounds just described, only the 
hydroxylic hydrogen is replaced by isobutyl in this compound. It 
forms pale yellow quadratic plates, melts at 68°, and is readily soluble 
in benzene, alcohol, ether, and light petroleum. 

Formylparahydroaydiphenylamine, OH.CsHy.N Ph.COH, prepared by 
heating the base with sodium formate and excess of formic acid, 
crystallises in white needles, melts at 178°, is soluble in ether, hot 
benzene, and glacial acetic acid, readily soluble in hot alcohol. 

Diacetylparaoxydiphenylamine, OAc.C,Hy.NPhAc, prepared in a 
similar manner to the formyl-compound, forms large colourless prisms 
terminated by pyramids, apparently of the rhombic system, melts at 
120°, and is readily soluble in hot benzene, alcohol, ether, and glacial 
acetic acid. = a 

Dibenzoylparaoxydiphenylamine, OBz.Cs;Hy.NPhBz, prepared by 
heating the base with benzoic chloride, forms pale yellow, compact, 
prismatic crystals, melts at 175°, is sparingly soluble in cold, soluble 
in hot alcohol, more readily soluble in glacial acetic acid, benzene, 
and ether. On nitration, it is converted into a dinitro-compound, 
C.,H,;NO;,(NO,)2, forming a pale yellow, crystalline mass, which 
melts at 194—195°, is readily soluble in hot glacial acetic acid, 
moderately soluble in ether and hot benzene, very sparingly soluble 
inalcohol. Itgivesa red coloration with concentrated aqueous soda or 
potash ; addition of hydrochloric acid to the alkaline solution causes 
the formation of a reddish-brown flocculent precipitate. 

A. J. G. 


Action of Carbon Bisulphide on Metaphenylenediamine. 
By P. Gucct (Ber., 17, 2656—2658).—When an alcoholic solution of 
metaphenylenediamine is heated with carbon bisulphide, the solution 
becomes red, and hydrogen sulphide is abundantly evolved; this 
continues for about eight hours, and as it ceases thin, red prismatic 
crystals make their appearance. These are insoluble in water, alcohol, 
ether, carbon bisulphide and benzene, but dissolve very readily in 
ammonia, with orange-yellow coloration, and separate out again on 
heating the solution to 50—60°. From the results obtained on analysis, 
this substance appears to be a thiocarbonylphenylenediaminethiocar- 


bonate, OH <N}>SCS.C. When the mother-liquor from these 


crystals is warmed, hydrogen sulphide is again evolved, and a 
yellow amorphous substance gradually separates, which is insoluble 
in water, alcohol, ether, carbon bisulphide, benzene, and cold 
ammonia. Its formula appears to be Cx»H»N.S,, so that it may be 
derived either from 1 mol. C,H,(N:CS), and 2 mols. phenylene- 
diamine, or from 3 mols. phenylenediamine and 2 mols. carbon 
bisulphide, in which latter case it would be a dithiocarbonyltriphenyl- 
enediamine, NH,.C,H,y.NH.SC.NH.C,H,.NH.SC.NH.C,H,.N Hb. On 
pouring the mother-liquor from this into water, a third substance, 
C,.H,,N;S2, is obtained as an abundant orange-yellow amorphous 
precipitate, extremely soluble in alcohol. A. K 
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Mixed Azo.compounds. By E. Bamspercer (Ber., 17, 2415— 
2422).—Ethyl orthonitrophenylazoacetoacetate, 


C.H,(NO,).N;.CHAc.COOEt, 


is prepared by dissolving 3 grams orthonitraniline in hydrochloric 
acid, cooling with a mixture of ice and salt, and adding a dilute 
aqueous solution of 1°5 grams of sodium nitrite; after remaining for 
12 hours, the mixture is largely diluted with water, nentralised 
with soda, and a dilute solution of ethyl acetoacetate (2°9 grams) and 
potash (1°3 grams) added drop by drop. After adding a few drops 
of soda, the mixture is allowed to remain for a day in a warm 
place, when the new:product separates as a hard crystalline crust. It 
is obtained on recrystallisation in lustrous golden-yellow plates, melts 
at 92—93°, is readily soluble in alcohol, ether, glacial.acetic acid, and 
chloroform, and also soluble in hot water. 

Orthonitrophenylazoacetoacetic acid, CsH,(NO2).N,.CHAc.COOH, is 
prepared by heating the ethyl salt on the water-bath with potash for 
1—2 minutes, the potash salt which separates then. being decomposed 
by hydrochloric acid. It crystallises in lustrous golden-brown plates 
resembling mosaic gold; when heated, it blackensat 183° and melts 
at 185° with evolution of carbonic anhydride ; it is readily soluble in 
glacial acetic acid, glycerol, and hot alcohol, sparingly soluble in ether 
and cold alcohol. The ammonium salt forms -golden-yelluw needles, 
the lead salt a yellow powder, the copper salt is obtained .in green flocks, 
and the barium salt crystallises in tufts of yellow needles. 

Orthonitrophenylazoacetone, CgsHy(NO,).N2-CH,.COMe, is obtained 
by heating the acid (best mixed with glycerol), by heating either the 
free acid or the ethyl salt with potash or, best, as follows : an alcoholic 
solution of orthonitraniline is treated with the nitrogen oxides 
evolved by the action of nitric acid on arsenious anhydride, the pro- 
duct of the reaction is poured into water, filtered, and the filtrate 
mixed with ethyl acetoacetate and potash, and the whole digested for 
15 minutes at 40°. The mixture of nitrophenylazoacetone and a little 
ethylic nitrophenylazoacetoacetate which is then precipitated, is 
heated for a few minutes with alcoholic potash and poured into a large 
volume of water, when the ketone separates in voluminous yellow 
flocks and can be purified by crystallisation. It crystallises in long, 
silky, sulphur-yellow needles, melts at 123—124°, and is soluble in 
all the ordinary solvents, but is insoluble in alkalis. 

Orthoamidoazoucetic acid, CsHy(NH.).N,.CHAc.COOH, obtained by 
the reduction of the nitro-acid with ferrous sulphate and ammonia, 
crystallises in satiny orange-red tables, melts with decomposition at 
157°, is very readily soluble in glacial acetic acid and chloroform, 
moderately soluble in ether, somewhat soluble in water. It is very 
unstable. 

The corresponding members of the toluidine series were prepared by 
similar methods from metanitroparatoluidine. 

Metanitrotolylparaazoacetoacetic acid, CsH;Me(NO,).N..CHAc.COOH, 
crystallises in long yellow needles, melts at 176°, is readily soluble in 
glacial acetic acid, alcohol, and glycerol. It is converted into tho 
corresponding ketone by the action of heat or of alkalis. 
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Metanitrotoli ylparaazoacetone, C.H;Me(NO,).N,.CH,.COMe, crystal- 
lises in lustrous orange-red prisms and melts at 134—134'5°. 

Metamidoparaazoacetoacetic acid, C,H;Me(NH,).N:. — COOH, 
forms brick-red needles and melts at 162°. . J. G. 


Action of Acetic Anhydride on Benzamidine. By A. Piyyer 
(Ber., 17, 2511—2516)—The author has reinvestigated the body 
C,,H,;Ns, described by himself and Klein (Abstr., 1878, 491; 1883, 1099, 
and 1884, 1324) in order to determine whether this or C,H,N; is its true 
formula. If its composition were C,H,N:, it must have the constitu- 


tion C.H.C<N>OMe, and should then yield a carboxylic acid on 


oxidation; but neither permanganate nor chromic acid has any action 
on it. When bromine is added to a solution of the substance in 
chloroform, deep yellow needles are deposited which appear to be a 
bromine additive product. This compound is, however, very unstable, 
and the analytical results obtained agree as well for C,H,N.Br, as 
for C\,H,;N;Br;. When dissolved in fuming nitric acid, the original 
substance yields a compound which gives numbers corresponding 
fairly well with the formula C,,H,(NO,),N;. The most conclusive 
proof of the correctness of the formula C,,H,;N;, however, is the 
formation of a monosulphonic acid, C\yH,.N;.SO;H, by dissolving the 
original substance in fuming sulphuric acid. This acid crystallises in 
nodules with $H,0, and loses its water of crystallisation at 140°, but 
is then partially decomposed. It forms a crystalline sodium salt 
soluble in water; the barium salt crystallises with 10H,O in glistening 
scales, very sparingly soluble in water. When fused with potash, the 
acid yields parahydroxybenzoic acid. When heated at 100° with 
concentrated hydrochloric acid, the original substance deposits a com- 
pound in shining scales, which is decomposed on the addition of 
water into the previously described hydrochloride. When heated 
with twenty times its weight of hydrochloric acid in closed tubes at 
100°, the original substance is decomposed into benzoic acid and 
an monium chloride. 

From these results, there can be no doubt that the substance is 
dibenzimidine, NH : CPh.N : CPh.NH,. 

The author also attempted to determine the molecular weight of 
cyanphenine by preparing its sulphonic acid. The acid obtained con- 
tained one SO;H-group to every seven carbon-atoms, and thus gave 
no clue to the molecular weight. S -> - 


Action of Ethyl Acetoacetate on the Amidines. By A. 
Pinner (Ber., 17, 2519—2520).—Ethyl acetoacetate reacts extremely 
readily with the amidines, water and alcohol being eliminated. 


R. CNH, + Me.CO.CH,.COOEt = R. C<S>C.H,0 + H,O 
+ EtOH. 


The compounds formed have basic properties and their constitution is 
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probably R.C<N-CO7-SCH;. By means of phosphoric chloride, 


&e., they may be converted into derivatives of the nucleus, 


N.CH 
CH<y ‘Gq > CH. 


Benzamidine and ethyl acetoacetate thus yield a compound, 
C,,HN.0, 


which crystallises in prisms melting at 215°5—216°, and is sparingly 
soluble in ether. It dissolves easily in acids, and yields a sparingly 
soluble platinochloride, (C,,H,N.O)2,H,PtCl, + H,O. When heated 
with phosphoric chloride, the compound C,,H,»N,0 yields a substance 
of the formula C,,H,N,Cl, melting at 71°. This body is soluble in 
ether, insoluble in water, and crystallises in rhombic plates. The 


constitution of the chloride is probably CPR<N Gut >CH. 


Acetamidine when similarly treated yields a compound, C,H,N,O, 
which forms long silky needles soluble in water, sparingly so in ether. 
The amidines also react easily with the cyanates and isothio- 


cyanates. The author is now investigating these reactions. 
L. T. T. 


So-called Phthalylacetamide. By W. Roser (Ber., 17, 2623— 
2625).—This compound is an acid, and therefore cannot have the con- 
stitution implied by the name which was given to it by Gabriel. The 
author suggests the name phthalimidylacetic acid. The calcium salt 
contains } mol. H,O, and forms a white crystalline precipitate, almost 
insoluble in water; the barium salt is readily soluble in hot water and 
crystallises in small prisms containing 2 mols. H,0; the silver salt, 
C,.H,O,N Ag, is insoluble and amorphous. When phthalimidylacetic 
acid is boiled with alkalis, ammonia is liberated and acetuphenone- 
carboxylic acid produced. Of the two formule for phthalimidylacetic 
acid, CO<C*Hs>0.CH,.COOH, and CO<S¢i}>C: CH.COOH, the 
first is considered the more probable, for if the second formula were 
correct, the compound co< tees o: CH.COOH should be formed 
by the action of methylamine on phthalylacetic acid; this, however, 
is not the case. 

Gabriel’s phtbalylpropionamide is probably phthalimidylpropionic 
acid. 

By the action of sodiuam-amalgam on phthalimidylacetic acid in 
alkaline solution, a dark violet-coloured liquid is obtained which 
yields an almost black precipitate on the addition of hydroch!oric acid. 

A. K. M. 

Preparation of Anthranilic Acid. By H. Kouse (J. pr. Chem., 
30, 124—125)—A former comiaunication (this vol., p. 58) con- 
tains an account of the preparation of isatoic acid from isatin; this 
acid when boiled with concentrated hydrochloric acid is resolved into 
carbonic anhydride and anthranilic acid. This decomposition offers a 


convenient method of preparing anthranilic acid. P. P. B. 
m 2 
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Betaines. By H. Sitsersterwy (Ber., 17, 2660—2665).—When 
phenylbetaine hydrochloride is heated at about 100°, it splits up into 
dimethylaniline, carbovic anhydride, and methyl chloride. On 
heating ethylic phenylbetaine chloride, or a mixture of ethyl chlor- 
acetate and dimethylaniline at a temperature not exceeding 130°, the 
following reactions take place : 


NPhMe,C1.CH,.COOEt = NPhMe.CH,.COOEt + MeCl, 
and NPhMe.CH..COOEt + 2HCl = NPhMe.CH,.COOH, HCl + EtCl. 


The phenylmethylglycocine hydrochloride, NPhMe.CH,.COOH, HCI, ob- 
tained, forms colourless prisms readily soluble in water, less so in 
alcohol, and very sparingly in cold concentrated hydrochloric acid. It 
is decomposed hy continued heating with water with evolution of car- 
bonic anhydride and formation of dimethyl aniline hydrochloride. When 
a mixture of dimethylaniline (1 mol.) and chloracetamide (1 mol.) 
is digested in alcohol, and the solution, after concentration, precipi- 
tated with ether, phenylbetaineamide chloride, NPhMe,C].CH2.CONH,, 
is obtained. This, heated to 110—120°, yields methyl chloride and 
phenylmethylglycocineamide, NPhMe. CH,, CONH,, which is sparingly 
soluble in cold, moderately in hot water and in alcohol, from which it 
crystallises in silky prisms or scales melting at 163° ; it sublimes 
when carefully heated, but, on distillation, is decomposed into ammonia, 
dimethylaniline, and other products; when boiled with alkalis, it 
yields phenylmethylglycocine. Phenylmethylglycocineamide hydro- 
chloride forms colourless prisms, readily soluble in water, more 
sparingly in alcohol. Phenylmethylglycocineamide is also produced 
when methylaniline and chloracetamide are heated together, and the 
hot aqueous solution precipitated by ammonia. 

When dichloracetic acid is heated with dimethylaniline, it appa- 
rently breaks up into carbonic anhydride and dichloromethane, whilst 
trichloracetic acid yields chloroform and carbonic anhydride. In the 
latter reaction, an intermediate product can be obtained (probably 
NPhMe,Cl.CCl,.COOH). 

Diethylaniline and methyldiphenylamine when heated with chlor- 
acetamide yield neither ethylic nor methylic chloride. The above 
reaction with trichloracetic acid, however, may be effected not only 
by means of dimethylaniline, but also by diethylaniline, methyldi- 
phenylamine, quinoline, and pyridine. A. K. M. 


Action of Benzaldehyde on Nitromethane and Nitro-ethane. 
By B. Priess (Annalen, 225, 319—364).—The preparation of phenyl- 
nitroeth yle ne, CHPh: CHNO., by the action of nitromethane on benz- 
aldehyde in the presence of zine chloride has been previously 
described by the author (Abstr., 1884, 313). The formation of this 
compound may serve as a reaction for the detection of nitromethane. 
For this purpose the dilute solution, supposed to contain nitro- 
methane, is mixed with sodium hydroxide, and well shaken with an 
excess of benzaldehyde. The unaltered benzaldehyde is removed by 
extraction with ether, and a current of air is passed through the 
solution to expel the last traces of ether. On adding dilute sulphuric 
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acid, a crystalline precipitate of phenylnitroethylene indicates the 
presence of nitromethane. Phenylnitroethylene is identical with 
Simon’s nitrostyrene (Annalen, 31, 262). It may therefore be pre- 
ared by the action of nitric acid, or better, of nitrous anhydride on a 

cold ethereal solution of styrene. Phenylnitroethane yields benzoic 
acid on oxidation. With nitrous acid, it exhibits the nitrolic acid 
reaction. At 85°, sulphuric acid (diluted with one-third its volume of 
water) decomposes phenylnitroethane into hydroxylamine, benzalde- 
hyde, and carbonic oxide, and strong hydrochloric acid splits it up 
into phenylchloracetic acid and hydroxylamine. On exposure to the 
light, phenylnitroethylene undergoes a gradual transformation into 
isophenylnitroethylene, which is deposited from alcohol in rhombic 
needles or plates melting between 172° and 180°. Phenyluitroethylene 
dibromide, CHBrPh.CHBr.NO,, prepared by adding bromine to a 
solution of phenylnitroethylene in carbon bisulphide, crystallises 
in the monoclinic system, namely, in a combination of 0P with 
coP .coPco and Poo; 8 = 83° 54’; a:b: ¢ = 1°2568: 1: 13960. The 
crystals dissolve freely in chloroform, benzene, and carbon bisulphide, 
and are decomposed, by boiling with alcohol, into hydrobromic acid 
and phenylbromonitroethylene, CBrPh:CHNO, ‘The latter com- 

und is more easily prepared by the action of soda instead of alcohol. 
It crystallises in iridescent golden needles or plates which melt 
at 67°. 

When chlorine is passed into a solution of phenylnitroethylene 
dissolved in chloroform, the dichloride, CHCIPh.CHCIl NO,, is ob- 
tained as a thick syrup, which crystallises with difficulty; the 
crystals melt at 30°. Phenylchloronitroethylene, CC1Ph : CHNO,, is 
deposited from light petroleum in golden plates or needles which melt 
at 48°. 

On nitration, phenylnitroethylene yields two isomeric nitro-pro- 
ducts; if the acid is cooled in a freezing mixture, the para-derivative 
is mainly formed, but at a temperature of 25° a considerable quantity 
of the ortho-derivative is produced. 

Paranitrophenylnitroethylene, NO..C.Hy.CH : CH.NO:, has been pre- 
viously prepared by Friedlander and Mihly (Ber., 16, 848), from. 
paranitrocinnamic acid. It unites with bromine, forming a dibromide 
melting at 102°; this crystallises in colourless plates, soluble in 
benzene and in glacial acetic acid. The orthonitro-compound is much 
more soluble in alcohol and other solvents than the para-derivative. 
It forms needle-shaped crystals melting at 106°, which turn brown on 
exposure to the light. The dibromide also crystallises in needles 
melting at 90°, which dissolve freely in chloroform, benzene, and in 
hot acetic acid. 

Phenylnitropropylene, CHPh : CMe.NO,, is prepared by the action 
of zinc chloride on a mixture of benzaldehyde and nitroethane. The 
yield is by no means so good as in the case of phenylnitroethylene, as 
benzamide and resinous bye-products are also formed. Phenylnitro- 
propylene resembles the ethylene compound in many of its properties. 
It readily crystallises in rhombic prisms which melt at 64°. It yields 
benzoic acid on oxidation, and is decomposed by boiling alkalis into 
berzaldehyde and nitroethane. The dibromide, CHBrPh.CBrMe.NO,, 
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forms transparent prisms which melt between 77° and 78°5°. This com- 
pound is not decomposed by alkalis. 

Paranitrophenylnitropropylene forms yellow needle-shaped crystals 
which melt at 114°. The orthonitro-product forms pale yellow plates 
which are much more soluble in alcohol than the para-compound. 
The crystals melt at 76°. W. C. W. 


Paracarvacrotic Aldehyde. By E. Norpmann (Ber. 17, 2632— 
2634).—This aldehyde is obtained from carvacrol together with some 
secondary products, by means of the chloroform reaction. It crystal- 
lises in white, flat, silky scales, melts at 96°, is insoluble in cold, 
sparingly soluble in hot water, readily in alcohol, ether, benzene, and 
chloroform, also in dilute sulphuric acid with greenish-yellow colora- 
tion. It gives no characteristic colour with ferric chloride, and from 
this it is concluded that the group COH has taken up the para- and 
not the ortho-position in reference to the hydroxyl group. The 
formula of paracarvacrotic aldehyde is therefore 


C;H.MePr(OH).COH [Me : OH: Pr: COH=1: 2:4: 5]. 


Like parathymotic aldehyde (Abstr., 1884, 56), it does not combine 
with the hydrogen alkaline sulphites, but yields crystalline compounds 
with aniline and phenylhydrazine. A. K. M. 


Action of Bromacetophenone on Amides. By F. O. Biiimiein 
(Ber., 17, 2578—2581).—On heating bromacetuphenone with amides, 
there are formed neither the amides of acetophenone, nor isoindoles 
derived from them by the abstraction of a molecule of water, but sub- 
stances which differ from the latter class in containing about 2 per 
cent. less carbon than that required by theory. 

Thus, if bromacetophenone be heated with acetamide, there is 
formed a basic substance crystallising in long needles; this melts at 
45°, boils at 241—242°, and is easily soluble in alcohol and ether. 
Its hydrochloride forms a white crystalline powder. 

The corresponding compound obtained with formamide forms a 
crystalline mass, and the benzamide compound forms crystals which 
melt at 103° and boil at 339°. It is proposed to investigate more 
closely the constitution of these substances. ¥. &. V. 


Preparation of Salicylic Acid. (Dingl. polyt. J.,254,231.)—On 
heating diphenyl carbonate with sodium phenate, basic sodium silicyl- 
ate is produced, in addition to phenol and diphenyl] ether. (Chemische 
Fabrik auf Actien, formerly E. Schering, Berlin.) To prepare sali- 
cylic acid, 50 kilos. of diphenyl carbonate is heated with 54 of sodium 
phenate for 6 hours at 160—170°, with constant agitation ; the salicylic 
acid being subsequently extracted from the saline product. 

D. B. 


Brominated Phthalic Acids. By F. O. Buiimiem (Ber., 17, 
2485 —2497).—When a-naphthol is treated with excess of bromine, a 
compound is formed containing six bromine-atoms in the molecule. 
This is very unstable and is probably a dibromo-additive product of 
tetrabromonaphthol, C,H;Br,.OH,Br., or a tetrabromo-additive pro- 
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duct of Biedermann’s dibromo-a-naphthol (Ber., 6, 1119). The 
author has not further investigated this compound, but has studied 
the bromination of a-naphthol in the presence of aluminium bromide. 
In this way, the author obtained a pentabromo-a-naphthol, C\H,Br;.0H, 
which melts at 238—239°, crystallises in pale straw-coloured needles, 
and is almost insoluble in alcohol and ether, and only sparingly soluble 
in boiling benzene, xylene, or cumene. The yield was about 90 per 
cent. of the theoretical. This compound dissolves in alkalis to form 
metallic compounds : C,H,Br;.0Na crystallises in long needles, soluble 
in alcohol and water: C,H,Br;.OK-. in small colourless needles 
sparingly soluble in water. 

When oxidised with dilute nitric acid (one part C,oH.Br;.0H to 10 
parts acid of sp. gr. 1:15) at 100°, pentabromo-«-naphthol yields tetra- 
bromo-a-naphthaquinone, C\oH,Br,.O,.. This compound crystallises in 
golden-yellow scales which melt at 205° to a dark liquid. It can be 
sublimed with care, and is soluble in-glacial acetic acid and in 
benzene, sparingly so in alcohol and ether: -It is isomeric with the tetra- 
bromo-8-naphthaquinone obtained by Flessa (Inaug. Dissert., Zurich, 
1884). If the oxidation of the pentabromonaphthol with dilute nitric 
acid is carried out at 150°,.instead of at‘100°, and the action con- 
tinued for about 18 hours, dibromophthatic: acid, C,H,Br.(COOH),, 
is formed; under similar circumstances Flessa’s pentabromo-8- 
naphthol yielded tribromophthalic acid.- Dibromophthalic acid 
crystallises in long aggregated needles which are easily soluble in 
alcohol, ether, and boiling water, sparingly in petroleum. It melts at 
206°, and is converted into the anhydride... Dibromophthalic anhydride, 
obtained by sublimation of the acid, crystallises in long colourless 
needles melting at 208°.. It is easily soluble in alcohol, spariugly so 
in ether and water. The saits of dibromophthalic acid, except those 
of the alkalis, are sparingly soluble, and contain no water of crystal- 
lisation. The calcium salt is deposited as an amorphous precipitate, 
which becomes crystalline on standing ; the barium salt is similar to 
the calcium; the silver salt forms a flocculent precipitate soluble in 
much boiling water,. and crystallises from this solution in small 
colourless plates. When the anhydride is fused with resorcinol, a 
brominated fluorescein appears to be formed.. This compound is 
soluble in alkalis and in alcohol to a red solution with an intense 
green fluorescence. 

Action of Bromine on Orthoxylene in Presence of Aluminium.—In 
this way, a tetrabromo-xylene, C,Br,Me,, was obtained, in which the 
bromination took place entirely in the benzene nucleus. This com- 
pound crystallises in colourless silky needles, melts at 254-—255°, and 
distils without decomposition at 374—375°. It is easily soluble in 
benzene and xylene, almost insoluble in alcohol and ether.. Tetra- 
bromo-xylene is not acted on by dilute nitric acid (sp. gr. 1°15) below 
about 250—27U°, and then the oxidation is only partial. Nitric acid 
of sp. gr. 1:20 effects the oxidation at. 180—200°, but the product 
consists of a mixture of tetrubromophthalic and tribromomononitro- 
phthalic acids, the complete separation of which could not be effected. 
If 5 grams of tetrabromo-xylene are heated at 170° with 50 c.c..of 
nitric acid of sp. gr. 1:15 and about 10 grams of bromine, tetrabromo- 
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phthalic acid is alone produced. This crystallises in small needles, very 
sparingly soluble in the usual solvents. At 266° it melts and is con- 
verted into the anhydride. Tetrabromophthalic anhydride, obtained by 
sublimation of the acid, forms small glistening needles which melt at 
258—259°, and are almost insoluble in the usual solvents. The 
alkaline tetrabromophthalates are easily soluble, the salts of the other 
metals sparingly soluble or insoluble. The bariwm and calcium salts 
form white crystalline powders. When fused with resorcinol, tetra- 
bromophthalic acid yields a brominated fluorescein isomeric with 
eosin. This compound is soluble in alkalis to a dark red solution 
showing intense green fluorescence. 

From the above results, it is clear that in the pentabromonaphthol 
formed by the action of bromine on @-naphthol in the presence of 
aluminium bromide, the three hydrogen-atoms of the nucleus con- 
taining the hydroxyl have all been replaced by bromine, but the 
position of the remaining two bromine-atoms in the other nucleus is 
uncertain. In the tetrabromo-xylene all the bromine-atoms are in the 
benzene-ring. oe 


Constitution of Phthalylacetic Acid. By S. Gasrret (Ber.,17, 
2521—2527).—When phthalylacetic acid is distilled in a vacuum, 
carbonic acid is evolved, and the distillate comprises a yellowish-white 
semi-solid mass. If a current of steam is driven through this mass, 
the distillate deposits small shining rhombic prisms, which melt at 
58—60°, have an odour resembling that of phthalide, and are soluble 
in water. On keeping, however, they gradually polymerise to a yellow 
vitreous and odourless mass. Some of this polymerised body is always 
formed in the retort when the white substance is distilled with steam. 
It is partly reconverted into the original volatile compound by distil- 
lation ina vacuum. The freshly prepared volatile compound has the 
composition C,H,O,, and its constitution must therefore be either 
(a) CHi<go>CH:, or (6) CHK YO . This compound can 

O 


also be obtained from the resinous ‘bye-products obtained during 
the preparation of phthalylacetic acid. When treated with bromine, 
this compound absorbs Br,, yielding a crystalline substance, C,H,Br.02, 
melting at 98—99°. The original volatile substance must therefore 
be methylenephthalide, and have the formula (b), and the bromoderiva- 
CBr.CH,Br 
tive must be methylenephthalide bromide, CL \O 
CO 
When gently warmed with potash, methylenephthalide is converted 
into acetophenonecarboxylic acid ; probably according to the equations 


CHATS >0 + HO = CH < OCH): CMs 


= 01S 


If the dibromide-is boiled with water, it gives up hydrobromic acid 
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and yields a meth ylenephthalide oxide, CyH,O;. This crystalline com- 
pound melts at 144—146°, and is identical with that previously 
obtained from acetophenonecarboxylic acid (Abstr. 1878, 734). 
Phthalylbromacetic acid, when similarly treated, yields a com- 
pound which is identical with bromomethylenephthalyl, previously 
obtained by bromination of acetophenonecarboxylic acid (loc. cit.). 
The name of this compound should therefore be changed to bromo- 


methylenephthalide, and its formula would be On<” yw 


The compound previously described as Sa a also 
forms a crystalline dibromide melting at 146°, and should therefore be 
called benzylidenephthalide; its formula is on,” ree’ The 
dibromide, when boiled with alcohol, is converted into ‘ae crystalline 
compound C,;H,,O.Br.OEt, which melts at 149°. - ae oe 


Phthalyl Derivatives; Conversion of Ketonic Acids into 
Lactones. By W. Roser (Ber., 17, 2619—2622).—When ethylene- 
benzoylorthocarboxylic acid is dissolved in about 15 parts of concen- 
trated sulphuric acid, and the solution allowed to remain for some 
time in the cold, slender yellow needles of ethinediphthalyl separate : 


COOH.C,H,.CO.CH,.CH,.CO.C,H;. COOH —_ 2H.0 => 
co< Celso: cH.cH: 0< Ces co, 


When a solution of benzoylacetorthocarboxylic acid in concentrated 
sulphuric acid is precipitated with water, phthalylacetic acid is 
obtained, as observed by Gabriel (Ber., 17, 2526), but this acid melts 
above 26U° according to the author, and ‘at about 276° decomposes 
with evolution of gas. By similar treatment, acetophenoneortho- 
carboxylic acid yields a compound melting at 213—215°, insoluble in 
water and cold alkalis, sparingly soluble in alcohol, and readily in 
acetic acid, from which it crystallises in colourless scales. It is 
perhaps a polymeride of Gabriel’s phthalidimethylene, C,H,O,. It 
may be concluded from these experiments that acids containing the 
group :CH.CO.C,H;.COOH [1:2] are converted into lactones by 
concentrated sulphuric acid. When ethylenebenzoylorthocarboxylic 
acid is heated with 10 parts concentrated hydrochloric acid in a sealed 
tube, the product washed with water and extracted with boiling 
alcohol, a residue of ethinediphthaly] remains, whilst the alcoholic 


solution coniains the anhydride OR ee Os This is in- 
We Thy. 


soluble in water and cold alcohol, but crystallises from hot alcohol in 
slender silky needles melting at 230—231°. It agrees in its pro- 
perties with the compound obtained by Gabriel by heating the di- 
ketonic acid. A. K. M. 


Reduction of Phthalimide and Phthalide. By C. Graese (Ber., 
17, 2598—2600).—By the action of tin and hydrochloric acid, 
phthalimide i is converted into a base of the composition C,H,NO, which 
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crystallises in needles melting at 150°, and boiling at 337°; it is 
soluble in alcohol and ether, sparingly solnble in water. From its 
ready formation, and its reconversion into phthalide, one of the 
following formula can be assigned to it: 


OH. <COR>0 or CoH< Gy >NE, 


the former of which the author considers the more probable, and 
assigns to it the name phthalidine. With sodium nitrite, it forms a 


nitroso-derivative, OH. < OCT )>0, which crystallises in golden 
needles melting at 156°, sparingly soluble in water, readily soluble in 
hot alcohol; on heating it with soda, it is converted into the mon- 
hydroxyl-derivative of methylbenzoic acid, OH.CH,.C,;H,.COOMe. 
Phthalimide is converted into phthalide by treatment with tin and 
hydrochloric acid, and the addition of sodium nitrite to the product. 
The nitroso-derivative separates out, and phthalide is obtained on pre- 
cipitating its alkaline solution with acid. Through the intermediate 
formation of this substance, phthalic acid may be converted into 
orthoxylene. _ * A 


Constitution of the Benzenetetracarboxylic Acids. By 0. 
JacospsEeN (Ber., 17, 2516—2518).—In order to determine the con- 
stitution of the three benzenetetracarboxylic acids, the author prepared 
two of them by the oxidation of durene, C,H,.Me. [1:2:4:5], and 
isodurene [1:2:3:5]. Durene was first boiled with dilute nitric acid, 
and thus converted into a mixture of durylic and cumidic acids, 
and this mixture was then oxidised with permanganate. The tetra- 
basic acid thus obtained proved to be pyromellitic acid. By similar 
treatment, isodurene yielded mellophanic acid. The constitution of 
the three isomeric acids, therefore, must be:—Pyromellitic acid, 
C,.H.(COOH), [1:2:4:5]; mellophanic acid, [1:2:3:5]; and 
phrenitic avid, [1: 2:3: 4]. L. T. T. 


Action of Sulphuric Acid on Acetophenoneorthocarboxylic 
Acid. By 8S. Gasriet (Ber., 17, 2665—2668).—When concentrated 
sulphuric acid (15 grams) is added to acetuphenoneorthocarboxylic 
acid (1 gram), an amber-coloured solution is obtained; this is allowed 
to remain for 24—48 hours and then poured into water, when a brown 
resinous substance (A) separates. The filtrate yields a further 
separation of a fine white powder (B) on standing. The substance A 
forms (after purification) dense, yellow, pointed crystals melting at 
215—216°5°, sparingly soluble in alcohol, insoluble in alkali and in 
ammonia. Its formula is C,,H,;.0O,. When it is heated at 150—160° 
with hydroxylamine hydrochloride and alcohol, it yields an oximido- 
derivative, C,.H,.0; ‘ NOH. 

The second substance (B) is readily soluble in alcohol, glacial 
acetic acid, and in fixed and volatile alkali, from which it can be pre- 
cipitated by the addition of an acid; it melts at 132—135°. Its 
formula, C,.H,,0;, indicates that it is formed by the abstraction of one 


its 


wrwwitfee 
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mol. H,O from 2 mols. acetophenoneorthocarboxylic acid. This 
substance is a monobasic acid (diacetophenonecarborylic acid), as 
shown by the composition of the silver salt, C,.H:,0;Ag, and the 
barium salt, (C,sH,;0;).Ba. When it is heated for some time above 
its melting point, it is converted into the compound aay tg - 


Preparation of Isatin. (Dingl. polyt. J., 254, 232.)—The pre- 
paration of this substance forms the subject of a patent taken out by 
the Farlenfabriken, late F. Bayer and Co. Instead of converting 
the products of the reaction of dichloracetic acid with aromatic 
amines directly into isatin, it is proposed to subject them to a process 
of oxidation, it having been found that during the reaction and the 
sabsequent process of purification oxidation by atmospheric oxygen 
takes place, and that the yield of imesatin, or substituted imesatins, 
depends on the extent of this oxidation process. D. B. 


Methylated Indoles. By A. Lipp (Ber., 17, 2507—2511).— 
Orthomethylamidochlorostyrene, CHC] : CH.C;H;.NHMe, was prepared 
by treating an alcoholic solution of amidochlorostyrene with the cal- 
culated quantity of methyl iodide. It is heavier than water, is easily 
soluble in alcohol and ether, very sparingly so in water. It is liquid 
at ordinary temperatures, may be distilled with steam, but not alone. 
It dissolves in hydrochloric acid to form a hydrochloride which 
crystallises in small needles. When heated with sodium ethylate at 
130—140°, orthomethylamidochlorostyrene yields the same methyl- 
indole which Fischer and Hess obtained from methylphenylhydrazine- 
pyroracemic acid (Abstr., 1884, 1180). This reaction proves the 
correctness of the formula proposed for this body by Fischer and 
Hess, as its formation must take place according to the equations— 


(I.) NHMe.C,H,.CH : CHC] + NaOEt = 
NHMe.C,H,.CH : CH.OEt + NaCl. 


(II.) NHMe.C,H,.CH : CH.OEt = C,H.<4})°>CH + Et.OH. 


Baeyer and Jackson’s a has the formula 


CHi< SE CMe, 


so that skatole, the remaining methylindole containing the methyl 
group in the side-chain, must be represented by the formula 


CHC Cyp>CH. L. T. T. 


Tolane Tetrachloride.. By L. Garrermann (Ber., 17, 2601).— 
Schiipphaus recently referred to a compound obtained by the action of 
chlorine on boiling toluene (Abstr., 1884, 52), and it was thought 
probable that this might be a new dichlortoluene. The author finds, 
however, that the substance in question is tolane tetrachloride, 
CPhCl, ChIPC,, which was obtained in the same way vs Liebermann 
and Homeyer (Abstr., 1880, 259). . KM. 
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A New Method of Preparing Secondary Amidoazo-deriva. 
tives. By R. Henriques (Ber., 17, 2668—2673).—Ethyl-B-naphthyl- 
amine may be prepared from 8-naphthylamine, and forms a thick oil 
which boils without decomposition, and does not solidify in a freezing 
mixture ; its hydrochloride, Cy,H,;N,HCIl, is sparingly soluble in cold, 
moderately in hot water, crystallises in scales, melts at 235°, and 
distils with but slight separation of hydrochloric acid. It forms a 
nitrosamine, C,,H,,N.0, which melts at 49°, and yields a yellow 
coloration with concentrated sulphuric acid. When nitrosoethyl- 
naphthylamine and aniline are heated together in solution in glacial 
acetic avid, a violent reaction sets in, and a deep red liquid is obtained 
which is kept boiling for some time; this deposits benzazoethyl-p- 
naphthylamine, PhN2.CjHs-NHEt, on cooling. The same compound 
is also obtained from diazobenzene and ethylnaphthylamine. It forms 
red needles melting at 102—103°, is insoluble in water, but yields 
orange-red solutions with alcohol and other solvents. With concen- 
trated acids, it gives bluish-violet salts which are decomposed by 
water. It yields a nitrusamine which forms ruby-coloured crystals 
melting at 97°; when this is treated with aniline in glacial acetic 
acid, the nitroso-group is removed and the amidoazo-compound re- 
produced. 

Nitrosoethylnaphthylamine reacts with ortho- and para-toluidine 
in the same way as with aniline, the compounds obtained melting 
respectively at 132° and 112—113°. With amidoazobenzene, it forms 
azobenzeneazoethyl-B-naphthylamine, PhN,.CgHy.N2.CioHs.NHEt, which, 
for comparison, has also been prepared from diazoazobenzene and 
ethylnaphthylamine. It forms small cherry-red crystals, melts at 
141—142°, and gives a deep blue colour with sulphuric acid. The 
reaction with diamines is apparently less simple; metaphenylene- 
diamine and toluylenediamine give brownish-red dye-stuffs with the 
nitrosamine, whilst paraphenylenediamine gives no colour reaction. 
Methylamine and phenylhydrazine do not react with nitrosoethyl- 
naphthylamine. Experiments in which the nitrosamine was treated 
with aminesulphonic acids yielded negative results; no combination 
occurs in glacial acetic acid solution, but if hydrochloric acid is 
added colouring matters are formed. 

Streiff’s nitrosophenyl-8-naphthylamine (Annalen, 209, 157), when 
submitted to the above reaction with aniline, yields benzeneazophenyl- 
B-naphthylamine, C.2H,;N3, corresponding with the ethyl-compound. 
It forms compact dark-red needles of metallic lustre, meiting at 
128—129°; the mother-liquor contains phenyluaphthylamine, this 
reformation of the amine constituting the chief reaction in the case 
of the other nitrosamines which the author has examined. Nitroso- 
ethyl-a-naphthylamine and aniline yield, for instance, amidoazoben- 
zene, ethylnaphthylamine, and a little benzeneuzoethyl-a-naphthylamine, 
C\sH,,N;; this is a stronger base than the 8-compound, forms large, 
bright-red, transparent crystals, melting at 58—59°, and yields salts 
crystallising readily in violet needles ; it gives a bluish-violet colour 
with sulphuric acid. Nitrosodiphenylamine and aniline (see also 
Ber., 10, 1309) yield diphenylamine as the chief product, also amido- 
azobenzene and a small quantity of phenylamidoazobenzene. Similar 
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results are obtained from nitrosomethylaniline and aniline. In the 
action of aniline on the nitrosamines of more complex substances, 
such as carbazole and tetrahydroquinoline, the NO group is eliminated 
and the amine is reproduced. A. K. M. 


Nitrosonaphthol and its Derivatives. By M. Itinskt (Ber.,17, 
2581—2593).—a-Nitroso-8-naphthol is best prepared from 3-naphthol 
by the process suggested by Stenhouse and Groves (comp. Trans., 1884, 
294) ; in addition to its properties described by former workers, the 
author finds that it is volatile in a current of steam when pure, but if 
impure it forms resinous matters. 

Its potassium-derivative, CH,NO,K, crystallises in metallic, glisten- 
ing leaflets, soluble in water. Its ammonium salt, crystallising in the 
same form, is stable only in an atmosphere of ammonia; on boiling 
a solution of the ammonium salt, the corresponding amido-deriva- 
tive, is formed. Its silver salt forms a red-brown powder, insoluble 
in water and alcohol; the silrer-ammonium salt crystallises in deli- 
cate green needles, and the hydrogen-silver salt forms a microscopic 
crystalline preciptiate. By the action of methyl iodide on the normal 
silver salt, there is obtained the methyl ether of a-nitroso-8-naphthol, 
C,oH,NO.Me, which crystallises in long prismatic needles melting at 
75°, dissolving in concentrated sulphuric acid with formation of a red 
colour. 

a-Nitroso-a-naphthol is best prepared from a-naphthol, together with 
its isomeride f-nitroso-a-naphthol, by the process of Stenhouse and 
Groves mentioned above: the two compounds are then separated by 
the difference of their solubility in dilute soda solution. The resultant 
a-nitroso-a-naphthol melts with decomposition at 190°. Its salts are 
comparatively unstable, and even on agitation with ether are recon- 
verted into the original substance. The potassium, sodium, calcium, 
barium, and magnesium salts are readily soluble in water. On the 
addition of silver nitrate to a solution of the last-named salt there is 
precipitated a red-brown resin, which on purification and subsequent 
treatment with methyl iodide can be converted into the methyl ether 
of a-nitroso-x-naphthol, which crystallises in needles, melting probably 
at about 100°. It is readily soluble in alcohoi, ether, and benzene, 
but insoluble in water. a-Nitroso-8-naphthol and #-nitroso-a-naphthol 
differ in their reaction with cobalt chloride; the former yields a cobalt- 
derivative, containing no chlorine and unaltered by acids, alkalis, 
oxidising and reducing reagents, whilst the latter yields no such com- 

ound. 

. By the action of ammonia on a-nitroso-8-naphthol a substance of 

the formula C,.H,N,O is formed; this was considered to be a nitroso- 

amidonaphthalene, CjH,NO.NH,, but is more inet 3 quinon- 
H. V. 


oximine. . 


a. and §-Hydrojuglone. By F. Mytius (Ber., 17, 2411—2414).— 
The earlier writers on the subject all regard juglone as occurring ready 
formed in the green shell of the walnut, the author, however, finds 
that this view is incorrect, and that it is formed by the oxidation of 
two isomeric crystalline bodies, 2- and f-hydrojuglone, standing in 
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the same relation to it as that of the dihydroxybenzenes to quinone. 
Those substances occur in all the green parts of the walnut tree, but 
the shells of the ripe nuts do not contain even a trace of hydrojuglones. 
No account of the method of preparation is given. 

a-Hydrojuglone, CjHsOs, forms colourless plates, melts at 168—170°, 
is soluble in about 200 parts of water at 25°, is readily soluble in 
alcohol and ether, insoluble in chloroform; it is readily soluble in 
alkalis with yellow colour, turning quickly to red on exposure to air. 
Ferric chloride or bromine-water oxidises it to juglone. On reducing 
juglone, «-hydrojuglone is alone formed. 

Acétyl-a-hydrojuglone, CjHs0;Acs. formed by digestion of a-hydro- 
juglone with acetic anhydride, melts at 124°. A solution of a-hydro- 
juglone or of juglone in organic bases yields nitrogenous compounds 
of juglone by oxidation in air. Of these compounds that with di- 
methylaniline, Cj)oH;O;,NMe,Ph, is very readily prepared ; it crystal- 
lises in lustrous red tables, and by treatment with hydrochloric acid 
is converted into a hydroxyjuglone of the formula C,)H;0;.0H, having 
the characters of a strong acid. 

B-Hydrojuglone crystallises in colourless plates, melts at 97°, is 
soluble in about 900 parts of water at 25°, is sparingly soluble in 
alcohol and ether, readily soluble in chloroform ; it is readily soluble 
in alkalis with yellow colour, which changes to red on exposure to 
air. It gives a blood-red coloration with ferric chloride, and is 
converted into a brominated product by bromine-water. It occurs in 
much smaller quantity than its isomeride. 

On fusion with potash, both hydrojuglones yield phenol, salicylic 
acid, and metahydroxybenzoic acid. 

The author had independertly arrived at the same conclusion as 
Bernthsen (Abstr., 1884, 1365) as to juglone having the formula 
C,oH,O;. He further confirms Bernthsen’s view that juglone is a hydr- 
oxynaphthaquinine, by showing that a-hydrojuglone also yields naph- 
thalene when distilled with zinc-dust. A. J. G. 


A Sulphoxide of Naphthalene. By A. G. Exsrranp (Ber., 17, 
2601—2604). Whilst preparing naphthonitrile by distilling a mix- 
ture of potassium a- and A-naphthalene sulphonates with potassium 
ferrocyanide, the author observed the formation of secondary sub- 
stances which crystallise from the highest fraction of the crude nitrile. 
Two compounds may be separated by crystallisation from alcohol, one 
of which is obtained in very small quantity and forms scales melt- 
ing at 148°; the other crystallises in long needles, melts at 111°, and 
dissolves very readily in carbon bisulphide, ether, benzene, warm 
glacial acetic acid, and alcohol. Its formula appears to be CyH»SO. 
It is insoluble in acids and alkalis, and is not acted on by acetic anhy- 
dride ; it readily yields a bromine-derivative, and this crystallises in 
colourless needles melting at 182°, is very readily soluble in carbon 
bisulphide, and very sparingly in alcohol and glacial acetic acid. The 
compound CyH»SO is probably naphthylenedinaphthylsulphowide, 


CywHe : SO(CwH)>. 


When its solution in glacial acetic acid is heated with potassium di- 
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chromate, dinaphthylsulphoxide, SO(C,H:)2, is produced, and crystal- 
lises in prisms melting at 162°. By the action of nitric acid (sp. gr. 
1:21) on naphthylenedinaphthylsulphoxide at 130—140°, a dinitro- 
naphthyl sulphide, S(CjHs.NO2)2, is obtained, crystallising in small 
golden yellow prisms melting at 230—231°. It is insoluble in alkalis, 
almost insoluble in aleohcl and carbon bisulphide, and very sparingly 
soluble in glacial acetic acid. A. K. 


Derivatives of the’ Isomeric Dinaphthols. By E. Ostermaver 
and J. Rosennek (Ber., 17, 2453—2455).—The authors descrite 
several derivatives of Dianin’s a- and 8-dinaphthols. 

a-Dinaphthyl diethyl ether, EtO.C\oHs.CjHs.OEt, was prepared by 
acting on a-dinaphthol with alcoholic potash and ethyl iodide. It 
crystallises in white pearly scales melting at 211°, and is easily soluble 
in hot benzene, sparingly so in ether or alcohol, insoluble in water. 
a-Dinaphthyl dimethyl ether, (CjHs¢.OMe):, crystallises in glistening 
plates melting at 251°. 

B-Dinaphthyl diethyl ether, (C\oHs.OEt),.crystallises in needles which 
melt at 90°, and are soluble in alcohol and benzene. #-Dinuphthyl 
dimethyl ether crystallises in double pyramids, soluble in benzene, 
insoluble in alcohol; it melts at 190°. 

The authors were unable to isolate the potassium or sodium com- 
pounds of «- or £-dinaphthol. These compounds are very unstable, 
and in all attempts at purification were either partly or wholly recon- 
verted into the dinaphthol. Schaeffer's experiences with a- and 
f-naphthol were similar. L. T. T. 


Ethereal Oils. By 0. Wattacn (Annalen, 225, 314—318).—The 
chief constituent of oil of cajeput is identical with cyneol. The ter- 
penes contained in oil of bergamot and oil of eucalyptus are distinct 
from cynene. Oil of lemon yields a small precipitate with bromine, 
and a large quantity of the crystalline tetrabromide is obtained from 
Oleum corticis aurantiorum. This compound closely resembles cynene 
tetrabromide, but differs from it in its melting point (104°). 

W. C. W. 

Oleum Cyne. By O. Watiacu and W. Brass (Annalen, 225, 
291—314). —After referring to the researches of Vélckel (Annalen, 
87, 312), Kraut (Jahresber., 1862, 460), and Faust and Homeyer (this 
Journal, 1875, 375)on this subject, the anthors describe the experiments 
by which they succeeded in isolating cyneol, C\oH,.O, and cynene, CoH, 
from the crude oil. The separation depends on the fact that cyneol 
forms an unstable crystalline compound, (CjHO)2,HCI, when it is 
treated with the hydrochloric acid gas. This substance is decomposed 
by water into hydrochloric acid and cyneol. It is decomposed also when 
heated in sealed tubes, yielding cynene, water, and hydrochloric acid. 

Pure cyneol boils at 176—177°, and has no action on polarised 
light. Its sp. gr. is 0°92297 at 16°. It is oxidised to oxalic acid by 
nitric acid sp. gr. 1°15. Cyneol also forms an unstable crystalline 
compound with hydrobromic acid, and with hydriodic acid it yields 
the iodide C,H,I., which crystallises in transparent rhombic plates. 
The iodide is decomposed by heat into cynene and hydriodic acid. 
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By slowly dropping bromine into a well-cooled mixture of light 
petroleum and cyneol or rectified olewm cyne, an additive product, 
CioH,,0,Br2, is obtained, which crystallises in red prisms. If the 
crystals are placed in a sealed tube and kept in a cool place, they 
slowly decompose, forming a colourless liquid, which in the course 
of time deposits a crysta!line mass. By recrystallisation from chlvro- 
form, cynene tetrabromide, CyHisBry, is obtained in rhombic crystals 
melting at 125°5°. 

Cyneol diiodide is formed when iodine acts on cyneol diluted with 
light petroleum. It is deposited from its ethereal solution in long 
needle-shaped crystals, which are more stable than those of the 
bromide. 

Cyneol is not acted on by metallic sodium, nor by sodium ethylate 
and ethyl iodide; neither does it enter into reaction with hydroxyl- 
amine or phenylhydrazine, nor yet with phosphorus pentachloride 
or benzoic chloride at the ordinary temperature. These negative re- 
sults indicate that the oxygen in cyneol is not present in the form of 
hydroxyl. 

Pure cynene is best prepared by warming a mixture of the iodide, 
CoH, (3 parts), with aniline (4 parts), and distilling the product in 
a current of steam. The hydrocarbon boils at 181—182°. Its sp. gr. 
is 0°85384 at le°. Pure cynene has a characteristic odour of lemons. 
When bromine is added to a well-cooled mixture of cynene and alco- 
hol or ether, crystals of the tetrabromide are deposited. Cynene is 
converted into cymene by strong sulphuric acid or by phosphorus 
pentasulphide. 


Action of the Halogen Acids on Wormseed Oil. II. By 
C. Hett and A. Rirrer (Ber., 17, 2609—2614).—The action of hydro- 
chloric acid has been described (Abstr., 1884, 1363). When hydro- 
bromic acid acts on wormseed oil in the cold, a crystalline substance 
is obtained, and is apparently the additive product C,H,O,HBr, 
corresponding with the hydrochloric acid additive product previously 
described (loc. cit.). It is, however, much less stable than the latter 
compound, and rapidly deliquesces and becomes brown on exposure to 
the air. It melts between 33° and 35°. A cynene dihydrobromide, 
CyHisBr,, may also be obtained, corresponding with the dihydro- 
chloride. This crystallises in white silky scales, melts at 64°, and is 
decomposed by heat into cynene and hydrobromic acid, as also when 
boiled with water or dilute alkalis. By the action of hydriodic acid 
on wormseed oil in the cold, crystals may likewise be obtained, but 
the compound is so unstable that it could not be isolated. The 
further action of hydriodic acid yields cynene dihydriodide, CyHysl., 
which crystallises in short white needles melting at 76—77°, and is 
even less stable than the dihydrobromide. It can be kept for three or 
four days oniy, even in the dark, and in a sealed tube. When heated 
with zinc-dust and water, dihydrocynene, CyoH, is obtained, boiling 
at 166—167°. This is a colourless strongly refracting oil, resembling 
cynene in its odour. It may also be obtained from the dihydrochloride. 

On comparing the properties of the dihydrochlorides, bromides, and 
iodides of the terpenes with those of the corresponding cynene- 
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derivatives, striking resemblances are observed. The dihydrochlo- 
rides of many of the terpenes melt, for instance, at nearly the same 
temperature as cynene dihydrochloride. Further experiments are, 
however, necessary to decide whether these terpenes are identical or 
isomeric with cynene. A. K. M. 


The so-called Campholenic Acid. By J. Kacuier and F. V. 
Spritzer (Ber., 17, 2400—2401).—The authors regard the compound, 
CywHsO2, recently described by Goldschmidt and Ziirrer (Abstr., 
1884, 1364) under the name of campholenic acid, as identical with the 
substance termed by them hydroxycamphor, formed by the action of 
sodium amalgam on f-dibromocamphor. They consider the constitu- 
tion of this substance to be still unsettled, and will continue their 
researches on it. A. J. G. 


Coal-tar Quinoline. By M. C. Travp and C. Scnarces (Ber., 17, 
2618—2619).—In preparing quinophthalone from coal-tar quinoline, a 
red resinous substance is also produced which, however, is not formed 
when pure quinaldine or a mixture containing only quinoline and 
quinaldine is employed. When coal-tar quinoline (b. p. 235°) is 
heated with a little phosphorus pentoxide, it assumes a more or less 
intense reddish coloration, and on dissolving the product in water or 
alcohol, the solution obtained shows a splendid yellowish-green 
fluorescence. Neither Skraup’s quinoline nor pure quinaldine yield this 
reaction. The fractions of coal-tar quinoline distilling below 200° 
behave like pure quinoline and quinaldine, whilst the portion distilling 
below 230° yields a feeble reaction. 

The above is a convenient method of recognising coal-tar quinoline. 
The reaction indicates the presence of a third substance besides 
quinoline and quinaldine, and this the authors are trying to isolate. 

A. K. M. 

a-Diquinoline from Azobenzene. By A. Cutavus and P. 
Srecetiz (Ber., 17, 2380—2383).—By heating a mixture of 20 grams 
azobenzene, 80 grams glycerol, 30 grams concentrated sulphuric acid, 
and 20 grams Nordhausen sulphuric acid, for two days on the water- 
bath, there are obtained a-diquinoline (2 grams) and_benzidine 
sulphate (6 grams). 

By dissolving «-diquinoline in fuming nitric acid, heating on the 
water-bath, and precipitating with water, nearly colourless, slender 
needles are obtained. These decompose without fusion at 260°, do not 
yield compounds with acids, and appear to consist of a mixture of 
nitration products. A. J. G. 


Synthesis of a-Diquinoline. By E. Ostermayer and W. 
Henricusen (Ber., 17, 2444—2451).—This base was originally ob- 
tained by Weidel (Abstr., 1882, 69) by the action of sodium on 
quinoline at 192°. The authors find that it can also be prepared from 
benzidine by Skraup’s reaction. For this purpose, benzidine sulphate 
(50 grams), nitrobenzene (25 grams), sulphuric acid (100 grams), and 
glycerol are slowly heated in a reflux apparatus, care being taken that 
the reaction does not become unmanageable. The yield of diquinoline 
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is very good (about 33 per cent. of the benzidine sulphate employed), 
but its purification is rendered difficult by tar-like products simul- 
taneously formed; by substituting para- or ortho-nitrophenol for 
the nitrobenzene, however, there is obtained not only a much larger 
yield (about 72 per cent. of the benzidine sulphate), but from the 
absence of the tar-like products the purification is very easily effected. 
Diquinoline nitrate is nearly insoluble in water. The aurochloride, 
C,.H,.N.,,HAuCl, + 2H,0, crystallises in very slender needles and is 
very sparingly soluble. The stannichloride, C,sH,.N2,H,SnCk, crys- 
tallises in colourless needles. The methiodide, CisH,.N.,(MelI)., was 
prepared by heating diquinoline with methyl iodide and methyl 
alcohol in sealed tubes at 120°. It crystallises in yellow needles. A 
compound with methyl chloride of like composition was also obtained. 
Weidel had described the methiodide as containing only 1 mol. of 
methyl iodide (loc. cit.). The compound with methyl sulphate, 


C;,Hi,N.(MeSO,H), + 2H,0, 


prepared by heating diquinoline, methyl alcohol, and sulphuric acid in 
sealed tubes at 180°, crystallises in colourless needles. Its dilute 
aqueous solution shows a bluish-violet fluorescence and gives a blood- 
red coloration with alkalis. 

Diquinoline unites directly with bromine to form two additive com- 
pounds: an orange-yellow, apparently crystalline substance of the 
formula C,H,.N.Br,, and a pale yellow tetrabromide, C,.H,,.N.Bry. 
Both compounds are very unstable ; when boiled with water, they are 
decomposed, diquinoline being in part regenerated. By heating with 
hydrochloric acid at 180—200°, monobromodiquinoline, C\HBrN,, 
is formed amongst other products. It crystallises in tufts of needles, 
melts at 150—155°, and is readily soluble in cold alcohol. Di- 
quinolinechloriodide hydrochloride, C,sH,,N,Cl,I,,2HCl, is prepared by 
precipitating an aqueous solution of diquinoline hydrochloride with a 
solution of iodine chloride. 

Diquinolinedisulphonic acid, CjsH,N.(SO;H).2, is prepared by the 
action of nitrophenol, glycerol, and sulphuric acid on benzidinedisul- 
phonic acid ; it crystallises in colourless plates or needles, is sparingly 
soluble in water, insoluble in alcohol, and has a very bitter taste. The 
potassium salt has the formula C,,H,.N(SO,K), + H,O. It is 
probably identical with the disulphonic acid prepared directly from 
diquinoline by Weidel. A. J. G. 


Formation of Pyridine Derivatives. II. Condensation 
Products from Malic Acid. By H.v. Pecumann and W. We sH 
(Ber., 17, 2384—2395).—In a previous communication, v. Pechmann 
has shown that by the action of sulphuric acid on malic acid, formic 
acid and coumalinic acid are formed (Abstr., 1884, 1124). The present 
paper deals with the derivatives of coumalinic acid. 

By the action of ammonia or ammonium carbonate on coumalinic 
acid 1:4 hydroxynicotic acid is formed. The reaction proceeds more 
readily if ethyl coumalinate is employed instead of the free acid. This 
change is most probably represented by the equation— 
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COOH): CH 
ood. Co>0 + NH, = COOH.CH : CH.C(COOH) : CH.NE, 


= H,0 + cooH.c<CHNSc.0n. 


For although the intermediate coumalamic acid could not be isolated, 
et the analogous methyl coumalanilidate has been obtained. The 
Sedesnynientie acid obtained is identical with Kénigs and Geigy’s 
hydroxypyridinecarboxylic acid (Abstr., 1884, 1195); if heated 
with phosphoric chloride it is converted into chloronicotic acid, 
CsH;NCLCOOH. This crystallises in shining plates, melts with 
decomposition at 199°, is readily soluble in water, ether, alcohol, and 
glacial acetic acid, sparingly soluble in chloroform and benzene. The 
aqueous solution gives a pale-green precipitate with cupric acetate. 
By reduction with tin and hydrochloric acid, it is converted into 
nicotic acid. As the chlorine-atom in chloronicotic acid exhibits 
properties shown by Friedlander and Ostermaier to be characteristic 
for the chlorine-atom occupying the position next to the nitrogen- 
atom, it follows that from its formation from hydroxyquinolinic acid, 
and from the known constitution of nicotic acid, that this hydroxy- 
nicotic acid must have the constitution [N : HO : COOH = 1:2:5]. 
Monomethyl coumalanilidate, (CsH;NPh)COOH).COOMe, is pre- 
pared by the action of aniline on methyl coumalinate. It crystallises 
in citron-yellow needles, melts with decomposition at 140°, is readily 
soluble in hot alcohol, chloroform, and benzene, sparingly soluble in 
ether, insoluble in water, and behaves as a free acid. It readily 
suffers decomposition by the action of water, acids, or alkalis. 

Phenoaynicotic acid, C;sH;N(OPh).COOH [OPh: COOH = 1: 4], 
is prepared by boiling methyl coumalanilidate for a few minutes with 
soda, &c. It crystallises in lustrous white needles, melts at 275—280°, 
can be sublimed by careful heating, is soluble in hot water, alcohol, 
and glacial acetic acid, nearly insoluble in ether, chloroform, and 
benzene. By heating it with concentrated hydrochloric acid at 200°, 
a crystalline substance, probably phenoxypyridine, is obtained, whilst 
carbonic anhydride is evolved. 

Methoxynicotic acid, C;H;N(OMe).COOH + H,0, is obtained either 
by the direct methylation of hydroxynicotic acid or by condensation 
from coumalinic acid and methylamine. It crystallises in flat needles 
of satiny lustre, melts at 237—238°, is nearly insoluble in cold, but 
very readily soluble in hot water, soluble in alcohol, ether, and glacial 
acetic acid, insoluble in chloroform and benzene. It has scarcely any 
basic properties. A. J. G. 


Synthesis of Pyridine Derivatives. III. Coumalinic Acid. 
By H. v. Pecumann (Ber., 17, 2396—2399).—Bromocoumalinic acid, 
C;H,BrO,.COOH, is prepared by heating a mixture of finely powdered 
coumalinic acid (10 parts), glacial acetic acid (30 parts), and bromine 
(12 parts), with a little iodine, on the water-bath. It crystallises in 
colourless, lustrous needles, melts at 176°, can be sublimed in small 
portions, is readily soluble in alcohol, ether, glacial acetic acid, and 


chloroform, more sparingly soluble in benzene, insoluble in light 
n 2 
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petroleum. It is nearly insoluble in cold, moderately soluble in hot 
water, the solution soon decomposing, if boiled, with copious evolution 
of carbonic anhydride and formation of a substance volatile in steam, 
and of very penetrating odour. Like coumalinic acid, it is converted 
by alkalis into an acid yielding yellow salts. Ammonia gas passed 
into an alcoholic or ethereal solution of the acid causes the pre- 
cipitation of a colourless crystalline salt. Methyl bromocoumalinate, 
C;H,BrO,.COOMe, crystallises in prismatic needles, melts at 134°, can 
be distilled unaltered, is insoluble in water, sparingly soluble in ether, 
more readily soluble in alcohol and benzene. 

Bromhudroxynicotic acid, OH.C;H,.NBr.COOH [OH : COOH = 1:4), 
is obtained as methyl salt by slowly adding finely powdered methyl 
bromocoumalinate to two parts of concentrated ammonia, and separates 
after some time in crystals. The free acid is dimorphous, crystallising 
in long slender needles, or in strongly refractive rhombic tables. It 
melts at 296°, is sparingly soluble in boiling water, nearly insoluble 
in ether, alcohol, and glacial acetic acid. On boiling its aqueous 
solution with cupric acetate, a green precipitate is formed. The methyl 
salt, OH.C;H,NBr.COOMe, crystallises in colourless, flexible, asbestos- 
like needles, melts at 221—222°, and is soluble in water, alcohol, and 
glacial acetic acid, only when heated. 

Methyl bromophenoxynicotate, OPh.C;H,NBr.COOMe, is formed by 
the action of aniline on an alcoholic solution of methyl bromocoumali- 
nate, there being no formation of the intermediate coumanalidate as in 
the case of the non-brominated acid (preceding Abstract). It crystallises 
in lustrous white needles, melts at 183°5°, can be distilled unaltered, 
is insoluble in water, soluble in alcohol, ether, and chloroform. Its 
odour is peculiar, recalling that of rotten fruit. It is readily saponified 
by heating it with alcoholic soda. A. J. G 


Oxidation of Piperidine. By C. Scnorren (Ber., 17, 2544— 
2547).—Benzoylpiperidine was suspended in water and oxidised with 
potassium permanganate. Benzoylhomopiperidic acid, Ph.CO.C;HO.N, 
thus obtained crystallises in needles melting at 94° to a clear liquid, 
and volatilises completely at higher temperatures. It is moderately 
soluble in the usual reagents. It is easily soluble in ammonia or 
alkaline carbonates, and with these neutral solutions the heavy metals 
give insoluble precipitates. The acid decomposes slowly when boiled 
with water, more rapidly with mineral acids. Heated in closed tubes 
with concentrated hydrochloric acid at 100—110°, it splits up into 
benzoic acid, and the hydrochloride of a nitrogenous acid. Homopiperidic 
acid hydrochloride, C5H,,O,.N,HCI, crystallises in hygroscopic rhombic 
plates or prisms. These crystals are doubly refracting. The platino- 
chloride crystallises in easily soluble plates. oe ae 


A New Oxidation-product of Conine. By C. Scuorren and 
J. Baum (Ber., 17, 2548—2551).—Benzoylconine was oxidised with 
permanganate in a similar way to that employed by Schotten with 
benzoylpiperidine (preceding Abstract). Benzoylhomoconic acid, 
COPh.C;H,O,N, thus obtained, crystallises in prisms or needles 
which melt at 142—143° to a clear liquid, and volatilises if more 
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strongly heated. It is very sparingly soluble in ether, easily in 
alcohol or ethyl acetate. When boiled with water, slight decomposi- 
tion takes place. It dissolves readily in dilute ammonia or in alkaline 
carbonates, and forms insoluble salts with most of the heavy metals: 
the silver salt is an amorphous powder. When heated with hydro- 
chloric acid in closed tubes at 100°, this acid is decomposed into 
benzoic acid and a nitrogenous acid now under investigation. 

From the stability of conine towards oxidising agents, the authors 
are inclined to think that it contains the isopropyl group, and not the 
normal one. i FT 


Parabuxinidine, a Fourth Alkaloid from the Box Tree, 
Buxus Sempervirens. By G. A. Baraca (Ber., 17, 2655—2656). 
—The leaves and twigs of the box tree are extracted in the usual 
way, and the extract treated as previously described (Gazzetta, 1883, 
249). The product is dissolved in alcohol, neutralised with an 
alcoholic solution of oxalic acid, the white precipitate boiled with 
water, dissolved in dilute aqueous oxalic acid, sodium carbonate added 
in slight excess, and the liquid extracted with ether. Parabuzxinidine 
crystallises from the ethereal solution in thin, colourless, transparent, 
microscopic prisms. It is insoluble in water, but very readily soluble in 
alcohol; with oxalic acid, the alcoholic solution gives a heavy white 
precipitate insoluble in water and alcohol. The alkaloid contains 
nitrogen, melts readily, has a very bitter taste, and burns with a 
smoky flame. A. K. M. 


Lupinidine from Lupinus Luteus. By G. Baumert (Anralen, 
225, 365—384).—In order to separate lupinine from lupinidine, the 
author takes advantage of the fact that lupinine sulphate dissolves 
freely in absolute alcohol, but the acid sulphate of lupinidine is only 
sparingly soluble in this solvent. The lupinine was further purified 
by Baeyer’s process (Landw. Versuchs-Stat., 14, 161). Lupinidine 
platinochloride is thrown down as an amorphous precipitate when an 
alcoholic solution of lupinidine hydrochloride is added to an aqueous 
solution of platinum chloride. This precipitate is somewhat svuluble, 
but is redeposited from its solution in a variety of different crystalline 
forms, all of which belong to the rhombic system. The crystals are 
very slightly soluble in alcohol or hot water. 

Lupinidine hydrochloride forms rhombic prisms which are very 
hygroscopic. The awrochloride is unstable. The acid sulphate, 
C,H,,N,H.SO,, dissolves freely in water, but is insoluble in absolute 
aleohol. The hydriodide, C,H,;N,HI, is precipitated on mixing con- 
centrated solutions of potassium iodide and the hydrochloride. The 
precipitate dissolves in alcohol and hot water, and the aqueous solu- 
tion deposits colourless plates containing 4 mol. H,O. The free base 
is a thick oil, heavier than water, and has a bitter taste. It is 


easily attacked by oxygen, especially in presence of acids, or potash, 
or soda. W. C. W. 


Albumin of the Splenic Fever Bacilla. By M. Nencki (Ber., 
17, 2605—2609).—Nencki and Schaffer (J. pr. Chem., 20, 443) 
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showed that albuminoid substances formed the chief component (more 
than 84 per cent.) of dried bacteria which had been generated in a 
gelatin medium. Of these albuminoids, mycoprotein formed more 
than 90 per cent. The albumin obtained from the splenic fever 
bacillus is found to contain only traces of mycoprotein, whilst the 
chief component resembles in its chemical behaviour vegetable casein 
and mucous substances. It is readily soluble in alkalis, but quite 
insoluble in water, acetic and dilute mineral acids. In composition 
it also appears to differ from mycoprotein, but, like the latter, con- 
tains no sulphur. It is named by the author anthraxprotein. 


A. K. M. 


Physiological Chemistry. 


Experiments on Digestion in the Horse. By E..ensercer and 
Horrmutster .(Bied. Centr., 1884, 684—088).-—Previous experiments 
of the authors were made on the digestive functions of the mouth and 
stomach ; those now recorded refer to the intestines and their secre- 
tions; these secretions are difficult to obtain, the horse not having a 
gall bladder, so that the authors were compelled to use extracts of the 
pancreas, liver, and mucous lining of the intestine. The reaction in the 
fore and true stomach was always found to be decidedly acid; it is 
also acid in the fore part of the small intestine, but when the jejunum 
is reached the reaction becomes alkaline; the blind and large intes- 
tines are mostly alkaline. From experiments on three horses, it was 
found that it took 96 hours for the food to pass through the intestines. 
Only a portion undergoes a change in the stomach, the chief trans- 
formations taking place in the intestine. The contents of the stomach 
appear a relatively dry, crumbling mass, those of the small intestine are 
watery, and almost fluid ; in the larger intestine, the contents take more 
the ferm of feces, there is little starch present, but much indigestible 
matter. In the stomach, the activity of digestion is considerable; the 
albuminoids in the dry substance, when the animal is fed on oats, 
sink from 112 per cent. to 6 per cent.; the digestion in the small 
intestine is very active, only 23—52 per cent. undigested albumin and 
38—59 per cent. undigested carbohydrates being found therein, sub- 
stances which are unaffected by the secretions of the stomach being 
rapidly digested here. The pancreatic ferments and gall enter at the 
duodenum, and play a most important part in the digestion. ay 


Researches on the Fermentation of Cellulose, especially 
with reference to its Solution in the Alimentary Canal. By 
H. Tappeiner (Zeits. Biol., 20, 52—134).—The two chief propositions 
are as follows: Ist. In which section of the alimentary canal does the 
solution of cellulose take place? 2nd. Is the solution produced by an 
organised or an unorganised ferment? Weighed quantities from the 
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contents of the different sections of the alimentary canal of oxen fed 
with hay were placed in suitable flasks and divided into three equal 
portions. In the first both organised and unorganised ferments were 
alike destroyed by boiling the contents of the flask, this portion after- 
wards served for the determination of the cellulose in the sample; the 
2nd part was maintained under conditions as near as possible like 
those in the intestine; and the 3rd part was similarly treated, only 
the action of the organised ferment was inhibited by the addition of 
antiseptics (thymol, &c.), which, at the same time, did not affect the 
unorganised ferment. Great difficulty was experienced in obtaining a 
fair sample of the paunch contents. Scarcely any solution takes 
place in the small intestine, about 6 per cent. in the large intestine, 
and a maximum of 36 per cent. in the paunch. 

In order to determine whether the intestinal gases were developed 
from the solid or liquid contents of the intestine, the clear liquid from 
the filtered paunch contents was digested with fibrin, egg-albumin, 
starch powder, and acetate of lime; very little gas was evolved, and 
that, moreover, consisted almost exclusively of carbonic anhydride. 
It is therefore evident that marsh-gas is formed from the solid con- 
stituents, although albuminous bodies, fat, and starch need not 
necessarily be concerned in its production. For the artificial pro- 
duction of the marsh-gas fermentation of cellulose, a 1 per cent. 
neutralised meat-extract solution, and some cellulose (paper pulp), 
were sterilised and then infected with paunch contents. After 3—8 
days, a plentiful development of gas had occurred, which consisted 
almost solely of carbonic anhydride and methane. The relation 
between the two gases at the beginning was 7*2 to 1, at the end of the 
fermentation 3°4 to 1. Ina quantitative determination, the author 
found 38 per cent. of the cellulose appeared as gas. The non- 
gaseous products were volatile fatty acids, acetic and butyric, with a 
small quantity of aldehyde. 

If these results be compared with the after-fermentation products 
of the paunch contents, a strict analogy will be seen to exist between 
the gases of these two fermentations :— 


From the From the From the 
paunch contents paunch contents paper pulp 
of ox. of goat. fermentation. 


75°24 76°98 


24°53 23-01 
O15 si 


The non-gaseous products of the paunch fermentation consists of a 
small quantity of formic and propionic acids and aldehyde, large 
quantities of acetic and normal butyric acids, and an acid having the 
composition of butyric acid, but none of the characteristic properties 
of either the normal or iso-acid (formic, propionic, and normal butyric 
acids were not found in the artificial fermentation). As such large 
quantities of fatty acids were formed, it was necessary to see to what 
extent they existed preformed in the food (hay): for this purpose 
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1 Ib. of hay was digested with boiling water for one hour, but from 
this only 0°6 gram of fatty acids was obtained. The author con- 
cludes, therefore, that cellulose is the body which, for the most part, 
gives rise to carbonic anhydride, methane, and fatty acids through the 
action of bacteria. The gaseous and non-gaseous fermentation pro- 
ducts of the cecum and colon of the horse agree with the marsh-gas 
fermentation products. This is true also for the big intestine of the 
ruminants, only the amount of acid formed is not so large. More is 
formed after feeding with corn than after feeding with hay. 

Taking into consideration the fact that the putrefaction of albumi- 
nous bodies can proceed without any essential formation of methane, 
and the large quantity of this gas found in the case of ruminants, the 
author concludes that the marsh-gas fermentation of cellulose is the 
only means by which cellulose is rendered soluble in the intestines of 
ruminants. 

With nourishing media of certain composition, a fermentation and 
solution of cellulose can occur without the formation of any methane, 
hydrogen and carbonic anhydride only being produced; the other 
products, however, remain unaltered The fermentation that takes 
place in the horse’s stomach is similar to this, and is considered by 
the author to be a hydrogen fermentation of cellulose. 


J. P. L. 


Odour and Poisonous Effects of the Products of the Fer- 
mentation produced by the Comma Bacillus. By W. Nicar 
and Riersch (Compt. rend., 99, 928—929).—Pure cultivations of 


the comma bacillus have a characteristic ethereal odour, quite 
different from that of putrid substances. This is the odour of the 
intestinal matter of cholera patients in the early stages, especially 
if it is kept in a moist atmosphere at 25—35° for 24 hours. If pure 
cultivations of this bacillus in Koch’s gelatin or in beef tea, after at 
least eight days, are freed from bacilli by being passed through a 
Pasteur’s filter, and the clear liquid is injected into the circulatory 
system of dogs, choleraic symptoms of varying degrees of violence 
are produced. The same liquid when injected under the skin has 
no effect. Recent cultivations are also absolutely inactive. 


C. H. B. 


Value of Disinfectants in Chicken-cholera. By Conn (Compt. 
rend., 99, 934—935).—The intestinal matter and some very vascular 
tissues from poultry which had died from chicken-cholera were treated 
with copper sulphate, zinc chloride, chloride of lime, or borax, in dif- 
ferent proportions, and various animals were inoculated with the pro- 
ducts. Copper sulphate and zine chloride are much more efficient 
than borax or chloride of lime, but their complete efficiency depends 
entirely on their being mixed intimately in considerable quantity with 
the infected matter, and left in contact with it for some time. 

C. H. B. 
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Chemistry of Vegetable Physiology and Agriculture. 


The Ammoniacal Ferment. By A. Lapurzau (Compt. rend., 
99, 877—878).—The ferment which converts carbamide into am- 
monium carbonate exists in considerable quantity in the soil, in the 
air, in rain, and in many subterranean waters. It acts as readily in a 
vacuum or under a pressure of 3 atmos. as under the normal pressure, 
and equally well in presence of air, oxygen, nitrogen, hydrogen, car- 
bonic anhydride, or nitrous oxide. Anssthetics, with the exception of 
chloroform, which retards fermentation, exert little or no action on it, 
and fermentation is only prevented by somewhat high proportions of 
the ordinary antiseptics. 

This ferment converts all the carbamide produced by the animal 
kingdom into ammoniacal salts, and thus places many millions of kilo- 
grams of these salts daily at the disposal of plants. C. H. B. 


Peptonic Fermentation. By V. Marcano (Compt. rend., 99, 
811—813).—If a few drops of the sap of the American aloe are 
allowed to fall on some chopped meat covered with water, and the 
whole is kept at 35—40°, active fermentation immediately com- 
mences, with evolution of inodorous gases, and after about 36 hours 
the fibrin completely disappears, and is converted into peptone, to- 
gether with some pepsin and small quantities of ethyl alcohol and 
lactic acid. This fermentation is also produced by many other saps 
and by the juices of many fruits. It is due to a mucor, which can 
be submitted to several successive cultivations without losing its 


activity. C. H. B. 


Germination of Linseed and Sweet Almonds. By A. 
JorisseN (Ann. Agronomiques, 10, 468—475).—The author has 
studied the influence of germination and growth on the develop- 
ment of hydrocyanic acid in the flax and sweet almond. 20 grams 
of crushed flax seed do not yield more than 2 mgrms. of hydrocyanic 
acid, but after some days of germination 14 mgrms. are obtained from 
the same quantity. The young plants, however, yield only traces on 
plunging them suddenly into boiling water and distilling the whole, 
so that probably a glucoside similar to amygdalin or laurocerasin is 
formed during germination, and splits up under suitable conditions 
into hydrocyanic acid, glucose, and benzaldehyde. 

Sweet almonds contain mere traces of amygdalin, but when they 
are kept moist and allowed to germinate in darkness for some weeks, 
a well-marked odour of benzaldehyde is produced, and hydrocyanic 
acid can be obtained in recognisable quantity (2 mgrms.) from a 
single seedling. The amygdalin is concentrated in the radicle and 
gemmule, the cotyledons containing very little. By suitable treat- 
ment, the three substances, benzaldehyde, glucose, and hydrocyanic 
acid, were isolated from 15 germinated almonds. The author believes 
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amygdalin and similar glucosides to be decomposition-products of the 
albuminoids of the seeds. J. M. H. M. 


Chlorophyll in the Living Cell and Assimilation of Carbon. 
By J. Reivxe (Bied. Centr., 1884, 692—696).—The reduction of car- 
bonic anhydride in plants is a function of light and of the chloro- 
phyll, but to properly understand the process it must be studied in 
the living plant. The author did so, using the leaves of Phanerogama, 
and observing their absorption-spectra, he found that of the ordinary 
chlorophyll solution different from that obtained from the living leaves, 
the latter agreeing amongst themselves. He believes that chloro- 
phyll experiences some chemical change when it is dissolved. The solu- 
tion of the fresh leaves shows no fluorescence, but the ordinary 
solution shows a fine red fluorescence, due probably to the disaggre- 
gation of the substance, which the author believes to exist in a fixed 
state. The spectroscopic examination of light reflected from the 
leaves is of interest, the extreme red to line B being very brilliant, 
the space between C and E moderately so, the dark blue and green 
being weak. The author agrees with Lommel that the maximum of 
carbon reduction coincides with the maximum of absorption of tbe 
chlorophyll spectrum, that the molecules have a vibratory motion, and 
when they meet a ray of light in unison with them they assimilate its 
life-giving force, and chemical changes result. The author founds a 
theory on his observations that the atomic group on which depends 
the reduction have an oscillation rate of 440—45v billions per second, 


and are set in motion by rays of light of similar rate, whilst they remain 
unaffected by rays of higher or lower refrangibility. J. F. 


Presence of Amylase in Leaves. By L. Brassz (Compt. rend., 
99, 878—879).—The author has found amylase in all leaves which 
he has examined, including those of the potato, dahlia, maize, beet- 
root, tobacco, castor-oil plant, &c. The amylase can be extracted by 
Dubrunfaut’s method. The leaves are bruised in a mortar, digested 
with cold water for 24 hours, squeezed, and the solution mixed with 
one and a half times its volume of alcohol of 90—93°, and filtered. 
The filtrate is again mixed with the same proportion of alcohol, and 
the precipitate collected on a filter and washed two or three times 
with a small quantity of alcohol of 63°. This precipitate contains the 
amylase. 

To detect the amylase, 0°5 gram of starch, 20 c.c. of water, and 
10 c.c. of an aqueous solution of amylase of such strength that 10 c.c. 
corresponds with 10 grams of fresh leaves, are placed in a small flask 
and kept at 63° in a water-bath for some time. Similar flasks con- 
taining a solution of amylase alone are treated in the same way, and 
the reducing sugar is estimated by difference. Each flask is closed 
with a cork, and contains from 8 to 10 drops of chloroform. In 
every case, the starch is converted into reducing sugar and dextrin, 
but no microbes are developed. C. H. B. 


Chemical Composition of Hazel Pollen. By A. v. Pianta 
(Landw. Versuchs-Stat., 31, 97—114).—Hazel pollen separated from 


om rt - 


ne 


ac) 


_— lO ar a oe a 


183 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 


the dried catkins by means of a fine sieve is a very fine pale-yellow 
powder, which keeps for any length of time when perfectly dry. It 
consists of very small nodules (from 0°026 to 00337 mm. in diameter), 
of triangular and oval shape, each nodule having three openings for 
the pollen tubes, and being surrounded by two membranous coats 
closely united together. The contents of the nodules consist chiefly of 
protoplasm and oil with a little starch. 

Hazel pollen contains 9°19 per cent. of water, of which nearly half is 
given up on drying over sulphuric acid. The quantity of nitrogen was 
found to vary in two samples from 4°70 to 5°50 per cent., and the ash 
amounted to 3°81 per cent. By employing the usual factor for the 
conversion of nitrogen into proteids, the nitrogen-free substances were 
inferred to amount to about 64°3 per cent. of the dried pollen. 

The impossibility of mechanically breaking up the pollen nodules, 
and the difficulty of thorough extraction of their substance by liquid 
agents, rendered the estimation of the separate organic constituents no 
easy task, and some of them could only be determined qualitatively. 
Of nitrogenous bodies, globulins, peptones, hypoxanthine, and amido- 
compounds were definitely traced, the latter yielding about one-twelfth 
of the total nitrogen. Cane-sugar was found in considerable quantity, 
amounting to about 14°7 per cent. of the dry pollen, and starch was 
estimated at 5°26 per cent. A yellow colouring matter containing no 
nitrogen was found in quantity amounting to 2°06 per cent., and con- 
sisting probably of two distinct bodies. Cuticula was put down at 3°02, 
and wax at 3°67 per cent., the latter consisting probably of myricyl 
palmitate. Fatty acids amounted to 42 percent. The presence of 
cholesterin was also noted, and a resinous substance of bitter taste was 
found in quantity amounting to 8°4 per cent. J. K. C. 


Ash of Strawberries. By J. M. H. Munro (Chem. News, 50, 
227).—Strawberries grown in a field in Kent contained—water 89°30 
per cent., organic matter 10°27, ash 0°43. The composition of the ash 
was as follows :— 

Sand and insoluble matter 6°61 per cent., calcium phosphate 23°91, 
containing 11°70 per cent. of phosphoric anhydride; magnesium phos- 
phate, trace; potassium carbonate 60°77, containing 41°40 per cent. of 
potassium oxide ; magnesia 2°93, soda 1:29, sulphuric anhydride 3°88, 
undetermined 0°61. 

The figures seem to show that in the strawberry the whole of the 
potash exists in combination with organic acid, and the whole of the 
phosphorus as calcium phosphate. Strawberry growers assert that 
plants forced in pots with the aid of guano or very rich soil have many 
blossoms, but they do not all set, or if they do the fruit is inferior in 
size and quality to the smaller quantity produced in poorer soil. It 
seems probable that a special manure containing a fair proportion of 
potash would produce good results, J. T. 


Ensilage and Acidification of Green Fodder. By J. Kéyie 
and others (Bied. Uentr., 1884, 677—680).—Green maize, previously 
cut fine, was stored in a silo 5 metres deep, with cemented walls. At 
the time of storing, three casks were filled with the same fodder, and 
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they were compared at intervals with samples drawn from the silo. 
Unfortunately one of the walls became damaged, and water leaked in, 
but the experiment was sufficiently successful to convince the author 
that the loss of dry substance in green maize stored in silos which 
are air and damp-proof does not exceed 10 percent. E. Lecouteux re- 
cords experiments made to ascertain whether the maize should be cut 
(chopped) or stored whole. He recommends chopping, as by that means 
the portions lie closer together, and facilitate fermentation ; the fine 
and coarse portions of the fodder are more evenly mixed, so that cattle 
cannot pick out the choice morsels. Stutzer has tried the acidifica- 
tion of green clover. He found that the digestible albuminoids were 
diminished by one-half in the operation, the comparison being made 
by artificial digestion. A feeding experiment was made with ensilage- 
grass by Insinger, in Holland. Out of a lot of 32 cows, 4 were fed 
on the ensilage; the others on hay. The period of lactation was 
longer with the 4 cows; the creamometer-indication lower; butter 
percentage higher, 54 litres of their milk producing 2°5 kilos. of 
butter, the same quantity of milk from the others giving 2 kilos. only. 
The colour of the butter was rather dark. J. F. 


Removal of the Bitter Principle from Lupines. By E. Witpr 
( Bied. Centr., 1884, 675—677).—Experience has shown that exposure 
to the atmosphere sweetens lupines, and removes their poisonous 
qualities. As this cannot be done even by strong heat, the author 
thought that the change was caused by a process of oxidation, and that 


it could be greatly accelerated. He placed the seeds in dilute hydro- 
chloric acid, and then treated them with a solution of calcium 
chloride ; they were then well washed with clean water. By this pro- 
cess the bitterness was quite removed, and probably also their poisonous 
qualities (but this has yet to be proved on a large scale); the loss of 
nutritive matter was small. The author thinks that lupines prepared 
in this way will be found to be a good and cheap fodder. Cattle, 
sheep, and swine eat them with more or less readiness, but the reports 
by cattle-feeders as to the results are not unanimous; some say they 
are not « fattening food, and that draught oxen and horses grow lean 
on them, owing probably to the excess of nitrogenous constituents. 
J. F. 
Ensilage of Frozen Potatoes. By J. Firrsocen and O. Foerster 
(Bied.Centr., 1884, 681—683).—In the autumn of 1881, a sudden and 
severe frost damaged large quantities of potatoes throughout Ger- 
many. The quantity was so large that the distilleries were not able 
to use them, and they had to be stored in silos. The authors 
embraced the opportunity of examining them at different times—at 
time of storage and after 50, 76, and 140 days. At the last examination, 
the loss of crude protein was 33:7, and of crude fat $3°3 per cent. 
Cattle and swine eat freely of them, but sheep did not take them. 
The authors do not recommend the proceeding unless nothing else 
can be done with the tubers. J. F. 


Cultivation of Sugar Beet. By P. P. Denfrarn (Compt. rend., 
99, 920—922).—It has been observed in many cases that the use of 
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a manure rich in nitrogen increases the proportion of this element in 
the heet, but diminishes the proportion of sugar. The author finds, 
however, that by using properly selected seed, e.g., the cultivated 
variety of Messrs. Vilmorin, the proportion of sugar.is not diminished 
by even a highly nitrogenous farmyard manure, whilst the total 
yield of roots per hectare is considerably increased, especially if the 
manure is mixed with sodium nitrate. 

One of the causes which diminish the proportion of sugar in the 
beet is the late sprouting of young leaves, the development of which 
uses up the sugar previously formed in the root. If, however, the 
last month of vegetation is dry, this growth of new leaves does not 
take place, and the value of the rvots is increased. C. H. B. 


Hop Culture in Peat Soils. By M. Furiscuer (Bied. Centr., 
1884, 716).—The author gives analyses of the soil of a hop plantation 
in East Prussia, established in a boggy situation. The constituents 
indicate great suitability for the culture in question, but owing to the 
lightness and porosity of the soil, the frost penetrates it easily in 
winter, and injures the roots of the plants. J. F. 


On Rotations. By P. P. Denérain (Ann. Agronomiques, 10, 433— 
457).—The author reviews the leading systems of rotation practised 
in the north of France and in Germany, and suggests a modification 
of the prevailing French rotation, founded on the experiments which 
have been for some years carried on at the Agricultural Station of 
Grignon (Paris). 

The increasing importance of stock-raising, and the development of 
beet sugar refineries and spirit distilleries, have brought about the sub- 
stitution of a crop of sugar beet for the bare fallow formerly customary 
throughout large districts of France and Germany. This beet crop 
takes the place of the English turnip crop at the head of the 
rotation, which runs thus :—beet, corn, seeds, corn. All the farm- 
yard manure intended for the rotation is given to the beet crop, and 
this has the effect of producing a heavy crop of large roots poor 
in sugar. The French refiners pay for the roots according to the gross 
weight, and not on the percentage of sugar; hence the farmers have 
gone on applying larger and larger dressings of dung, and supple- 
menting these by applications of nitrate of soda and sulphate of 
ammonia, with the view of getting heavier and heavier crops. The 
natural result has followed, that the French sugar industry is in a 
languishing and critical state. In Germany, on the other hand, 
where the refiners pay for the roots according to their richness in 
sugar, the industry has undergone an immense development. The 
German farmers, in order to secure roots of good quality, commence 
the rotation with a wheat crop manured with farmyard manure, and 
take the sugar beet crop the year after. To do this successfully they 
are obliged to grow a variety of wheat (Sheriff Square Head) which 
will stand the heavy manuring without running too much to straw, 
and becoming laid. The Sheriff Square Head wheat, however, pro- 
duces grain of inferior quality and low market value, and on this 
ground the author does not recommend the German system. Neither 
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does he think well of putting potatoes at the head of the rotation 
instead of sugar beet, because potatoes derive little or no benefit from 
heavy dressings of farmyard manure, and it is a mistake to suppose 
that the subsequent crops of the rotation utilise anything like the full 
valne of the manure unused by the potato crop. 

From the results of several years’ experiments at Grignon, it is 
inferred that maize cut green for fodder would do well to begin a 
rotation over districts of similar soil and climate. During the early 
stage of growth, the ground can easily be kept free from weeds, and 
during the later stages the growth 1s so luxuriant that weeds are 
stifled. Large applications of farmyard manure always produce a 
very heavy increase in the maize crop, and are more efficacious than 
any other manures which have been tried. The maize can be made 
into ensilage, which the author thinks the better plan, or can be 
grown in successive portions, and cut as required for feeding. Very 
‘heavy crops can be obtained (70,000—100,000 kilos. per hectare at 
Grignon, with 30,000 kilos. farmyard manure per hectare), and the 
succeeding wheat crop is decidedly better than when it follows 
sugar beet. Moreover, the maize being cut in September, more 
time is allowed for preparing the ground for the autumn sowing of 
wheat than when beet is grown, which is pulled in October. The 
wheat crop should receive 5,000—10,000 kilos. farmyard manure, and 
200 kilos. nitrate of soda. At Grignon, sulphate of ammonia cannot 
be substituted for the nitrate of soda without injury, but on other 
soils (Rothamsted, for example) it is found to answer well. The 
sugar beet crop is to be taken after the wheat, and is to be manured 
with 20,000 kilos. farmyard manure, 200 kilos. nitrate of soda, and 
also superphosphate on soils where it is found to produce an increase, 
which is not the case at Grignon. In the fourth year, the ground 
carries oats sown with seeds, and manured with 5,000—10,000 kilos. 
farmyard manure and 200 kilos. nitrate of soda; fifth year, clover; 
sixth year, wheat or oats; and seventh year, potatoes; all without 
manure. If the oats in the fourth year are sown with sainfoin 
instead of clover, the ground may be left in sainfoin two or three 
years before taking the next wheat crop. J. M. H. M. 


Manuring Experiments. By G. Drecusier (Bied. Centr., 1884, 
664—670).—These experiments were made in Hunover in 1880, with 
very careful precautions against error. Each manuring was repeated 
at least three times, and each manured plot was surrounded by at 
least four unmanured. Those experiments alone were considered to 
be quite successful in which the yields of the unmanured plots were 
very close to each other, and the results of the three trials of the 
manured plot were nearly concordant. Under such conditions, a 
number of landowners undertook to carry out experiments to ascer- 
tain how Chili saltpetre operates on potatoes as compared with the 
potash salt, and to compare the action of kainite on potatoes, barley, 
and oats with a compound manure containing kainite, sulphate of 
magnesia, and common salt. 

The potash gave unexpectedly low results in all experiments, being 
lower in heavy, well-tilled lands than on light soils; the increase in 
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almost all cases consisted in large tubers; Chili saltpetre and phos- 
phates, with few exceptions, yielded very good results. In the trials 
with the compound manure, some were unsuccessful, because of a dry 
season, but in the completed experiments the results were more in 
favour of potash than of kainite, whilst the compound manure came 
out very badly. J. F. 


Notes on Manuring. By G. Drecuster (Bied. Centr., 1884, 
658—664).—The author has made many experiments himself, and has 
studied the results of those made by others, with a view of modifying 
the theories of Liebig, on which most of the modern practices of 
manuring are founded, the rule being that manuring is to be regu- 
lated according to the requirements, or rather the constituents, of the 
crop to follow, allowing for the disposable nutritious matters con- 
tained in the soil; and as the knowledge of this cannot generally he 
obtained in advance, experience only must be relied on, namely, if the 
use of a manure increases the yield, it is concluded that there was a 
deficiency in the soil; if the manure is inoperative, the soil is supposed 
to contain a surplus. 

From his experience, the author formulates new theories of manur- 
ing. (1.) The nutriment in the soil and that contained in manures 
are of different natures, and by reason of the difference in their solu- 
bilities, combinations, &c., they operate differently on the plant. 
(2.) The power of different plants to assimilate nutriment from 
manures varies, and differs sometimes in the same class of plants. 
(3.) He divides the process of manuring into two parts—the art of 
supplying to the soil the matters deficient, which he calls field 
manuring; and that of supplying for the plant the nutriment it is 
known to require; this he names plant manuring. These theories 
admitted, the question of manuring becomes a consideration not of 
the soil, but of the plant, and the first thing to be learned is the re- 
quirements of the crop which must be supplied in the manure, what 
modification of such requirements is found on growing it in certain 
soils, and what is the best and cheapest manner to supply the neces- 
sary matter in the manures. The author commends Wagner for 
carrying out experiments in this direction so carefully by means of pot 
culture, but recommends further field experiments. 


Manuring Experiments with Chili Saltpetre. By L. Kocn 
(Bied. Centr., 1884, 673).—Experiments were made with plots of 
wheat and rye as to whether larger or smaller quantities of sodium 
nitrate gave the best results. 14 kilos. to about one-fourth of a square 
metre gave a better crop than 2$ kilos., but the summer was dry and 
hot, and the harvest time wet, so that the results of the experiments 
are of little value. J. ¥. 


Preservation of Ammonia in Stable Manure. By Troscuxe 
(Bied. Centr., 1884, 670—672).—The addition of gypsum to stable 
manure, particularly in warm stalls, is known to cause decomposition 
of the ammonia and evolution of sulphuretted hydrogen. The author 


188 ABSTRACTS OF CHEMICAL PAPERS. 


tried kainite as a substitute, with the following result for three months’ 
contact in warm weather :— 


Loss. With kainite. Gypsum. 
In dry substance 20 per cent. 31 per cent. 
Nitrogen - 2 ‘ 


He therefore thinks the employment of gypsum unadvisable. Fur- 
ther experiments were made as to the power of Stassfurt salts to form 
combinations withammonia. 100 grams of each salt were mixed with 
different percentages of ammonia, and the number of grams combined 


with the salt after 24 hours is given. 
80 per cent. 


100 grams. 20 per cent. 50 per cent. mixture. 
Magnesium chloride 6°2 115 12°6 
Magnesium sulphate ; 6°9 7-0 
Gypsum , 17°8 19°8 
Kainite 6°4 73 
Carnallite 9:0 9-4 
Krugite ' 78 10°5 
Kieserite ; 10°5 11-1 


In order to learn the power of the salts to absorb ammonia in the 
gaseous form, portions of each were exposed in large flusks to the 
vapour of ammonium carbonate for one, two, and three days, with 
the following results :— 

Combined with grams NH; in— 

100 grams of 1 day. 2 days. 3 days. 
Magnesium chloride .. 11°3 12:0 
Magnesium sulphate .. 5 6°4 69 

’ 9 12°8 
2 62 
25) 9-0 
7 4°5 
2 105 


The substances should be used in a very fine state of division. 
J. F. 


Experiments on the Nitrogen of Peat. By P. Reper (Bied. 
Centr., 1884, 652, 655).—The author wished to ascertain the effect 
produced on the nitrogen contained in peat by the addition of certain 
matters thereto. The original sample contained a total of 3-225 percent., 
of which 0°109 was in the form of ammonia, 0°053 of nitric acid, and 3°154 
in inorganic combination. One portion of the peat was left with free 
access of air, another without air; to neither of them was any addition 
made. To other seven samples were added calcium carbonate, freshly 
burnt lime, gypsum, magnesia, potassium carbonate, sulphuric acid, 
quartz sand. The samples were left for 12 months and then examined. 
All showed a loss of nitrogen, with the exception of that treated with 
sulphuric acid, and the author attributes the increase of nitrogen in 
that sample to absorption from the air of the laboratory. A feature 
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common to all was an increase in the amount of nitrogen existing as 
nitric acid, and a diminution of its other combinations. J. 


Effects of Fresh Stable Manure on Potatoes. By Gacnarre 
(Bied. Centr., 1884, 700).—It has been found by the author as well as 
by other observers that the application of fresh manure at the time of 
planting caused a considerably increased yield of potatoes, but that 
the plants were more liable to disease. A field so manured compared 
with another which had received the manure the previous snag 
showed an increase of one-eighth in the yield, but when the tu 
were stored a great part of them became bad in a few weeks. 


J. F. 


Analytical Chemistry. 


Modification of Dumas’ Method for the Estimation of 
Nitrogen. By G. S. Jonnson (Chem. News, 50, 191).—The modifi- 
cation suggested is as follows :—A long combustion tube is drawn out 
at the front end, so as to form a delivery-tube; in the front, reduced 
metallic copper is packed, and behind this copper oxide, whilst quite 
at the back a platinum boat (4 to 5 inches long) is inserted. The 
substance to be burnt is put in the front half of this boat, the back 
part being filled with pure powdered potassium chlorate; a cork with 
a piece of glass tube passing through closes the back end of the com- 
bustion tube. When in operation, a stream of carbonic anhydride is 
sent through the tube, and is continued steadily throughout the com- 
bustion. After 10 minutes, the whole front part of the tube is heated, 
and as soon as all free nitrogen is driven out of the tube, the trough, 
tube with caustic potash, &c., are adjusted for the reception of the 
nitrogen from the substance under examination, which is first heated 
without fusing the potassium chlorate. When the evolution of nitrogen 
ceases from this destructive distillation, the heating is extended to the 
chlorate, and the operation is complete with the cessation of: the pro- 
duction of nitrogen. The advantages claimed are that the air is driven 
from the copper oxide more rapidly by a stream of carbonic anhydride 
at a red heat than it is at the ordinary temperature. When platinum, 
gold, or silver salts are burnt, the metal remains in the boat with the 
potassium chloride, and after washing may be weighed, whilst observ- 
ing the ratio that the nitrogen obtained in the first part of the com- 
bustion (the distillate) bears to that obtained from the combustion of 
the residue (after heating the chlorate) may be of use in determining 
the constitution of the nitrogenous compounds. D. A. L. 


Method of Testing for Iodine in Presence of Large Quan- 
tities of Bromine. By P. S. Brito (Chem. News, 50, 210).—When 
bromine and iodine are liberated by chlorine, and in the usual 
manner carried down by chloroform, the bromine masks the colour 
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of the iodine if it is in excess. The author finds that the addi- 
tion of a few crystals of ferrons sulphate removes the brown bromine 
coloration, and renders visible the minutest trace of iodine dissolved 
by the chloroform. By this means a trace of iodine was detected in 
‘**pure” potassium bromide. D. A. L. 


Rapid Estimation of Fixed Ammonia. By J. W. Prarr 
(Chem. News, 50, 192).—The present method is well suited for test- 
ing “‘ gas-water” and “bone-liquor.” Free ammonia is determined 
as usual by direct titration. For the fixed ammonia, about 25 c.c. of 
the liquid is evaporated to dryness with 25 c.c. decinormal sodium 
carbonate, ignited to get rid of any organic matter, redissolved in 
water, and titrated. The amount of fixed ammonia is easily calcu- 
lated from the quantity of sodium carbonate consumed. Allowance 
must be made for, or the method must be modified, if the liquid has 
a non-volatile alkalinity. D. A. L. 


Electrolytic Estimations. By A. Cuassen (Ber., 17, 2351— 
2359).—In a recent paper (Abstr., 1884, 1426) Wieland has criti- 
cised adversely the methods for the electrolytic estimation and separa- 
tion of iron, manganese, and aluminium described by the author 
(Abstr., 1881, 1081 ; 1882, 896). Numerous fresh results are now 
given, confirming the accuracy of these methods, and it is pointed 
out that Wieland’s failure to obtain good results is entirely due to his 
neglect of precautions stated to be necessary in the author’s earlier 
papers. A. J. G: 


Quantitative Analysis by Electrolysis. By A. Cuassen (Ber., 
17, 2467—2485).—This is a continuation of the author’s previous 
communications (Abstr., 1881, 1081, and 1882, 896) on this subject. 

The author advises the use either of one of the ordinary batteries 
(Bunsen, Leclanché, Daniell, &c.), or of a small Siemens dynamo- 
meter. By the help of an arrangement to regulate the rate of 
revolution, and the introduction of a rheostat into the circuit to 
further regulate the current, the author has obtained very satis- 
factory results with a Siemens machine. Thermoelectric batteries 
were not found to work satisfactorily. Two Bunsen cells are sufficient 
for most purposes, and are connected either in series, or as a pair, 
according as the metal in question is easily deposited or not. The 
author estimates the strength of the current by the number of c.c. of 
gas generated per minute by the decomposition of acidified water. 

Estimation of Copper and Cadmium.—These metals are reduced 
from solutions of their ammonio-oxalates by a weak current (two 
Bunsens joined as a pair). If a stronger current is used, they are 
deposited in a spongy condition. They may thus be separated from 
other metals requiring a stronger current for their electrolysis. To 
separate copper from iron, excess of ammonium oxalate is added to 
the mixed solution, and the copper then deposited in the cold by a 
current from two Bunsen cells arranged as a pair: in about 10 hours 
all the copper is deposited. More ammonium oxajate is then added, 
the Bunsen cells arranged in series, and the iron electrolysed. The 
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separation of copper from nickel, from cobalt, and from chromium, is 
effected in a similar manner. The separation of copper from man- 
ganese can be effected in the same way, but the current must be kept 
as constant as possible, as otherwise traces of manganese may be 
deposited on the positive pole or of manganic dioxide on the negative. 
In separating copper from zinc by the electrolysis of their ammonio- 
oxalates, the action must be stopped as soon as all the copper is 
deposited. The separation is more easily effected if the solution to 
be electrolysed is acidified with sulphuric acid. Copper cannot be 
separated from antimony, arsenic, mercury, bismuth, or cadmium 
by the electrolysis of their ammonio-oxalates. It may, however, be 
easily separated from cadmium if the solution is acidified with nitric 
acid and electrolysed. In these reactions, potassium ferrocyanide is 
the best means of testing whether all the copper has been deposited, 
as the ammonium test loses much of its delicacy in presence of oxalic 
acid. 

Estimation of Antimony.—The method previously proposed for the 
estimation of antimony by electrolysis in the presence of excess of 
ammonium sulphide (Abstr., 1881, 1081) has several drawbacks. The 
smell produced is very unpleasant, and if the ammonium sulphide 
contains polysulphides, or free ammonia, unsatisfactory results are 
obtained. Better results are obtained with sodium or potassium sul- 
phide, but even here care must be taken that no polysulphide is 
present, and that the sulphide employed is free from iron and 
alumina. The electrolysis must be conducted in the cold, and a 
current yielding 2 to 3 c.c. of electrolytic gas per hour employed. 
The quantity of antimony in solution must not exceed 0°2 gram. 

Estimation of Tin.—Tin is best deposited from solutions of its 
ammonio-sulphide. If dilute sodium or potassium sulphide is em- 
ployed, the precipitation is only partial, and the author believes that 
a complete separation of antimony from tin might be effected by 
using concentrated sodium sulphide. 

Estimation of Platinum (Potassium, Ammonium).—The deposition 
is effected by the current from a single Bunsen cell. The solution 
employed may be acidified either with hydrochloric or sulphuric acid, 
and ammonium or potassium oxalate added: the solution should be 
slightly warmed. The author contends that the estimation of potas- 
sium, ammonium, and nitrogen, by means of the electrolytic deposi- 
tion of platinum from their platinochlorides, is more exact and 
expeditious than the ordinary gravimetric method. 

Estimation of Iron.—In separating iron and cobalt, both metals are 
deposited by electrolysis of the double oxalates, and the total weight 
found. This deposit is then dissolved in dilute sulphuric acid, and 
the iron titrated with permanganate, or it may be dissolved in hydro- 
chloric acid, and the iron then oxidised with hydrogen peroxide- 
and titrated with stannous chloride. The cobalt is estimated by dif, 
ference. The same method may be employed for separating iron and 
nickel, but the reduced metals require strong hydrochloric acid for 
their solution. This method of estimation may also be employed with 
a mixture of iron and zinc, provided that the quantity of zinc present 
is less than one-third that of the iron; if the zinc exceeds this pro- 
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portion, the results are unsatisfactory. In a solution containing iro 
and uranium, the iron may be deposited by means of a current from 
two Bunsen cells in series, whilst if a large excess of oxalate is used, 
the uranium is retained in solution. 

Estimation of Zinc.—Zine is separated from chromium or from 
uraninm by electrolysing the oxalates by means of a current yielding 
10 c.c. electrolytic gas per minute; the zine is deposited and the 
chromium or uranium remains in solution. 

In the electrolysis of the mixed oxalates of chromium and uraninm, 
the latter metal is deposited as hydroxide, whilst the former remains 
in solution. Cobalt in the presence of chromium or manganese, is 
estimated in a manner similar to that described above for the estima- 


tion of zinc. A 


Decomposition and Analysis of Slags. By M. W. Ites (Chem. 
News, 50, 194—196).—The following methods are those which are 
in daily use, and are recommended by the author for the analysis of 
ores and slags connected with the lead-silver industry. To sample and 
prepare for analysis: slag is allowed to run upon the end of a steel 
bar, or the bar is dipped into a pot of freshly drawn slag, then plunged 
into cold water, and the slag dried, and finely powdered. This method 
of rapid cooling does not materially affect the chemical composition of 
the slag, but renders it readily decomposable by hydrochloric acid. The 
author finds that all slags containing from 30 to 42 per cent. of silica 
are entirely decomposed in this manner, and, moreover, he believes 
that the method would answer equally well with iron slags. The 
silica is determined much in the ordinary way, care being taken to 
thoroughly oxidise the iron before evaporation. For iron, about 
0°5 gram of prepared slag is decomposed with hydrochloric acid, diluted, 
reduced with zine, diluted to 500 c.c., about 25 c.c. of concentrated sul- 


phuric acid added, and the iron titrated with hl permanganate. For 


manganese, the finely powdered slag is decomposed with hydrochloric 
acid with the addition of a few drops of nitric acid, the solution is 
boiled, and sulphuric acid is added until all the hydrochloric and 
nitric acids are replaced by it. This solution is diluted to 150 c.c., 
boiled, the iron precipitated by excess of zinc oxide emulsion, and is 
filtered off along with the silica. The filtrate is made up to 500 c.c., 
and the manganese determined by titration with permanganate. For 
calcium, the filtrate from the silica determination is heated, made 
alkaline with ammonia, and oxalic acid added to dissolve the iron; 
the calcium oxalate is collected, washed, dissolved in hydrochloric 
acid, filtered, diluted and decomposed by boiling with a large quantity 
of sulphuric acid ; the oxalic acid is then titrated with permanganate. 
When greater accuracy is desired, the iron and alumina are removed 
as basic acetates, the manganese by bromine-water, the zinc by 
hydrogen sulphide, and the filtrate is treated in the usual manner. 
For zinc a gram of substance is digested with a mixture of 10 c.c. 
hydrochloric, 5 grams nitric, and 5 grams sulphuric acid (all 
concentrated), until thick fumes of the last-named acid appear, the 
mass when cool is diluted to 150 c.c., filtered and washed with hot 
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water. The solution is treated with 2c.c. hydrochloric acid, saturated 
with hydrogen sulphide, and the precipitate is filtered and washed. 
The liquid is boiled and oxidised with potassium chlorate, the iron 
and alumina are then precipitated with a large excess of ammonia, 
and filtered off, the filtrate is acidified with hydrochloric acid, made 
up to half a litre, and the zinc titrated with standard ferrocyanide, 
using uranium acetate as indicator. Manganese, nickel, and cobalt 
interfere with this reaction, and must be removed before titra- 
tion, also when ammonium chloride is present, a correction must be 
made. Lead is best determined in the dry way ; if, however, all the 
lead can be got into solution as nitrate, the following method is 
accurate :—Add zinc oxide emulsion to the solution and titrate in the 
cold with decinormal permanganate to a slight rose tint, warm, and add 
permanganate until the second tint is observed. Sulphur is estimated 
by fusing the substance with caustic potash, and, after removal of the 
iron, oxidising with bromine-water, and finally precipitating as a 
barium sulphate. For arsenic, Pearce’s method is the best, whilst 
Volhard’s volumetric silver method, when it can be used, proves an 
excellent. one. Other substances are estimated by the ordinary 


methods. D. A. L. 


Remarks on the Analysis of Soils. By W. Knop (Landw. 
Versuchs-Stat., 31, 155—158).—To estimate the quantity of lime and 
magnesia present as carbonates and in combination with humic acid, 
the author recommends mixing the soil with potassium chlorate and 
heating until oxygen begins to be evolved. If the soil is very rich in 
humus, it must be first mixed with a sufficient quantity of pure quartz 
sand, in order to prevent the action from being too violent. This 
method was tried with a very rich soil from Banat, and yielded per- 
fectly satisfactory results. The sample contained 27 per cent. water, 
23 per cent. humus, and the remainder was composed almost entirely 
of quartz and silicates of alumina. J. K. C 


Separation of Zinc from Nickel. By T. Moore (Chem. News, 
50, 151).—The author recommends the following process for the sepa- 
ration of zinc from nickel as effectual and easy. Expel the excess of 
acid by evaporation from the solution containing the two metals, dis- 
solve the residue in 20—25 c.c. of water, and precipitate with excess 
of ammonium sulphide. Dissolve the precipitate by heating it with 
potassium cyanide, make up the solution to 250 c.c., add a few c.c. 
of sodium acetate solution, acidify with acetic acid, and heat to boil- 
ing. After a few hours wash the zinc sulphide with water containing 
a small quantity of sodium acetate and hydrogen sulphide, and finally 
convert it into oxide in the usual manner. To estimate the nickel :— 
Evaporate the filtrate and washings to dryness with aqua regia, dis- 
solve the residue in water, and precipitate with potassium hydroxide 
and bromine. Redissolve the precipitate in dilute sulphuric acid, 
adding ammonia, and precipitate the metal by electrolysis. Pe 


New Method for Separating Copper from Cadmium. By P. 
Gucci (Ber., 17, 2659—2660).—After bismuth has been separated in 
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the usual way by the addition of ammonia, hydrochloric, nitric, or 
sulphuric acid is added in sufficient quantity to redissolve the 
hydroxides of copper and cadmium, and then the copper is precipi- 
tated by a 10 per cent. solution of ammonium benzoate added in 
slight excess. The filtrate is tested for cadmium by the addition of 
ammonia and ammonium sulphide. This separation is very complete, 
and may be used with advantage in quantitative analysis. ‘ 
. K. M. 

Determination of Iron and Chromium in Alloys. By H. 
Pererson (Chem. News, 50, 210)—The author’s method is based on 
the fact that chromium sulphate in a sulphuric acid solution is oxi- 
dised into chromic acid by boiling with permanganate. Half a gram 
of finely divided alloy is dissolved by boiling with 35 c.c. of dilute sul- 
phuric acid; if any hydrocarbons are dissolved they are oxidised with 
permanganate, and the ferric salt thus formed is reduced with zinc, 
the liquid diluted to 1 litre, and the iron titrated with permanganate. 
When the titration is complete, the liquid is boiled, while permangan- 
ate is dropped in until there is a plentiful precipitate of manganic 
oxide, which is filtered off and well washed with hot water. When 
cool, the chromic acid is determined in the liquid by adding ferrous 
ammonium sulphate in excess and titrating back. If the amount of 
chromium oaly is required, it is neither necessary to destroy the hy- 
drocarbons nor to dilute to such an extent. D. A. L. 


Estimation of Ammonia in Potable Water. By G. Gore 
(Chem. News, 50, 182—186).—The author has investigated this 
subject experimentally, and below is given an epitome of his experi- 
ments, results, and conclusions. 

The water employed in the experiments was an ordinary potable 
water yielding, by Wanklyn and Chapman’s method, 0°026 per mil- 
lion “free ” and 0°138 per million “ albuminoid ” ammonia. 

When 500 c.c. of this water were distilled without previous addi- 
tion of sodium carbonate, the first 50 c.c. of distillate contained only 
a trace of ammonia; when, however, a similar quantity of this water 
was mixed with various ammoniacal compounds before such distilla- 
tion, the first 25 c.c. always contained ammonia, as will be seen from 
the appended table :— 

Mgrms. of NH, Megrms. NH; dis- 
added. In form of tilled over in 25 c.c. 
05 ammonia solution 011 
0°05 - - 0-019 
0-028 ammonium carbonate 0°019 
0-04 ™ chloride 0°024 
0°02575 om sulphate 0°0125 
0°02568 ” phosphate 0°0120 


From the result of a special experiment, the author attributes this 
distillation of ammonia to the dissociation of the salts by heat. It 
does not take place in presence of aluminium salts, and therefore in 
such cases sodium carbonate must be added before distilling. It is 
evident from these results that the more correct way of determining 
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the presence of “ free” or “ saline” ammonia in a water is by simple 
distillation. The water in question evidently contained a mere trace 
of such ammonia, or none at all, as there were no aluminium com- 
pounds present. The 0°026 per mil. of “free” ammonia (see above) 
must have come from other compounds, and it is shown that the 
carbonate appears to act on the organic nitrogenous matter. When 
the distillate from the ordinary carbonate method is returned to the 
retort and re-distilled, it gives a slightly larger amount of “free” 
ammonia, and by mixing the alkaline carbonate with the sample of 
water 12 hours before distillation a still larger increase is obtained. 

Other experiments show that distillation of a water with alkaline 
permanganate alone gives as large a total quantity of ammonia as 
when a previous distillation with sodium carbonate, or distillation 
with a mixture of the two is resorted to; also that the water when 
distilled first with potash alone, then with permanganate alone, yields 
more ammonia than when a mixture of the two substances is em- 
ployed. Ordinary permanganate was found to contain ammonia. 
Caustic soda does as well as potash for rendering the permanganate 
alkaline. A very dilute solution of urea is not converted into ammonia 
by distillation with sodium carbonate, only slightly if alkaline perman- 
ganate is employed, and ahout one-third of it is so converted when it 
is distilled first with potash, then with permanganate. The residue left 
in the retort after completion of the ordinary ammonia estimation, 
evaporated to dryness and heated to redness, yields a large additional 
amount of ammonia. The sample of water used in these experiments 
had a greenish colour when viewed in depths of about a metre; this 
was shown to be due to vegetable matter which could be precipitated 
by aluminium chloride; after its removal, the water was found to con- 
tain less “albuminoid” ammonia; by this treatment, therefore, the 
amount of ammonia due to such vegetable matter may be approxi- 
mately determined. The effect on the amount of ammonia of heat- 
ing the water nearly to boiling, or of exposing it to sunlight and 
warmth, or of agitating it with atmospheric air previous to distillation, 
is seen in the following tables :— 


Effect of Heating. 


Free ammonia (by 
distillation without Albuminoid 


sodium carbonate). ammonia. Total. 

Not previously heated.... 0°010 0-130 0°140 
Heated for two hours:... 0°026 0°160 0°186 
= seven hours.. 0°025 0°160 0°185 

Effect of Agitation with Air. 
Not shaken .......... -» 0005 0°140 0°145 
Shaken for five hours.... 0°005 0°195 0°200 
m om « <«c« OGD 0°185 0°195 
Effect of Exposure to Sunshine and Warmth. 

Unexposed...........+. 0°020 0°110 07130 


Exposed ........see¢++ 0°080 0130 0160 
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In all these cases, although the water has become to a certain 
extent more wholesome, yet when tested by the permanganate method 
it appears more impure than before the change. In the last experi- 
ments, the exposure was continued until the vegetable growth which 
formed in the water apparently ceased to increase. The author de- 
scribes a special tube for the evaporation and subsequent heating to 
redness of residues as mentioned above; he likewise makes special 
reference to the various innocuous sources of nitrogen in water. 


D. A. L. 


Detection of Cyanides in the Presence of Compound Cyan- 
ides. By W. J. Taytor (Chem. News, 50, 227).—Cyanides, when 
in the presence of compound cyanides, cannot well be detected by the 
ordinary methods. It is necessary to find a substance which, whilst 
freely decomposing the cyanide, will leave the ferrocyanide untouched. 
This condition is fulfilled by hydrogen sodium carbonate. In the 
detection of cyanides in the presence of compound cyanides, all that 
is required in qualitative analysis is to distil with an adeqnate volume 
of water and an excess of hydrogen sodium carbonate; if the pre- 
liminary examination shows the presence of mercury, a few grams of 
zinc must be added, as mercury cyanide is somewhat refractory, but 
is readily decomposed in presence of metallic zinc. é. Ee 


Viscosity of Oils. By W. P. Mason (Chem. News, 50, 210).—In 
order to obtain uniform and comparable tests with regard to the 
viscosity of oils, the following apparatus and methods are suggested : 
—A glass cylinder, 22 inches long and 1} inch in diameter, is fitted to 
a brass bottom, one-eighth of an inch thick, in the centre of which is 
a hole one thirty-second of an inch in diameter, the metal being bevelled 
away from the outside surface of the metal a half-inch or more from 
the hole. Eighteen inches above the plate the cylinder is marked with 
a thick line (the standard head), and between the 16 and 21-inch points 
there are graduations every one-eighth of an inch. In using the in- 
strument all readings are compared with distilled water at 15°5°. To 
determine the viscosity of an oil :—See that the temperature is normal, 
take sp. gr., and from it calculate what head will equal 18 inches of 
water (this will be inversely as the sp. gr.). Fill to and maintain 
this head whilst timing the flow of 100 c.c. of the oil, which when 
divided by the standard time will give as quotient the viscosity of the 
oil under examination. Such an instrument has been found to work 


very well, D. A. L. 


Examinations of Butter. By H. Lerrmann (Chem. News, 50, 
192).—As an example of the quality of the butter supplied in Phila- 
delphia, 20 samples, sold under various names at prices ranging from 
25 to 45 cents per pound, were examined by determining the amount 
of alkali required for the saponification of the fat, supplemented by 
Wanklyn’s alcoholic-soda test. The numerical results are quoted 
under the name “acid-equivalent,” which means the neutralising 
effect of 1 gram of fat expressed in equivalents of standard acid. 10 
of the samples gave the odour of ethy! butyrate, with acid-equivalent 
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5°5 or above; these were “genuine ;” with the other samples the 
odour is indistinct or absent; four of them are “ doubtful ” with acid- 
equivalent not below 5°0; the remainder with equivalent below this 
number are classified as “ bogus.” D. A. L. 


Notes on] Reichert’s Method of Butter Analysis. By L. W. 
McCay (Chem. News, 50, 151).—With regard to this method of butter 
analysis, the author points out that the evaporation of the alcohol from 
the mixture of fat, caustic potash, and alcohol is essential, and is 
readily and effectually accomplished by applying suction to the interior 
of the flask whilst it is heated on the water-bath. As soon as the 
mass when shaken shows no tendency to froth, it may be dissolved in 
water, decomposed with acid, and distilled. The author prevents 
bumping during this operation by using small spirals of platinum 
wire with small pieces of pumice threaded and twisted on each end of 
the coil. D. A. L. 


Methods of Butter Analysis. By A. Hanssen and C. E. Scumirr 
(Bied. Centr., 1884, 707—710).—Hanssen has made an exhaustive 
examination of the chief methods of butter analysis, and contributes 
the following notes on the subject. Melting point.—The addition of 15 
per cent. of pure tallow raises the melting point from 33° to 36—37°, 
and the addition of 20 per cent. raises it to 38°5°, but the addition of 
tallow to the fatty acids obtained by Hehner’s method causes no per- 
ceptible difference. Heat does not appear to affect the yield of in- 
soluble fatty acids from either pure or mixed butter; after five hours’ 
boiling, the author obtained 85°5 per cent. The loss of the acids in the 
process of saponification by alcoholic potash is extremely small, and 
is lessened by using absolute instead of dilute alcohol. In Hehner’s 
method, the quantity of water employed in washing the precipitated 
fatty acids is important, if too little be used or insufficiently stirred, 
the volatile portions are not fully removed. The authors advise 
the use of 2 to 24 litres, and always a constant quantity; from the 
wash-water of this process he obtained caprylic, capric, and caproic 
acids by evaporation with soda, distillation, separation of barium salts, 
&e., &e. 

Reichert or Meissl’s Method.—5 grams of the butter is saponified 
with potash and absolute alcohol in a flask with a reflux condenser ; 
the alcohol is then distilled off, the last traces being removed by 
blowing air through ; the acids are distilled with sulphuric acid, and 
the distillate titrated with decinormal soda; pure tallow required only 
03 c.c., pure butter 29°6 c.c.; the number of c.c. found minus 0°4, 
multiplied by 3°42, gives the percentage of pure butter in the sample, 
viz. :— 


Butter fat. 
15 per cent. added tallow (25°0 c.c. — 0°4) x 3°42 = 845 per cent. 
20 - - (23°3 c.c. — 0°4)x 4, = 78°5 i 
30 - i (203 cc. —04)x , =680 - 


Koettstorfer’s method, in which the alkalinity of alcoholic potash 
solution is diminished less by butter fat than other fats, is then men- 
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tioned. The author found the difference as follows—the figures being 
the amount of potash neutralised in milligrams :— 


20 per cent. 25 per cent. 30 per cent. 
Butter fat. tallow. tallow. tallow. 


228°4 222°7 221°0 2183 


The authors think the Reichert method the best for the detection 
of tallow in butter, and next that of Koettstorffer. 

Schmitt thinks that the Lechartier-Reichert system is the best ; it 
consists in the distillation of volatile fatty acids from the saponified 
butter and titration of the distillate with phosphoric acid of 1°45 
sp. gr. (L0—12¢.c.) ; when the distillate amounts to 60 c.c. the con- 
denser is washed with boiling alcohol and titrated with one-tenth 
normal soda; this operator multiplies the c.c. used by 0°352 to obtain 
the amount of butyric acid. J. F. 


New Reaction for Albuminoids. By W. Micuamorr (Chem. 
News, 50, 242; from Jour. Russ. Chem. Soc.).—The reaction also 
serves for the nitrogenous and sulphuretted derivatives of the 
albuminoids. The substance in question is added to a solution of 
ferrous sulphate, treated with sulphuric acid (undiluted), and then 
cautiously mixed witha very small quantity of nitric acid. If nitrogen 
and sulphur are present there appear, along with the well-known 
brown rings, also rings of a blood-red colour, formed apparently at the 
expense of the nascent ferric oxide and of the thiocyanic acid formed 
simultaneously from the albuminoids by the action of the sulphuric 
acid. The appearance of a faint rose colour must be disregarded, as 
it is produced on merely mixing the reagents without any albuminoid 
body. J. T. 


Technical Chemistry. 


Clarification of Turbid River Water. By Lusrcer (Dingl. 
polyt. J., 254, 233—242).—The author discusses in detail the purifi- 
cation of water by filtration through sand. He states that the 
problem to be solved requires the settlement of the following 
questions :—(1) Is the existing sand adapted for the clarification of 
turbid water? (2) At what pressure (head of water) is the com- 
plete clarification effected ? and (3) What is the magnitude of the 
total filtering surface for a certain quantity of water to be filtered ? 
An important element in the success of the filtration of water through 
sand is the uniformity in the size of the grain of the sand. Sand 
differing in its degree of fineness admits of the filling up of the 
hollow spaces between the coarser grains by the finer particles, so that 
eventually the filtering surface is rendered impermeable by water. 

D. B. 


ie el i el ee | 


ug 


on 


one 


Pa FT 


a a a ee ae 


TECHNICAL CHEMISTRY. 199 


Preparation of Sulphuric Anhydride from Nitrosyl Sulphate. 
By O. v. Grouper (Dingl. polyt. J., 254, 139).—The author obtains 
sulphuric anhydride from the so-called chamber crystals, produced 
by interposing a series of small chambers between the Glover tower 
and the ordinary system of chambers. When the whole of the nitric 
acid is introduced into the system through the Glover tower at a 
density not under 58° B., the chambers contain the mixed gases in the 
proportion necessary to form the compound 2S0;,N,0;,3H,0. From 
Gay-Lussac towers this compound is obtained in a purer form. It 
may be prepared in small chambers specially constructed for this 
purpose, the chambers being fed with sulphurous anhydride and 
nitric anhydride. The resulting crystals are freed from all nitro- 
genous constituents by heating them in acid-resisting retorts and 
passing a current of dry air, or oxygen and sulphurous anhydride, 
through them. Thus liquid and, in some cases, solid sulphuric 
anhydride is produced, the percentage of anhydride depending on the 
dryness of the crystals attacked. The nitrogenous constituents are 


passed into a system of chambers, or recovered in the Gay-Lussac 
tower. D. B. 


Composition of the Gases produced in the Combustion of 
Pyrites. By Scueurer-Kestner (Compt. rend., 99,917—919).—The 
amount of free oxygen present in the gases from pyrites burners is 
almost always somewhat less than that calculated from the composi- 
tion of the original air and the amount of ferric oxide and sulphurous 
anhydride formed. In 1875, the author showed that this deficiency is 
due, in part at least, to the formation of sulphuric anhydride. In 
these earlier experiments the determinations of different constituents 
were made with different samples of the gases, and since the composi- 
tion of the gases from the burners is somewhat variable, this method 
of procedure introduced sources of considerable error. He has there- 
fore made further experiments, in which all the constituents were 
determined in the same sample of gas. A large volume of the gases 
from the burners was drawn through a standard solution of iodine until 
the latter was jast decolorised. The amount of the sulphurous anhy- 
dride was thus.obtained, and the amount of the sulphuric anhydride 
was estimated by determining the total sulphur in the iodine solution, 
and in a small wash-bottle containing water through which the gases 
passed on their way to the aspirator. The proportion of oxygen was 
ascertained by analysing the gas collected in the aspirator. 

The results obtained show that the deficiency of oxygen in the 
burner gases is entirely accounted for by the proportion of sulphuric 
anhydride formed. In only two out of 15 experiments, and those of 
short duration, was sulphuric anhydride absent, whilst in the 
remaining 13 its proportion varied from 0°1 to 8°5 per ar -* 

Recovery of Hydrochloric Acid as a Bye-product in the 
Ammonia-soda Process. By L. Monp (Dingl. polyt. J., 254, 220). 
—The liquors resulting from the separation of the bicarbonate are 
heated in a distillation apparatus to remove all volatile salts of 
ammonia. Instead of treating the fixed salts of ammonia with lime, 


200 ABSTRACTS OF CHEMICAL PAPERS. 


the liquors are concentrated by evaporation, and after the removal of 
the sodium chloride, the ammonium chloride is allowed to crystallise 
out. The latter is mixed with two equivalents of sulphuric acid, and 
heated in iron or leaden pans, the hydrochloric acid given off being 
condensed in the usual manner. The residue left in the pan, con- 
sisting of hydrogen ammonium sulphate, is converted into ammonium 
sulphate by treatment with gaseous ammonia obtained by distilling 
gas liquor. It may be used also for the manufacture of manures by 
mixing it with calcium phosphate in such proportions that the excess 
of acid in the salt is sufficient to dissolve all the insoluble phosphate 
present, and form superphosphate. D. B. 


Consumption of Fuel in Blast Furnaces. (Dingl. polyt. J., 
254, 167—177).—Fehland (Eisen and Stahl, 1884, 331 and 497) 
gives some data as to the time expended in the passage of the charges 
through the blast furnace, as this circumstance must be duly con- 
sidered in calculating the capacity of blast furnaces. 

In discussing the use of raw coal in blast furnaces, I. L. Bell states 
that some Pennsylvanian pits yield a variety of anthracite which, 
apart from what may be indicated by actual chemical composition, is 
only capable of performing a duty 10 per cent. below that of artifici- 
ally prepared coke, and requires a more highly compressed blast, 
owing to the fact that it crambles away on exposure to heat. For the 
purpose of illustration, a specimen of bituminous coal from the 
Brockwell seam in South Durham, gave by analysis— 


Cc H O N S. H,O. = Ash. 


81:47 457 «504 S926 


The coke made from the same coal contained 92°44 per cent. of 
carbon obtained by calculation. By the aid of Dulong’s formula, a 
heating power of 7651 cal. was obtained for the coal, and 7395 cal. 
for the coke. To confirm the correctness of this calculation, Bell 
refers to the observations made by Donnell on the North Eastern 
Railway, who found that the consumption per mile of coal and coke 
by the same engine was practically the same. The volatile con- 
stituents of coal are, however, only partly oxidised in the blast 
furnace, but might be useful as a means of reducing the ferric oxide 
to the metallic state. As a further illustration, a description of the 
working of a blast furnace is given, using cannel coal from Lanark- 
shire, the furnace having a height of 22°5 metres, and being blown 
with air at 427°. The coal was analysed by Rocholl with the following 
results :— 

H,O given off 
at 100°. Cc. H. Oo. N. 8S. Ash. 
11°62 66:00 434 11:09 0°94 059 5°42 

Volatile... — 1259 434 11:09 094 — — 


The following figures contain the results of the analysis of the 
gases taken from the blast furnace :— 
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CO.. CO. CH, OH, , 
Per cent. by vol..... 6°29 29°04 2°84 O24 6°83 
»  byweight. 966 2836 159 023 0-48 


N NH;  4H,0. 


Per cent. by vol..... 5463 013 —- 
by weight. 53°34 0°07 6:27 


” 


The proportion of carbon as CO, to carbon as CO is as 1 is to 4°62, 
the escaping gases showed a temperature of 190°, whilst the blast 
averaged 427°. The charge consisted of the following mixture calcu- 
lated on 100 parts pig iron :— 


Coal. Ironstone. Limestone. 


212-0 187°3 54:7 
The carbon contained in the charge was as follows :— 


Fixed carbon in the coal used 
Carbon in the hydrocarbons 
Carbon in the limestone 


Deduct carbon absorbed by pig iron .. 
Deduct carbon in tar 


Carbon in escaping gases 


The weight of the escaping gases per 100 parts pig iron is as 
follows :— 

Carbon. Oxygen. Hydrogen. Nitrogen. 

22°1 59°2 “= — 

102°2 136°4 — — 

1071 3°3 “ms 
17 0°2 -- 

ae 40 an 

—_— 0-1 448°9 

_ 58 0°5 


136°1 242°5 13°4 44,9°4, 


The quantity of heat developed is ascertained by the following calcu- 
lation, whilst, for the purpose of comparison, the values of a furnace 
using 111-6 parts of coke are given, in which Cleveland calcined 
ironstone is smelted, the carbon in the coke employed being 102 
parts :-— 
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Fixed carbon 
Deduct carbon in limestone 


Leaving carbon to develop heat.... 106°7 
Heat developed in burning carbon to 

carbonic oxide 256,080 cal. 225,120 cal. 
Heat developed in burning part of 

the carbon to carbonic anhydride 124,040 ,, 182,560 ,, 
Heat developed in burning the hy- 

drogen 93,500 ,, — 
Heat contained in the blast 59,600 ,, 59,595 ,, 


Total heat developed 533,220 ,, 467,275 ,, 


Appropriation of Heat. 


Fusion of slag 2 . 83,510 cal. 
Decomposition of water : 13,600 ,, 
Expulsion and decomposition of the 

carbonic anhydride in the minerals 41,180 51,510 ,, 
Evaporation of water 15,255 1,560 ,, 
Expulsion of hydrocarbons........ 122,800 -~ 
Reduction of the ferric oxide 163,550 165,540 
Carbon contained in the pigiron... 8,400 7,200 
Reduction of silicon, phosphorus, and 

sulphur 21,330 20,870 
Transmission through the walls of 

the furnace 18,290 
Fusion of the iron 33,000 
Carried off in cooling water 9,090 
Carried off in escaping gases 55,215 


552,885 ,, 409,385 _,, 


It will be perceived that in the case of the furnace using raw coal a 
much less oxidation of the carbon takes place, and in consequence a 
much smaller development of heat. The heating power of the carbon 
is, however, largely supplemented by the combustion of the hydrogen, 
but all the heat developed by the combustion of this gas, and far more, 
is absorbed in the act of expelling the volatile portions of the coal. 

The reducing action of the blast furnace gases on spherosiderite 
ceases when one-third of the carbonic oxide has been converted into 
carbonic anhydride, so that, for example, on exposing Cleveland ore to 
the gases escaping from a furnace 20 m. in height little or no reduction 
was effected. In the case of the furnace using raw coal, these limits 
are far from being reached, for iu its escaping gases the proportion 
was 4°62 parts of carbonic oxide to one of carbonic anhydride, or 
including the hydrogen and hydrocarbons, the ratio was 6°22 parts to 
one of carbonic anhydride. Of the carbon introduced into the furnace, 
it may be assumed that none of that contained in the hydrocarbons 
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reaches the neighbourhood of the tuyeres. Hydrogen, however, the 
result of the decomposition of atmospheric moistare, is always present 
in the gases at that place, whether the furnace is using coal or coke. 
In using coke or coal, it is estimated that the carbon which ought to 
be found in the gases per 100 parts by weight of pig-iron is as 
follows :— 
Coke. Coal. 
Due to reduction of ferric oxide..  32°9 pts. 32°9 pts. 
From decomposition of limestone. 82 65 


411 39°4 

32°6 22°1 

Deficiency ‘ 17°3 

Carbon in the coke . 113°2 
Deduct the carbon contained in the 
carbonic anhydride being re- 

solved into carbonic oxide .... 85 17°3 


Solid carbon in hearth 93°5 pts. 95:9 pts. 


It will thus be seen that there is no great difference in the two 
examples as to the quantity of carbon which actually reaches the 
tuyeres for fusing the iron and slag. The advantage of working with 
lofty furnaces is the increased period of time during which the ore is 
exposed to the reducing action of the carbonic oxide at a temperature 


below that which suffices to have carbonic anhydride decomposed by 
carbon. This circumstance is said to be the cause of the disap- 
pearance of carbonic anhydride in the older furnaces used in Cleve- 
land. Whilst a furnace 24 m. in height yields about 32°6 pts. 
carbon as carbonic anhydride per 100 pts. of iron, a furnace 15 m. in 
height yields only 27°4 pts. The disappearance of the carbonic 
anhydride in the Scotch furnaces is partly due to the presence of the 
hydrogen emitted by the coal. On passing hydrogen over limestone 
placed in a heated tube, Bell found that about one-half the carbonic 
anhydride was resolved into carbonic oxide, water being formed. 
The carbonic anhydride is reduced at the tuyeres, but the aqueous 
vapours generated are decomposed by the coal. The yases at the 
tuyeres of a Scotch furnace consisted of 1:43 per cent. carbonic 
anhydride, 32°96 carbonic oxide, 2°60 hydrogen, and 63°04 nitrogen. 
By adopting the nitrogen as the basis of the calculation, the carbon 
present works out to 103°2 instead of 106°7, as 448°9 parts of carbon 
are present for 100 pts. of pig-iron. In the case of the Scotch cannel 
coal, it may be assumed that the heat produced by the combustion of the 
gases contained therein will suffice for their own expulsion. 100 pts. 
coal should give 58°83 coke, consisting of 91°63 per cent. carbon, 
050 water, and 7°87 ash. The quantity of heat required to smelt 
100 kilos. pig-iron in the Scotch furnace, using the coal as coke, instead 
of raw coal, is estimated at 417,815 cal. The heat developed by 
burning one part of carbon to carbonic anhydride and 2°28 to carbonic 
oxide with a blast heated to 427°, amounts to 4587 cal. per kilo. 
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of carbon. This is equal to 91°] kilos. carbon per 100 kilos. pig-iron, and 
by adding 3°5 per cent. carbon found in the pig-iron, 94°6 kilos. are 
obtained, corresponding with 103°25 kilos. coke containing 91°63 per 
cent. of carbon. But the coal actually used in the furnace contained 
113°2 kilos. of fixed carbon, equal to 123-5 kilos. of coke, so that there is 
a waste of 18°6 kilos. carbon per 100 kilos. pig-iron when raw coal is 
used. The 18°6 kilos. of carbon, or, say 20 kilos. cannel coal, are not 
worth in the market above 15 pfennigs, which is less than the cost of 
converting this coal into coke. 

In employing raw coal in blast furnaces, it must be borne in mind 
that for the condensation of the tar and ammonia given off by the 
coal, about thirteen times the quantity of gases has to be dealt with, as 
compared with the space occupied by the volatile constituents of the 
coal in the process of coking. It is said, however, that there is no 
more ammonia and tar obtained from a ton of coal distilled by Pease 
and Co., in the Carvés’ oven, than is obtained by Baird and Co. from 
the coal used in the blast furnace, viz., about 9 kilos. ammonium 
sulphate, value 2°3s. and about 1°8s. worth tar; recently 13°6 kilos. 
sulphate and 102 kilos. tar have been obtained. D. B. 


Extraction of Nickel and Cobalt from its Ores. By P. 
Manufés (Dingl. pulyt. J., 254, 271).—It is proposed to separate the 
gangue accompanying sulphuretted and arsenical cobalt and nickel 
ores by fusion, and subject the product to a current of air in a 
Bessemer converter until almost the whole of the iron has disappeared. 
The residue contains from 15 to 20 per cent. of metalloids, and 1 to 2 
per cent. of iron, the remainder being nickel, cobalt, and copper, which 


are separated in the usual manner (compare Abstr., 1884, 515). 
D. B. 


Japanese Bronzes. By G. Marquarp (Dingl. polyt. J., 254, 138). 
The Bavarian Technological Museum at Niirnberg contains 18 plates 
of Japanese bronzes from Kioto, which have been recently examined 
by the author. He found that these plates were composed of five 
different alloys, which are recognised by a uniform mark on the face 
of each plate. The following analyses give the composition of the 
alloys arranged in accordance with the transition of colour from brass 


to pure copper :— 
Cu. Sn. Pb. Zn. Fe. As. 


73°28 — 0°79 25°71 traces traces 
2.0 fmarkof).. 7260 40 11:74 11:48 0-21 99 
3. 004 the 7543 318 15°07 564 0°45 o 
4. C alloy 82:17 3:96 13:34 028 0°24 » 
5. Copper (containing traces of lead and iron). 


The high percentage of lead in the alloys was used probably to 
facilitate the mechanical treatment of the castings and the colouring 
by the aid of chemical agents. D. B. 


Nitrogenous Contents of American Beers. (Bied. Centr., 
1884, 717).—Fifteen samples of beer were examined in the official 
laboratory at New York, the percentages of nitrogenous substance 
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in the extract ranged from a minimum of 7:5, to 145 with an average 
of 9°8, the variations are therefore within very wide limits. 
J. F. 


Cultivated Wine Yeast. By A. Rommrer (Compt. rend., 99, 
879—880).—The author has extended his observations as to the effect 
of adding cultivated wine yeast to the must from different varieties of 
grapes, and has obtained results identical with those obtained with 
Chasselas (Abstr., 1884, 1399). The fermentation induced by adding 
the yeast tukes place much more rapidly, and is complete in a far 
shorter time than the natural fermentation. The yeast should be 
added when it has attained full development. C. H. B. 


Treatment of Syrups by Electricity. By L. H. Despetssis 
(Dingl. polyt. J., 254, 209—211).—The author proposes to separate 
the alkalis and alkaline earths contained in saccharine juices by 
subjecting the latter to the action of an electric current. He claims 
to obtain an increase in the yield of sugar, and to recover the alkalis. 
The carbonates and saccharates of the juice are said to be decomposed 
by the influence of the electric current, carbonic anhydride and sugar 
being deposited at the positive pole, whilst the metals contained in the 
juice decompose the water which surrounds the negative pole, and are 
recovered in the form of bases. 

The practicability of this process is doubted owing to the difficulty 
of effecting the separation of the alkaline earths, inasmuch as the 
resulting hydroxides which are deposited on the negative pole would 
interrupt the passage of the current in a very short time. D. 


Animal Charcoal in Sugar-refining. By H. Petter (Bied. 
Centr., 1884, 711—712).—Many refineries have ceased to use animal 
charcoal, employing instead the Puvrez filtration system, but it is 
found that the tubes soon become clogged, and the apparatus refuses 
to work ; the author attributes this to the presence of silicic acid, and 
as this is not found in the beet it evidently is derived from the lime 
used in clarification, limestone itself containing certain proportions, 
and some being present in the ash of the coke used in burning the lime. 
Having analysed the residues of the triple effet evaporation system, 
he found in the first 0°40 per cent., in the second 23°40 per cent., and 
in the third 69°80 per cent. of silicic acid. Filtration of the juice 
through bone char removes the silica effectually, but soon renders 
the charcoal useless ; the organic matter can be removed by reburning, 
but not the silica; the charcoal should be frequently changed and used 
as fresh as possible. 

Gawalowski has found in 12 samples of limestone examined by him 
quantities of silicic acid varying from 0°10 per cent. up to «+ 
cent. J. 


Manufacture of Maltose by Dubrunfaut’s Method. By L. 
Cuisiner (Bied. Centr., 1884, 717—718).—Distilled water should be 
used, if possible. Should the water employed contain bicarbonate of 
lime or gypsum, it must be freed from them in order to avoid butyric 
fermentation; for the production of crystallised sugar, the purest 
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starch should be used ; for syrups, flour, potatoes, and raw grain may 
be employed; the aqueous malt extract is best made from green malt. 
The starch is made into an emulsion with twice its weight of water, 
and after adding 5 per cent. of malt or its equivalent in extract, 
it is energetically stirred ; in another vessel, water equal to 10 times 
the weight of the starch is heated to 90°, and both liquors poured 
simultaneously through a strainer, steam being blown through to com- 

lete mixing and solution; the temperature on entering the vessel is 

5°, and when 90° is reached the mixture is as fluid as water and 
the operation is completed. The liquor is then cooled to 40°, malt 
extract added equal in malt to 10—15 per. cent. of the starch 
originally used, and the temperature maintained at 40—50°; after 
two or three hours, there is no reaction with iodine, and if syrup 
is wanted the process is interrupted at this point, but for solid maltose 
the temperature must be continued for 12 tol5 hours. If pure starch 
has been used, one filtration is sufficient, but in the case of rice and 
other materials the residne should be pressed; the liquor should now 
show a density of 4° Baumé; it is evaporated to 20° B., left to cool and 
clarify, and the clear yellow syrup is then filtered through ignited and 
washed charcoal from which it flows clear. It is finally evaporated to 
40° B. in copper or tinned apparatus; at that density it is perfectly 
clear and mixes with water in all proportions without turbidity. 

J. F. 

Report on Glucose. By G. F. Barker and others (Chem. News, 
50, 196—198).—This is a report prepared for the Commissioner of 
Internal Revenue of the United States. The quantity of corn used 
for the manufacture of glucose in the States is estimated at 43,000 
bushels per diem. The commercial products are of two kinds: 
(a) liquid, including glucose, mixing-glucose, mixing-syrup, corn- 
syrup, jelly-glucose, confectioners’ crystal glucose; and (b) solid, 
including solid grape-sugar, chipped grape-sugar, granulated grape- 
sugar, powdered grape-sugar, confectioners’ grape-sugar, and brewers’ 
grape-sugar. Its uses are for the manufacture of table syrup; in 
brewing, instead of malt; in confectionery, instead of cane-sugar; as 
an adulterant of cane-sugar; for manufacturing artificial honey; and 
for making vinegar. The transformation of starch is generally 
effected by sulphuric acid; oxalic acid is, however, sometimes 
employed, and the use of phosphoric acid has been suggested. Liquid 
products contain more dextrin and maltose than the solid ones. The 
latter contain from 72 to 73°4 per cent. of dextrose, and from 4°2 to 
91 per cent. of dextrin, whilst the glucoses (liquid products) have 
34°3 to 42°8 per cent. of dextrose, and 29°8 to 45°3 per cent. of dextrin. 
The contention amongst workers in Germany with regard to the pre- 
judicial or non-prejudicial effect of the use of sugar (prepared from 
potato-starch) in brewing, &c., is entered into in some length, 
although no decidedly definite results were obtained. The authors 
then describe their own experiments, which consisted in submitting to 
very careful fermentation, with pure yeast, at a low temperature, 
ordinary barley worts, cane-sugar, and various samples of glucose. 
Five litres of the beer obtained in each of these fermentations was 
evaporated in most cases to 500 c.c., and at different times 200 c.c. 
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of each residue was taken internally by individuals, who did not suffer 
inconvenience in any of the cases investigated. From these results, it 
would seem that the products of the fermentation of glucose prepared 
from maize are not injurious to health; as, however, the experiments 
only lasted two months, it is still a question whether the continuous 
use of this substance might not cause injurious effects. It is also 
pointed out that although these products are not deleterious, it does 
not follow that beer brewed from glucose is as good as that made in 
the usual way. D. A. L. 


Some Constituents of Emmenthaler Cheese. By B. Rész 
and E. Scuutze (Landw. Versuchs-Stat., 31, 115—137).—This work is 
a supplement to Weidemann’s paper on the changes undergone by 
Emmenthaler cheese during the process of decay, and is chiefly con- 
fined to a qualitative examination of the products formed. Ether 
extracts a fat which proved to be a glyceride, but was not further 
analysed, also lactic acid and a small quantity of cholesterin. The - 
residue, after treatment with ether, consists mainly of albuminoids 
and their decomposition products, together with sundry salts. 
Leucine is obtained in quantity by treating the residue with 70 per 
cent. alcohol, and may be purified by repeated crystallisation from 
alcoholic ammonia; tyrosine and lactic acid are also to be found in 
this residue, although in small quantities, and the presence of other 
organic acids was also noted. Caseoglutin is found in the alcoholic 
extract in considerable quantity, and can be precipitated by the 
addition of absolute ether and alcohol, as it is insoluble in a 90 per 
cent. solution of the latter. Its analysis gave the following results :— 
Carbon, 544; hydrogen, 7°34; nitrogen, 15°29; sulphur, 0°95; and 
oxygen, 22°02 per cent. Its alcoholic solution dries in the air to a 
transparent mass having the appearance of glue. Phosphotungstic 
acid and tannin throw down caseoglutin completely from its solutions ; 
the latter are optically active, and levorotatory. The products of 
decomposition of caseoglutin are glutamic acid, tyrosine, leucine, and 
asparagine. 

The albumen left after treatment of the cheese successively with 
ethér and alcohol was found to differ very slightly from the purified 
albumin precipitated from milk by rennet, and called by the authors 
paracasein. Both, when treated with pepsin, throw down a precipi- 
tate of nuclein, and they yield nearly the same figures on analysis, 
the slight difference being probably due to their not containing quite 
the same amount of nuclein. J. K. C. 


Action of Bisulphites on Chlorates. By Prupnomme (Dingl. 
polyt. J., 254, 226).—On treating sulphurous anhydride with chloric 
acid, sulphuric and hydrochloric acids are formed. The bisulphites 
of the alkalis, however, reduce the chlorates only in a very imperfect 
manner, as shown by the following equation :—NaClO, + NaHSO,= 
HCIO, + Na,SO, and NaClO,; + 2NaHSO, = HClO + Na,SO, + 
NaHSO,. The resulting hydrogen sodium sulphate may be made 
to react with further portions of bisulphite, sulphurous acid being dis- 
engaged. On adding a solution of sodium bisulphite to a concentrated 
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solution of sodium chlorate (100 grams per litre), a violent action 
occurs, especially if the solution of chlorate is hot. A strong odour 
of chlorine oxides and of sulphurous acid is given off, and the solution 
will be found to destroy the colour of indigo and other dye-stuffs, and 
convert cellulose into hydroxycellulose. With salts of aniline, the 
solution forms aniline-black, a reaction which confirms Rosenstiehl’s 
theory as to the formation of aniline-black. When chlorates and 
bisulphites act on one another in the presence of alcohol, chlorinated 
ethers are formed. D. B. 


New Chrome-mordanting Process. By H. Korcutin (Dingl. 
polyt. J., 254, 132).—This process depends on the fact that when 
solutions of chromium salts saturated with alkalis are brought into 
contact with the fibre, the chromium oxide is at once given up to 
the latter without the necessity of drying. 

The fabric is digested for 12 hours in a bath containing 2 parts (by 
vol.) of chromium acetate (16° B.), 2 parts soda-lye (36°), and 1 of 
water. It is then washed thoroughly with water. Ferric oxide may 
be fixed on the vegetable fibre in a similar manner, but owing to the 
insolubility of Fe(OH), in alkalis, the precipitation of the hydroxide 
should be prevented by adding certain organic substances. The fol- 
lowing mixture gives good results:—2 parts ferric nitrate (40°), 
2 soda-lye (36°), and 1 glycerol (28°). . B. 


Formation of Hydroxy- and Chloro-cellulose Electrochemi- 
cally. By F. Goppensrorper (Dingl. polyt. J., 254, 42—43).—The 


author gives the first results of an investigation of changes produced 
electrochemically in cotton and linen fibre. A cotton or linen fabric, 
soaked in a neutral, acid, or alkaline solution of potassium nitrate or 
sodium chloride, is laid on a similarly soaked cloth, resting on a 
negative platinum electrode; on placing the positive electrode in 
contact with the fabric for a shorter or longer time, the products set 
free at the positive electrode by the current, produce such a change 
in the fibre that certain dyes are much more readily fixed than in the 
unchanged portions. J. T. 


Preparation of the Sulphonic Acids of Methyl Violet. 
(Dingl. polyt. J.. 254, 140.)—To prepare the sulphonic acids of 
methyl violet (violet de Paris), an excess of sulphuric acid has to be 
used, which is subsequently neutralised with calcium hydroxide, the 
resulting solution being evaporated. During the process of eva- 
poration, the dye is partly decomposed. According to the Société 
Anonyme des Matiéres Colurantes et Produits Chimique de St. Denis in 
Paris (Ger. Pat. 28,884, December, 1883), the excess of acid is com- 
pletely or partly converted into soluble sulphates such as potassium, 
sodium, ammonium, magnesium, or zinc sulphate. The colouring 
matter is then treated with a small quantity of water sufficient to 
form a paste therewith. D. B. 
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Coloration of the Hydrogen Flame. By S. Santint (Gazzetta, 
14, 142—146).—It is generally stated that hydrogen burns with a 
colourless flame ; but it is here shown that under certain conditions the 
flame is coloured, and that this effect does not result from impurities 
in the materials used for generating the gas. The phenomenon is the 
more marked if a tube is placed over the flame, as in the chemical 
harmonicon, when the various colours of the spectrum can be observed 
by varying the conditions of the experiment. In general the centre 
of the flame is green, while the external envelope is of a violet-blue 
colour; by reducing the pressure of gas, the blue colour becomes 
green, and then successively yellow, orange, and red. Thus, by 
decreasing the intensity of the combustion, whether by the less direct 
contact of the oxygen with the hydrogen in the centre of the flame, 
or by a diminution of the pressure, the refrangibility of the emitted 
light decreases. The author considers that the variations of the 
solar spectrum may arise from differences in the density, and conse- 
quently of the luminosity of the hydrogen contained within the solar 
photosphere. V. H. V. 


Influence of Temperature on Spectroscopic Observations 
and Measurements. By G. Kriss (Ber., 17,2732 —2739).—In the 
experiments described in this paper, the room in which the obser- 
vations were made was heated to various temperatures, at. which it 
was kept constant for some hours, the observations being taken when 
it was ascertained that the temperature of the spectroscope was the 
same as that of the surrounding air. Comparative experiments are 
described with a 60° glass prism, a 60° quartz prism, and a Ruther- 
ford grating, and these show that very appreciable errors may be 
introduced by a difference in temperature of 25° :— 


a 
2. 


60° glass prism ......| + 7°50 
60 quartz prism...... _ 
Rutherford grating...| + 8°28 


The figures represent the amount of deviation in units of the scales 
employed, the sign + indicating that the deviation is towards the 
violet, the sign — that it is in the opposite direction; the mean error 
of observation is about 0°31 unit, whilst the deviation for 1° is 
0366 unit. The following table shows a comparison in wave-lengths, 
T being the scale-number :— 
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d (at 5°). d, (at 30°). 


656 ‘8 658 “9 
589 °7 592-0 
527 °4 529-0 
517 °7 519 °2 
486 *5 488 °0 


A. K. M. 


Specific Refraction in Reference to the Double Bond. By 
R. Nasint (Gazzetta, 14, 150—156).—The author, in association with 
Bernheimer, has shown, principally from experiments on the naph- 
thalene-derivatives and cinnamic acid, that Bribl’s hypothesis that 
each pair of carbon-atoms, combined together as in the olefines (the 
so-called double bond) increases the molecular refraction (Gazzetta, 
13, 137) is incorrect. Recent experiments by Kanonnikoff on the 
same class of derivatives tend, however, to confirm this hypothesis. 
The cause of this discrepancy is examined in the present memoir. 
The difference in the results arises from the fact that Kanonnikoff 
used solutions of those substances, whereas Nasini’s and Bernheimer’s 
experiments were conducted with the solids or liquids themselves, a 
process more likely to give trustworthy results. 

On a comparison of the results obtained with cinnamic acid, naph- 
thalene, bromonaphthalene, and a-naphthol, the difference of the value 
for A is in one case more than 2 units, or practically equal to the sup- 
posed difference produced for each pair of double-linked carbon-atoms. 
Kanonnikoff’s experiments, however, show that the difference of 
2 units is not constant, but in certain naphthalene-derivatives a 
difference of 3°6 units is noticed, a result which is explained away by 
the great dispersive power of these substances (see Gladstone, Trans., 
1884, 254—259). In the case of naphthalene tetrachloride, whose 
dispersive power is certainly not greater than that of many benzene- 
derivatives, the increase of specific refraction A is 8°66 instead of 
6 units as required by Briihl’s hypothesis. The only argument which 
might tend to explain these abnormal variations is the want of exact- 
ness in the constant A, but even this would militate against rather 
than support Kanonnikoff's views; for the values for A and of 


P 4 increase with the number of constants used for their calcu- 


tion, as for example :— 
A-1 A-1 
A (twocon- A (three — ae ar -— 
stants). constants). constants). constants). 
Dimethylnaphthalene 1°5637 157476 87°02 88°73 
Methyl-a-naphthol.. 1°5721 158953 82°44 84°29 


In conclusion, Kanonnikoff’s views regarding the constitution of 
furfuraldehyde and pyromucic acid, based on the determinations of 
their molecular refraction, are criticised, for the formule assigned to 
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O 
OH.C=C.COH 


“SN , ; 
them, HC—C.COOH and Do , respectively point to a 


| HC=CH 
HC=CH 
wide difference of constitution, although, in its reactions, furfuraldehyde 


comports itself as the aldehyde corresponding with pyromucic acid. 
V. H. V. 


Refractive Power of the Hydrocarbon C,.H». By A. Avsirzky 
(J. pr. Chem. [2], 30, 213—214).—This hydrocarbon was prepared 
from allyl dimethyl carbinol by Nikolsky and Saytzeff’s method 
(Abstr., 1879, 214). The sp. gr. and refractive indices were deter- 
mined with a portion boiling at 195—199°. The specific refraction 
shows that in this hydrocarbon three of the carbon atoms are united 
by double linkage. 

The following are the results of the determinations :—Sp. gr. at 
0° = 08512, at 9°8° = 0°8449, at 21°4° = 0°8349, at 18°4° (cale.) = 
0'8381 (water at 0° = 1). 

Refractive indices for hydrogen lines a, 8, y, and for sodium line D 
at 184° are :— 


mp. nB. Ry. , B. 


1°47683 1°48537 1°49369 0 °69829 


Difference. 


5 22 


P. P. B. 


Dispersion of Sodium Chromate. By G. Wrrovusorr (Jahrb. f. 
Min., 1885, 1, Ref., 25).—This salt, sodium chromate with 4H,O, 
described by the author in 1880, is remarkable for its strongly inclined 
dispersion of the bisectrices and strong dispersion of the axes. The 
acute positive bisectrix forms with d,in the obtuse angle @, an angle of 
10° 21’ for red light, and 7° 49’ for green light. The angle of the 
axes is 16° 10’ for red, and 32° 22’ for green (in air). Well prepared 
specimens in Canada balsam last for a considerable time. 

B. H. B. 

Electric Conductivity of Amalgams. By C. L. Weser (Ann. 
Phys. Chem. [2], 23, 447—476).—The experiments of Matthiessen 
and Vogt on the influence of a foreign metal on the conductivity of 
mercury, led to no satisfactory results, owing to the difficulty ex- 
perienced in the production of a homogeneous material. The experi- 
ment herein detailed, shows that the conductivity of amalgams of tin 
and mercury increases with increase of temperature, and vive versi ; 
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bat that these changes are regular when a small percentage of tin only 
is added. 

The thermoelectric positions of various amalgams of copper are 
also compared with that of pure mercury; the presence of the foreign 
metal in all cases diminishes the difference of potential. Those 
examined may be arranged in the following series (if 0°5 gram of the 
metal be added to 100 grams of mercury): tin, silver, lead, zine, 
cadmium, and bismuth. The specific resistance of the combination 
decreases with increase in the amount of metal added. A comparison 
of the galvanic resistance and thermoelectric difference of potential 
shows that in all cases, with the exception of cadmium, increase of 
the former is correlated with increase of the latter. 

In conclusion, the author remarks on the advantage of mercury 
as the metal for comparison in thermoelectric series, as reproducible 
in a homogeneous state, and as the only metal which shows no differ- 
ence of potential when one portion is warmed and the other cooled. 

V. H. V. 

Electric Conductivity of Solution of Carbonic Anhydride. 
By E. Preirer (Ann. Phys. Chem. [2], 23, 625—650).—The ex. 
periments of Hittorf on the migration of the ions during electrolysis 
point to the importance of electric functions in deciding the chemical 
constitution of solutions of gases in water. Kohlrausch has also 
proved by experiments on the electric conductivity of solutions of 
ammonia, that these do not contain the hypothetical combination— 
ammonium hydrate. In this paper, an account is given of experi- 
ments on solutions of carbonic anhydride under increased pressures 
varying from 1 to 25 atmospheres. The following are the principal 
results :— 

(i.) A solution of carbonic anhydride in water forms one of the 
worst conductors known: the conductivity under normal conditions 
being about one-twentieth of that of spring-water. 

(ii.) Although it is commonly assumed that a solution of carbonic 
anhydride in water contains the hypothetical carbonic acid, H,COs, in 
that it possesses an acid reaction, yet according to Kohlrausch’s ex- 
periments the conductivity of such a combination should be equal to 
202,000 = 10” C.G.S. units, or more than a thousand times greater 
than the highest value found. 

(iii.) Change of pressure produces no alteration in the conductivity, 
which would appear to show that the carbonic anhydride is liquefied 
in the process of solution. 

(iv.) Carbonic anhydride is soluble in water at temperatures above 
its critical point; if then the solution were a mixture of water and 
liquid carbonic anhydride, it is probable that irregularities in its con- 
ductivity would be observed at the critical point, but this is not the 
case. 

(v.) The curve of the conductivity as a function of the tempera- 
ture is analogous to the curves described by Kohlrausch for oxalic, 
tartaric, and acetic acids, in that it ascends rapidly for increase of 
dilution. This would seem to point to an analogy of constitution of 


a solution of carbonic anhydride in water with these acids. 
V. H. V. 
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Influence of Magnetisation on the Resistance of Magnetic 
Liquids. By F. Nessen (Ann. Phys. Chem. [2], 23, 482—493).— 
Former experiments on the influence of magnetisation on the conduc- 
tivity of magnetic liquids have led to negative results. In this paper, 
an account is given of an investigation on the effect produced by the 
magnetisation of ferrous sulphate as regards its electric conductivity. 
It would appear, so far as the experiments would permit of a conclu- 
sion, that if the lines of the magnetic field are normal to the direc- 
tion of the electric current, no effect is produced, but if the two are 
parallel to one another, the electric conductivity is increased and 
eventually the electromotive force of the polarisation of the liquid 
appears to be diminished. V. H. V. 


Diathermancy of Aisculin. By K. Wesenponck (Ann. Phys. Chem. 
[2], 23, 548—553)W—Lommel has concluded from his researches that 
fluorescent substances are divisible into two classes; the members of 
the one display marked absorption-bands in the visible part of the 
spectrum, but do not follow Stokes’ law, while those of the other, 
although in accordance with that law, do not show these absorption 
phenomena in such a marked degree. The author has examined 
whether in substances of the second class, of which esculin was 
selected, absorption-bands cannot be detected in the ultra-red portion 
of the spectrum, but the results obtained were negative. 

V. H. V. 


Tension of Aqueous Vapour of Hydrated Salts. By W. 
Miitter-Erzpacu (Ann. Phys. Chem. [2], 23, 607—625).—The experi- 
ments of Naumann and Kraus on the tension of water-vapour evolved 
in a Torricellian vacuum from hydrated salts, led to unsatisfactory 
results, owing to the reabsorption of the emitted water by the par- 
tially dehydrated salt, when the tension of the former had reached a 
certain point. The observations are also complicated by the con- 
comitant alterations of the tension of the vapour of mercury. The 
method described in this paper is based on a comparison of the loss 
experienced, by two suitably constructed tubes of the same dimen- 
sions, the one containing the salt to be examined, the other distilled 
water, both enclosed over sulphuric acid. In the experiments herein 
described it is shown that there is practically a constant ratio between 
the diminutions in weight experienced by the tube for each definite 
combination of the salts with their water of crystallisation. Thus a 
convenient method is presented for determining the nature and degree 
of combination of the molecules of water with the molecules of salt. 
The following results were obtained :—There are three definite com- 
pounds of disodium hydrogen phosphate, with 2, 7, and 12 mols. H,O 
respectively ; two compounds of sodium carbonate with 1 and 10 mols. 
H,0 ; two compounds of sodium borate with 5 and 10 mols. H,O. The 
10 mols. H,O of crystalline sodium sulphate seem to be combined 
in an equal degree. The last molecules of water of crystallisation of 
sodium phosphate and carbonate are removed by a safficiently long 
exposure over sulphuric acid (comp. Abstr., 1884, 952). V. H. V. 
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Condensation of Carbonic Anhydride on Glass. By H. 
Kayser (Ann. Phys. Chem. [2], 23, 416—426).—Bunsen’s researches 
on the condensation of carbonic anhydride on glass are in direct 
opposition to former observations (comp. Abstr., 1884, 146), in that 
he found that the phenomenon was incomplete after three years, that 
alteration of pressure was without effect, and that the condensation 
increased with rise of temperature. The author has repeated these 
experiments with the following results :—(i.) The condensation is 
completed a short time after the introduction of the gas, provided that 
the glass surface is perfectly free from other gases; other less con- 
densible gases are ousted by the carbonic anhydride. (ii.) The quan- 
tity of gas condensed increases with rise of pressure and decreases 
with diminution of, pressure; it increases with diminution of, but 
decreases with rise of temperature. These results are in accordance 
with former observations with other gases. The author remarks on 
the inadvisability of applying the name “diffusion ” to this phenome- 
non of the condensation, or “absorption” of gas on glass: for the 
former term is applied to the most various phenomena. The name 
‘* penetration” is proposed as more applicable and suggestive. 
V. H. V. 

Combustion of Hydrocarbons and their Oxides and Chlo- 
rides with Mixtures of Chlorine and Oxygen. By G. Scuiecet 
(Annalen, 226, 133—174).—It has been shown by Boétsch (Abstr., 
1882, 456), that in the explosion of a mixture of hydrogen, oxygen, 
and chlorine, water is formed only when the chlorine is present in 
amount insufficient to unite with the whole of the hydrogen; this 
result is important, inasmuch as it does not agree with the generally 
accepted rule that when several substances react simultaneously on 
one another those reactions always occur in which the greatest amount 
of heat is developed. The author has extended these researches to the 
products of the explosion of mixtures of chlorine and oxygen with 
gaseous organic compounds. Experiments were made with excess 
both of chlorine and oxygen, with an excess of oxygen and an amount 
of chlorine insufficient to unite with all the hydrogen present, and 
finally with an excess of chlorine, but with an amount of oxygen 
insufficient to convert the whole of the carbon into carbonic anhy- 
dride. The organic substances employed were methane, ethane, pro- 
pane, butane, methyl ether, methyl chloride, ethyl chloride, acetylene, 
and carbonic oxide. No results could be obtained with ethylene, 
as it unites with chlorine in the dark, and so prevents the formation 
of an uniform mixture for explosion. The following are the conclu- 
sions drawn from these experiments:—(1l.) If a hydrocarbon be 
mixed with excess of chlorine and excess of oxygen and the mixture 
exploded by the spark, the whole of the carbon is converted into 
carbonic anhydride and all the hydrogen into hydrochloric acid. 
Hydrogen does not unite with oxygen nor carbon with chlorine. 
(2.) If excess of oxygen be employed together with an amount of 
chlorine insufficient to combine with all the hydrogen present, then 
the remainder of the hydrogen unites with oxygen. (3.) If with 
excess of chlorine the amount of oxygen is insufficient to convert all 
the carbon into carbonic anhydride, there is then also formed carbonic 
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oxide, the proportion of this latter increasing with the deficiency 
of oxygen. (4.) If neither chlorine nor oxygen is present in suffi- 
cient quantity for complete combustion, carbon is separated. (5.) The 
organic chlorides and oxides experimented with behaved in like 
manner to the hydrocarbons. A. J. G. 


Determination of Specific Gravity of Carbonic Acid Solu- 
tion. By A. Buiimcxe (Ann. Phys. Chem. [2], 23, 404—415).— 
Observations on the change of volume in a liquid produced by the 
absorption of gases have for the most part been made under normal 
atmospheric conditions. In this paper a method is described, on the 
hydrostatic principle, by means of which the sp. gr. of solutions 
of carbonic acid under increased pressure can be determined. A 
series of these determinations are given, made under pressures 
varying from 2 to 37 atmospheres ; in all cases it appeared that the 
absorption of the gas was the more marked the greater the initial 
pressure. The results point to the following empirical formula for 
1 + 001965 
1 + 7001568 
0001965 is the weight in grams of 1 c.c. of carbonic anhydride, 
and 0001568 is the constant deduced from the experiments. Hence 
the addition in volume by the absorption of carbonic anhydride is 
directly proportional to the gas absorbed, if the compressibility of the 
liquid by increase of pressure is neglected. Although the results show 
a remarkable diminution in volume experienced by the carbonic 
anhydride in its absorption by water, yet no conclusive proof is 
offered of the liquefaction of the gas in the course of solution, 
especially as Andrews’ experiments show that the critical point of a 
gas is lowered by its admixture with another gas or vapour of a 
volatile liquid. V. H. V. 


Crystallisation. By C. Marienac (Ber., 17, 2831—2832), and by 
O. Leumann (Ber., 17, 2885—2886). —Replies to Briigelmann (this 
vol., p. 114). 


Lecture Experiments. By A. Vatentini (Gazzetta, 14, 214— 
218).—In this paper various forms of apparatus are described for the 
combustion of substances in oxygen, and chlorine; the preparation of 
ozone by Schénbein’s method; the preparation of chlorine; the com- 
bustion of ammonia in oxygen, and chlorine; and the oxidation of 
ammonia. Drawings of the various pieces of apparatus are given. 


H. V. 


the sp. gr. of solutions of carbonic acid: S = » in which 


Inorganic Chemistry. 


Action of the Induction Spark on Phosphorus Trifluoride. 
By H. Motssan (Compt. rend., 99, 970—972).—When carefully dried 
phosphorus trifluoride is subjected to the action of induction sparks, 
the volume of the gas diminishes, and phosphorus is deposited -on the 
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sides of the eudiometer. The glass is not attacked, and the gas con- 
tains no trace of silicon fluoride. When brought in contact with 
water, about 6—7 per cent. of the gas is dissolved, yielding a solution 
which contains phosphoric acid, whilst the residual gas has all the 
properties of phosphorus trifluoride. It would seem, therefore, that 
the induction spark partially decomposes phosphorus trifluoride into 
phosphorus and fluorine, but that the latter at once unites with unde- 
composed trifluoride, forming phosphorus pentafluoride. If the passage 
of the spark is continued for several hours, the deposit of phosphorus 
increases, and the volume of the residual gas continues to diminish ; 
after some time, however, a condition of equilibrium is attained and 
decomposition ceases. 

If the phosphorus trifluoride is not completely dried, but is simply 
bubbled through strong sulphuric acid and then subjected to the 
action of the spark, phosphorus is liberated and the volume of the gas 
diminishes, whilst the eudiometer is corroded, and after an hour the 
residual gas contains as much as 20 per cent. of silicon fluoride. The 
small quantity of water in the gas is decomposed by the spark, and 
the hydrogen unites with some of the fluorine of the trifluoride, 
forming hydrofluoric acid, which acts on the glass and thus pro- 
duces silicon fluoride and water. This water is decomposed in the 
same manner, and the same series of reactions again takes place, a 
small quantity of water being thus sufficient to convert a relatively 
large quantity of phosphorus trifluoride into silicon fluoride. This 
conversion is, however, never complete, a condition of equilibrium 
being established after some time. The mixture of gases resulting 
from the action of the spark on moist phosphorus trifluoride gives a 
deep blue coloration when brought in contact with potassium iodide 
and starch. No similar coloration is given by the products of the 
action of the spark on the dry gas. C. H. B. 


Density of Sulphuric Acid. By G. Luyce (Ber., 17, 2711— 
2715).—A reply to Mendeléeff. 


Pyrosulphates. By H. Scuutze (Ber., 17, 2705—2709).—By 
heating normal sulphates with sulphuric anhydride in sealed tubes, 
Weber obtained octosulphates (this vol., p. 121); these are con- 
verted by heat into pyrosulphates. The author finds that many 
sulphates combine with sulphuric anhydride without the application 
of heat, and that when the excess of anhydride is distilled off at 
100—120°, pyrosulphates remain more or less pure. Potassium, 
ammonium, silver, and thallium pyrosulphates may thus be obtained 
pure, and also those of the alkaline earths and of magnesium, 
but the product from sodium sulphate contains only 85 per cent. 
pyrosulphate. The sulphates of lead, zinc, cobalt, nickel, and 
manganese also absorb sulphuric anhydride to a greater or less 
extent. 

Attempts to prepare barium and magnesium pyrosulphates by 
heating their hydrogen sulphates yielded negative results. Hydrogen 
ammonium sulphate heated at 250—3800° gave a product containing 
74°44 per cent. SO; (calculated for pyrosulphate, 75°47). Better 
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results are obtained by heating sulphates with chlorosulphonic acid 
(see Schiff, Annalen, 126, 168); the author has prepared sodium, 
ammonium, and barium pyrosulphates in this way. A. K. M. 


Comparative Oxidation of Solutions of Sulphurous Acid 
and of Sodium Sulphite. By C. L. Rensx (Chem. News, 50, 219), 
—In these experiments, solutions of sodium sulphite and of sul- 
phurous acid of various strengths were exposed to daylight and air 
in green glass bottles, the neck of each being closed by a cork through 
which a short open tube 2 mm. wide passed, and was bent outside to 
exclude dust. The solutions of sodium sulphite were of strength 
equivalent to 21°10, 3°77, and 0°765 parts of sulphurous anhydride to 
1000 of water respectively, whilst the solutions of sulphurous acid con- 
tained 6°00 and 1-063 parts of sulphurous anhydride in 1000 parts of 
water. During the experiments, the temperature varied frequently 
between 50° and 90°. It was found that the weaker solutions oxidise 
more rapidly than the more concentrated; that with weak solutions 
the sulphite is oxidised more rapidly than the sulphurous acid; that 
with stronger solutions the smaller rate of oxidation of the sul- 
phurous acid was more than compensated by loss due to the diffusion 
of sulphurous anhydride into the air. D. A. L. 


Atomic Weight of Cerium. By H. Rostnson (Proc. Roy. Soc., 
37, 150—156, and Chem. News, 50, 251—253).—The author has made 
seven very careful determinations of the chlorine in a very pure pre- 
paration of cerium chloride; the mean of the results obtained gives 
139°9035 as the atomic weight of cerium, the atomic weight of 
hydrogen being taken as unity and Stas’s ratios employed; if oxygen 
is taken at 16, the above number becomes 140°2593. Much care and 
labour was bestowed on the preparation of the cerium chloride, which 
was made from pure cerium oxalate by passing pure hydrochloric 
acid over it, first at a temperature of about 123°, subsequently at a 
red heat. The purification of the oxalate was only effected by many 
laborious operations. A full description of these operations and of 
the method of determining the chlorine is given in the paper. 

_ A. Lo. 

Action of Lead Hydroxide and Silver Oxide on Aqueous 
Solutions of Sodium Pentasulphide and Sodium Thiosul- 
phate. By A. GeurHEeR (Annalen, 226, 232—240).— When an 
aqueous solution of sodium pentasulphide is vigorously agitated with 
lead hydroxide at the ordinary temperature, lead sulphide and sodium 
hydroxide are formed and sulphur liberated, according to the equa- 
tion: 3Na,S, + Pb;O,H; + 2H,O = 6NaOH + 12S + 3PbS; a trace 
of thiosulphate is also formed. Silver oxide, under like conditions, 
behaves similarly to lead hydroxide, but some quantity of sulphate is 
also formed, owing to the powerful oxidising action exerted by the 
silver oxide on sulphur. Sodium dithionate in aqueous solution, when 
agitated in the cold with silver oxide, is first decomposed according to 
the equation 28,0,Na, + Ag.O + H.O = S8,0;Na:,8,0,;Ag, + 2NaOH, 
only a trace of sulphuric acid being formed; after a time, the alka- 
linity of the liquid diminishes, owing to a further reaction, in which 
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silver sulphide and sodium sulphate are formed. The author points 
out that these results confirm the opinion expressed by Bottger 
(Abstr., 1884, 342), that the pentasulphides and thiosulphates cannot 
be correctly regarded as sulphates in which oxygen has been replaced 
by sulphur. A. J. G. 


Action of Hydrogen Phosphide on Bismuth Trichloride. 
By A. Cavazzt (Gazzetta, 14, 219—220).—If a current of hydrogen 
phosphide is passed into a solution of bismuth trichloride in hydro. 
chloric acid, and water added from time to time, a black precipitate is 
produced containing chlorine, phosphorus, and bismuth. In an 
experiment cited, the quantity of hydrogen phosphide absorbed, cor- 
responded with the production of a bismuth phosphide containing 
one atom of each element. The author considers it probable that a 
hydrochloride of this compound is first formed, but that this on 
desiccation loses hydrogen without at the same time losing chlorine. 
On frequent boiling with water, it yields metallic bismuth, and is 
converted into the sulphate and nitrate of the metal by treatment 
with sulphuric and nitric acids. When heated, it ignites at a compara- 
tively low temperature, leaving a residue of bismuth. V. H. V. 


Action of Tellurous and Telluric Acids on Paratungstates. 
By D. Kuen (Bull. Soc. Chim., 42, 169—170).—Tellurous acid, 
H,TeO;, dissolves readily in solutions of sodium, ammonium, or potas- 
sium paratungstate, yielding in the first case micaceous crystals and a 
dense mother-liquor. This mother-liquor gives no precipitate with 
hydrochloric acid in the cold, and is only decomposed after several 
successive evaporations to dryness with this acid. The mother-liquor 
contains tellurous acid, which is only precipitated by sulphurous acid 
or hydrogen sodium sulphite in the cold, after addition of hydro- 
chloric acid. 

The action of tellurous acid on ammonium or potassium para- 
tungstate yields no crystalline products, but only a pulverulent 
deposit, which contains tungstic and tellurous acids, and behaves like 
a tungstotellurite. 

When telluric acid, H,TeOQ,, acts on potassium paratungstate, a 
crystalline compound is formed which contains tungstic and telluric 
acids and potassium. 

It is evident that the behaviour of the acids of tellurium towards 
the alkaline tungstates is very different from that of the acids of 
sulphur. C. H. B. 


Mineralogical Chemistry. 


Determination of the Coefficient of Cubic Dilatation of 
Minerals. By J. Tuourer (Jahrb. f. Min., 1885, 1, Ref., 16—17).— 
Thoulet has already employed with advantage the high sp. gr. (3'2) 
of a concentrated aqueous solution of potassium mercury iodide. 
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From this, solutions may easily be prepared with sp. gr. 3°2 to 1:0. 
In the meantime, V. Goldschmidt has estimated the cubic dilatation 
of mercury iodide solution at various degrees of concentration, and 
the table he has drawn up is employed by Thoulet for a method of 
determining the coefficient of cubic dilatation of isotropic minerals in 
small fragments. 

A funnel-shaped vessel is closed below by a cork, and in this is 
placed a thin test-tube, about 110 mm. high and 35 mm. in diameter. 
The vessel is placed on a sand-bath and heated by a gas burner. The 
test-tube serves for the reception of the small fragments of mineral 
and a solution of mercury iodide of rather lower density than that of 
the mineral at the maximum temperature employed. The surrounding 
space, enclosed by the walls of the funnel, serves as a water-bath. 
The vessel is slowly cooled, and the temperature ¢! observed, at which 
the mineral fragment, placed at the bottom, begins to float. The 
density of the mineral D! at the temperature ¢! may then be deter- 
mined from the density of the solution D at the temperature of the 
laboratory ¢ and from Goldschmidt’s table. In a similar way, the 
density d is taken at the minimum temperature ¢. The solutions of 
mercury iodide employed at the temperature ¢ and ?¢! will vary but 
very slightly, so that to both solutions the same coefficient of dilata- 


tion 2 may be assigned. Then— 


eo 1 
D~ I+a@-s 
D! _ D 


dad” dil + at—?): 
The coefficient of dilatation of the mineral is then 


(1 — 2) D 


As a rule, the coefficient of dilatation is given for 0°, so that the 


1 
formula for -- would be 


D! _ 1+ at 
DD” 1 +atl 


For all practical purposes, the approximate formula given above 
will be enough. B. H. B. 


Silver Amalgam from Oberlahnstein. By v. Decuen (Jahrb. 
f. Min., 1885, 1, Ref., 16).—The amalgam occurs as a moss-like mass 
in nests in the quartz of the Friedrichsegen vein. Three assays gave: 
42°47, 42°80, and 449 per cent. of mercury. In addition to silver, 
0:06 per cent. of copper was found. This composition corresponds 
with the formula Ag;,Hgs. Sp. gr. 12°703. Very ductile, and acquires, 
under the hammer, a metallic lustre. On heating, a porous mass of 
silver remains in the form of the original mineral. B. -H. B. 
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Crystallised Copper from Schneeberg. By H. v. Fovtion 
(Jahrb. f. Min., 1885, 1, Ref., 23).—Numerous small crystals of 
native copper occur planted on quartz at Schneeberg in Saxony. 
They are crystallised only in octahedra. Simple crystals are rare, 
twin crystals are more frequent, and groups of four most frequent. 
The forms usually unite by a face of the octahedron. B. H. B. 


Siegburgite. By H. Kuincer and R. Pitscnxr (Ber., 17, 2742— 
2746).—The physical properties of this fossil resin have been de- 
scribed by v. Lasaulx (this Journal, 1875, 615). The amount of sand 
found by the authors is much higher than is stated by v. Lasaulx ; the 
powdered resin dried over sulphuric acid yielded 72°07—72'42 per 
cent. ash. When siegburgite is slowly distilled, a light yellow mobile 
liquid first comes over, then a thick dark-coloured distillate, the mass 
in the flask first melting and then becoming solid, whilst finally a 
grey-black sandy residue remains. The distillate contains cinnamic 
acid and cinnamene, which may be separated by agitation with soda 
solution ; the lower fractions were also found to contain toluene and 
a little benzene, whilst the fractions 120—140° and 150—360~, have 
not yet been examined. 

On treating siegburgite with aqueous soda, very little cinnamic acid 
is extracted ; alcohol, ether, and benzene take up a small quantity of 
a resinous and amorphous substance; chloroform extracts a resin 
whilst the concretions swell up, the sand settles to the bottom covered 
with a gelatinous mass, which probably is principally metacinnamene, 
us when dried and distilled, it yields a considerable quantity of cinna- 
mene together with cinnamic acid. It appears from these results that 
siegburgite is a fossil storax. A. K. M. 


Hatchettine from Seraing. By G. Dewatque (Jahrb. f. Min., 
1885, 1, Ref., 21).—The melting point of this mineral is not fixed; at 
about 54—58° it begins to melt, but does not become perfectly fluid 
until a temperature of 62—64° is reached. Its behaviour on cooling 
is quite similar. Crystallisation begins at 59°, and at 56°5—57° the 
whole mass becomes solid. Hatchettine is, therefore, probably not a 
simple substance but a mixture. B. H. 


Mineralogical Notes on the Environs of Pontgibaud. By 
F. Gonnarp (Jahrb. f. Min., 1885, 1, Ref., 26).—The author gives a 
list of the numerous minerals occurring near Pontgibaud. In addition 
to the usual lead ores (galena, cerussite, anglesite, pyromorphite, 
mimetesite), the following are worthy of note :—Fluorspar in large 
crystals from Pontgibaud and Martinéche. Small crystals of bourno- 
nite, from the Roure Mine, with the forms OP, Pc, coP&, $P, Peco, 
coPc; larger crystals occur at Barbecot. Tetrahedrite from Pranal 


202 O 


in large crystals,in which the usual forms —, 3 predominate; the 
composition is as follows :— 


8. Sb. Cu. Fe. Zn. Ag. Total. Sp. gr. 
2435 2230 23:56 653 234 1903 9811 5°04 
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Zinkenite (argentiferous) from Peschadoire, in which the percentages 
of antimony and lead (45 and 28 respectively) do not agree with the 
usual analyses. The chlorophyllite occurring near the town of Pont- 
gibaud is described somewhat in detail. B. H. B. 


Pseudomorphs. By E. Dé. (Jahrb. f. Min., 1885, 1, Ref., 18— 
21).—The author describes a new pseudomorph, and several rare 
pseudomorphs from new localities. The pseudomorphs described are — 
the following :—1. Marcasite after blende from the talc-like nacrite of 
Schénfeld near Schlaggenwald. 2. Iron pyrites after marcasite from 
Kapnik. 3. Blende after galena and barytes in the quartz-andesite 
of Nagyag. 4. Quartz and red hematite after garnet from Carinthia, 


5. Tale after quartz and dolomite from Oker in the Harz. 
B. H. B. 


Stibnite from Japan. By J. A. Krenner (Jahrb. f. Min., 1885, 
1, Ref., 6—10).—The complexity of form observed among Japanese 
stibnite crystals is very remarkable. Of the 45 planes known pre- 


. vious to the publication of Dana’s memoir (Abstr., 1884, 22), 30 have 


been observed on these Japanese stibnites, and, in addition to these, 
40 new planes were determined by Dana. Krenner has now intro- 
duced 10 new symbols, 7 of which are identical with those found by 


Dana. The three new planes are the following: +;P, 3;P, =P. 
B. H. B. 


A Crystal of Stibnite from Japan. By A. Brun (Jahrb. f. 
Min., 1885, 1, Ref., 10—11).—The author has measured a crystal 
from the island of Shikoku. The following forms were observed :— 
coPcd, coP4, P, Pi, ¢P, P, $P4. a:b: c= 099839 : 1: 1:01127. 

B. H. B. 

Japanese Minerals. By Wapa (Jahrb. f. Min., 1885, 1, Ref., 11— 

13).—Iron pyrites occurs as cubes at Kiura, in the island of Kin- 


Shiu, as O. = : at Kiso in the province of Shinano, and as 


O.coOco at Utesan in the province of Idsumo. Copper pyrites occurs 
as tetrahedra from the veins in the diabase or diabase-tufts of Ani, 
province of Ugo, accompanied by galena, blende, quartz, and the 
usual, vein minerals. Stibnite occurs in crystalline schists, in veins 
0°63 metre wide and filled with compact ore, in cavities in which are 
found the crystals described by Dana and Krenner. The locality 
given by Dana (Abstr., 1884, 22) is incorrect. It should be the 
stibnite mine of Ichinokawa, near Saijo, province Jyo, in the island of 
Shikoku. The author next describes a long and thick crystal of 
apatite from the granite of the Kympusan Mountain, in the province 
of Kai. It is weathered on the surface, and has a sp. gr. of 3°19. 
Splendid specimens of topaz occur in the pegmatite veins in the 
granite of Otani-yama, near the town of Kioto. The crystals are 
colourless, yellow, and greenish, and are of great size. One of average 
dimensions is 77 mm. long in the direction of the axis c, and 75 mm. 
and 120 mm. in the direction of a and b. The following forms were 
observed :—coP, coP2, coPco, OP, P, 4P, 4P, 2Pco, Pco, Pcs, 
Px, 4P%. Similar crystals occur at Nakatsu-gama, province of 
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Mino. The author next describes tourmaline from four localities, 
three of which are in granite or gneiss, and the fourth specimen was 
brought to Tokio, with pale green beryl, from the second of the topaz 
deposits mentioned above. The first three are black, and the last is 
azure-blue. One locality of black tourmaline is the Kimpusan 
Mountain, where for centuries rock crystals have been worked. A 
second locality is the granite of the Kirishima-yama, province of 
Osumi, in the island of Kiu-Shiu. The third black tourmaline occurs 
with potassium-mica, and felspar, as a constituent of a pegmatite of 
the province of Hidachi. Garnet occurs in three localities ; at Kuro- 
yuwa, in the province of Etchiu, as reddish-brown crystals, co0,202, 
with decomposed felspar and quartz; at Wada-mura, province of 
Shinano, reddish-brown to black crystals, co0.202, occur; and in the 
mica schist of Yamao-muro, province of Hidachi, brown icositetra- 
hedrons, 202, with the characteristic striation are met with. Zeolites 
are found in the cavities of a diabase amygdaloid from Mase-mura, 
province of Echigo. Milk-white apophyllite, similar to the crystals 
of Punah, and colourless crystals (202) of analcime, on a radiated crust 
of natrolite, occur. From the first of the above-mentioned topaz 
localities, a number of potash felspars come, similar to those of 


Striegau. B. H. B. 


Marmalite from Himmelfahrt Mine, Freiburg. By J. D. 
Bruce (Chem. News, 50, 220).—The specimen had the usual appear- 
ance of marmalite, but contained an exceptionally large quantity of 


antimony. Analysis gave :— 
Insoluble 


Zn. Fe. Cu. Sb. Mn. 8. residue. 
50°82 1452 235 114 trace 3167 014 = 100°64 
D. A. L. 
Twin Crystals of Zircon. By Foore (Jahrb. f. Min., 1885, 1, 
Ref., 15—16).—At Eganville, Renfrew County, Canada, small but 
distinct twin-crystals of zircon occur. They are formed exactly like 
the well-known rutile and tinstone twin-crystals. The twinning plane 
is here, also, Poo. B. H. B. 


Products of the Alteration of Pitchblende. By H. v. Foutton 
(Jahrb. f. Min., 1885, 1, Ref., 21—23).—The author gives a detailed 
description of the crystallised pitchblende from Mitchell Co., North 
Carolina, and adds, for the sake of comparison, an account of the 
other occurrences of pitchblende and its alteration-products. The 
crystals examined consisted of cubes with subordinate octahedron. 
The crystals from Mitchell Co. are mostly pseudomorphs, frequently 
containing a core of pitchblende. The exterior is lemon-yellow, and 
consists of uranophane; beneath this is an orange-coloured layer of 
gummite. The gummite represents the first stage of the decom- 
position of pitchblende, uranophane the second. Both products are 
described by the author as independent minerals. The chemical 
composition of the unaltered pitchblende is :— 

U0. PbO. Fe,03. Total. 
95°49 3°83 1:09 100°41 
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Analyses of gummites and similar minerals are given in the 
annexed table:—1l and 2, orange-coloured exterior of crystals from 
Mitchell Co.; 3, gummite from Joachimsthal; 4 and 5, eliasite from 
Joachimsthal; 6, pittinite from Joachimsthal; 7, coracite from Lake 
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In discussing these analyses, the author concludes that in Kersten’s 
analyses of gummite (3) the lead oxide was overlooked, and that 
all these products of the alteration of pitchblende agree with gum- 
mite, and that the names eliasite, pittinite, and coracite should there- 
fore be dropped. From analyses 1 and 2 the formula RU;SiO,. 
+ 6H,0O is calculated. This mineral is of an orange colour, is not 
amorphous but crystalline, has a hardness of 3, and a sp. gr. of 4°7— 
4°84. 

Analyses of uranophane are also given. 8, 9, and 10 are lemon- 
yellow products of the alteration of pitchblende from Mitchell Co. ; 11, 
uranophane from Kupferberg, in Silesia ; 12, uranotile from Neustadtl, 


near Schneeberg. 


11. 


17 :08 
53°33 
6°10 
1°46 
5°07 
15°11 


1°85 


It is remarkable that, in this mineral, the lead oxide is absent. 
The author is of opinion that the name “ uranotile’’ must be 
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dropped. The formula is, according to Boricky, CaU;SisO;. + 9H,0; 
according to Rammelsberg, Ca,U,Si;0% + 15H,0; and according to 
Genth, CaU,Si,0,, + 6H,0. B. H. B. 


Listwaenite from the Poroschnaja Mountain, near Nischne- 
Tagilsk. By M. v. Mixiucno-Mactay (Jahrb. f Min., 1885, 1, Mem., 
69—73).—In Macpherson’s account of the rocks from the Spanish 
province of Galicia, a description is given of a crystalline schist, 
Jocally known as duelo, which appears to correspond with a rock from 
the Ural, described by G. Rose as listwaenite. In order to test how 
far the analogy extends, the author examined a number of specimens 
in the Heidelberg collection, from the Poroschnaja Mountain, near 
Nische-Tagilsk in the Ural. 

The examination of the specimens of listwaenite showed that the 
rock consists mainly of reddish-brown magnesium carbonate and 
greenish-white talc, with grains of chrome iron ore. The analysis of 
the carbonate gave the following results :— 


MgCO;,. FeCO;. CaCO . Total. 
73°47 19°94 7°47 100°88 


The carbonate, therefore, is a lime-breunnerite. The analysis of the 
tale gave the following results :— 


SiO,. FeO. MgO. H,0. Total. 
62°61 3°44 29°55 5°18 100°78 


The Poroschnaja rock, like Macpherson’s duelo, is free from quartz, 
but listwaenites from a number of localities in the Ural are described 
by Rose, as being rich in quartz. A comparison of the quartz-free 
listwaenite with the Galician duelo, shows that the two rocks are 
identical. For the Galician rock, therefore, the correct name would 
be quartz-free listwaenite. B. H. B, 


Accidental Formation of Cerussite Crystals on Roman Coins. 
By A. Lacroix (Jahrb. f. Min., 1885, 1, Ref., 27).—Cerussite was 
found on Roman copper coins from Algiers, containing 16-20 per cent. 
of lead and 3°97 per cent. of tin. The coins were cemented together 
by copper carbonate, and the geodes, formed between them, contained 
cerussite, small cubes of cuprite, with malachite and azurite. The 
author is of opinion that the cerussite was formed by the action of solu- 
tions which had taken up alkali carbonates from the masonry. 


B. H. B. 


Colemanite. By G. v. Rata (Jahrb. f. Min., 1885, 1, Mem., 77— 
78).—An analysis of colemanite (named after W. T. Coleman, of 
San Francisco, the founder of the borax industry in the Pacific States), 
gave the following results :— 


B,O3. CaO. H,0. Al,O3 and Fe,03. SiOz. 
48°12 28°43 22°20 0°60 0°65 


After subtracting the impurities, this gives :— 
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B.O3. CaO. H,0. Total. 
48°72 28°79 22°49 100°00 


This corresponds very closely with the priceite from Curry County, 
Oregon. 

The new crystals recently found in the neighbourhood of the Dry 
Lake are transparent aud extraordinarily rich in planes, forming one 
of the finest monoclinic combinations known. The following forms 
were observed: —P, P, —3P, —3R3, 2P, 2R2, Roo, 2Roo, 2Poo, ooP, 
coP2, coPow, coRco, OP. The sp. gr. is 2°417, and the hardness 5. 

B. H. B. 


Fluorapatites. By A. Dirre (Compt. rend., 99, 967—970).—The 
phosphoric acid in fluorapatites can be replaced by arsenic or vanadic 
acid, with formation of strictly analogous compounds. 

Fluorarsenates are obtained by the same methods as the fluorphos- 
phates, substituting a metallic arsenate or arsenic acid for the phos- 
phate or phosphoric acid. Ammonium arsenate may be used instead 
of arsenic acid, but in this case a platinum crucible cannot be employed, 
since it is attacked by the free arsenic which is liberated. A porcelain 
crucible, however, is ouly very slightly corroded by the fused fluoride. 
The reactions which take place are strictly analogous to those which 
occur in the formation of fluorphosphates, and the apatite obtained 
is quite free from chlorine. 

Calcium fluorarsenate, 3Ca,As,0,,CaF,, forms brilliant transparent 
hexagonal prisms, terminated by hexagonal pyramids, the faces of 
which are striated parallel with the base. The crystals dissolve 
readily in dilute acids, especially on beating, and they are decomposed 
by sulphuric acid with evolution of hydrofluoric acid. Barium, 
strontium, and magnesium fluorarsenates, prepared in like manner, are 
very similar to the corresponding phosphorus compounds. 

Fluorvanadates can be obtained by the same methods, but the yield 
is not so satisfactory. Better results are obtained by using an excess 
of calcium fluoride, but part of the vanadic acid is always converted 
into a soluble compound, which yields a yellow solution when the 
fused mass is treated with water. Moreover, any apatite which may 
be formed is decomposed by the fused salts, unless the fluoride is in 
excess.: A very small quantity of undecomposed fluoride is sufficient 
to ensure the stability of calcium fluorvanadate. In the case of stron- 
tium, however, and still more in the cases of barium and magnesium, 
this does not hold good. If only a small proportion of fluoride is 
used, no fluorvanadate is obtained, whilst if the fluoride is in large 
excess, the vanadate is attacked and converted into a soluble compound. 

Calcium fluorvanadate, 3Ca;V,0,,CaF,, forms thin white hexagonal 
needles, with hexagonal terminations. It can also be obtained by 
fusing 1 molecular proportion of vanadic acid with 3 of calcium oxide, 
aad then fusing the calcium vanadate thus formed with a large excess 
= potassium chloride and a small quantity of fluorspar, for 15—20 
1ours. 

Strontium fluorvanadate is obtained by the first methods in very 
small quantity, and intimately mixed with strontium vanadate. No 
barium or magnesium fluorvanadate could be obtained. OC. H. B. 

VOL. XLVIII. r 
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Artificial Gypsum Crystals. By A. Lacroix (J. Pharm. [5], 9, 
111—113).—Small monoclinic prisms of gypsum, about 2 mm. long, 
were formed in a Briiner’s lead pan, which had been out of use for 
about four months. When last used, a little water had been placed in 
the pan and thrown out again, so that a paste of undecomposed fluor. 
spar and some calcium sulphate remained. The pan had not been 
exposed to a temperature greater than 12°C. At the end of the four 
months, the little liquid left in the pan when last used had completely 
evaporated, and a beautiful incrustation of crystals had formed over 
the fluoride, and the sides of the pan. Their composition agreed 
closely with that required by CaSO, + 2H,0. 

The crystals bore a striking resemblance in form to those obtained 
from the salt deposits of Bex (Canton Vand), Switzerland. 

J. T. 


A New Hydrous Manganese Aluminium Sulphate from 
Sevier Co., Tennessee. By W. G. Brown (Amer. Chem. J., 6, 97 
—101).—This mireral and its locality are mentioned by Dana under 
kalinite. The mass analysed contained in cavities small silky needles, 
apparently monoclinic; H. = 1°5; sp. gr. = 1°78. Analysis shows 
that this mineral is not kalinite, but is related to apjohnite and 
more nearly to bosjemanite (Dana), and the author suggests that 
these two minerals may perhaps be identical. The analytical results 
obtained were — 


Al,O3. MnO. FeO. MgO. (CoNi)O. CuO. SO3. H,O. Insoluble. 
10°03 873 039 030 030 0°02 35°47 4478 006 = 100-08 
H. B. 
Occurrence of Linarite in Slag. By P. Dupazon (Min. Mazy., 5, 
33).—Well-formed crystals of linarite, 3 mm. long, were found in 
some of the cavities in slag from an old lead-smelting place, evidently 
of Roman origin, on the farm of Martingarth, in the parish of 
Troqueer, in Scotland. There were no other crystallised minerals 
in the cavities. B. H. B. 


Wulfenite from Beaujolais. By A. Lacrorx (Jahrb. f. Min., 
1885, 1, Ref., 27).—Wulfenite is found in numerous places near the 
abandoned mines of Beaujolais, especially abundantly at Monsols. 
It is generally accompanied by pyromorphite. The crystals are 
tabular, and the colour varies from orange-yellow to deep red. In 
the latter crystals, however, no trace of chromium could be found, to 
the presence of which Fournet ascribed this colouring. The author is 
of opinion that the colour is due to long exposure to the atmo- 
sphere. [Groth and Jost (Zeits. f. Kryst., 7, 592) have already shown 
that the presence of chromium is not the cause of the colour of wulfe- 
nite, and Ochsenius (ibid., 7, 593) found that red wulfenite crystals 
become lighter on exposure to air and light. | B. H. B. 


Amphibole from the Aranyer Mountain. By A. Franzenav 
(Jahrb. f. Min., 1885, 1, Ref., 17—18).—Up to the present time, 18 
planes have been observed in amphibole crystals; of these, 14 have 
been detected on the Aranyer crystals. In addition to these, the 
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author has added the following five new planes: coP2, —2Pa, 
—3Pa, —5P5, —3P. a:b: c= 054812: 1: 029455. B= 
74° 39°7'.. The crystals are of a green colour, and occur in a reddish 
trachyte. Twin crystals were not observed. B. H. B. 


An American Locality for Helvine. By H.C. Lewis (Jahrb. 
f. Min., 1885, 1, Ref., 15).—Helvine occurs in orthoclase in the mica 
mine near Amelia Court House, Virginia, in sulphur-yellow crystalline 
masses along with topazolite. H. = 6; sp. gr. = 4306; lustre, resi- 
nous; partially translucent; fusible. An analysis of the raw material 
(1) is given, together with the results without the mother-rock im- 
purities (I1). 

Si0.. BeO. MnO. Fe,0;.  <Al,0O;. CaO. K,0. 
I. 23°10 11°47 45°38 2°05 2°68 0°64 0:39 

II. 25°48 12°63 39°07 2°26 2°95 0°71 0°43 

Na,O. 8. Mn. Rock. Total. 
I. 0°92 4°50 — 9°22 100°35 
II. 1-01 4°96 8°66 _— 93°16 


The substance is decomposed by hydrochloric acid. The mineral 
has without doubt much in common with helvine, but the composi- 
tion is very different, for helvine contains about 32°5 per cent. of 
silica. The sp. gr., too, is different, that of helvine being but 3-2. 
Further investigation is therefore necessary, more especially as to the 
purity of the material. B. H. B. 


Hyalophane from Jakobsberg. By L. J. Icztstrém (Jahrb. f. 
Min.. 1885, 1, Ref., 26).—Hyalophane occurs at Jakobsberg, Werm- 
land, Sweden, in slaty beds in limestone containing hausmannite and 
manganese epidote. The principal mass is white, but in the middle 
occur reddish, and at the edges, bluish-green spathic masses. The 
latter gave on analysis the following results :— 


Si0,. Al,O3. BaO. MgO. MnO. _ Alkalis. Total. 
53°53 23°33 7°30 323 =trace 8 11°71 99°10 


The absence of rubidium and cesium was proved. This variety 
differs in composition from the red variety from Jakobsberg, and 
from the variety found in Binnenthal, in Wallis. B. H. B. 


Garnet (var. Spessartite) from Amelia Co., Virginia. By 
C. M. Brapsury (Chem. News, 50, 220).—The specimen is from the 
mica mines of Amelia Co.; it is of a pale pink to flesh colour, re- 
sembling rhodonite more than the usual form of garnet. Its hardness 
is 6°5, its sp. gr. 4°20. From the following results, it will be seen that 
the manganese is higher, whilst the iron and aluminium are lower 
than usual :— 


Si0,. AlOs. FeO. MnO. CaO. MgO. OH; 

36°34 1263 457 4420 149 047 trace = 99°70 
]). A. L. 
r 2 
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Kaslinite from Calhoun Co., Alabama. By G. H. Rowax 
(Chem. News, 50, 220).—The specimen is unusually pure, and comes 
from near Jacksonville. It is white with a creamy tinge, earthy with 
clayey odour, adheres to the tongue, and is slightly greasy to the 
touch. Its sp. gr. = 1688. The following are the results of its an- 
alysis. :— 


Si0,. Al,O3. CaO. H,0. MgO,Fe,03. 
45°77 39°45 0°79 13°96 trace = 99°97 
D. A. L. 


Infusorial Earth from Richmond, Virginia. By J. M. 
Cape. (Chem. News, 50, 219).—As previous analyses of this sub- 
stance have apparently been made on impure specimens, a specimen 
was procured composed almost exclusively of distinguishable infu- 
soria. It is white with a tinge of yellow, is slightly harsh to the 
touch, and has a sp. gr. of 2321. The results of analysis are ap- 
pended :— 


Nitrogenous 

matter 

SiO,. Al,O;. Fe,0;. CaO. MgO. K,0. Na,O. (N x 6). OH. Total. 
79°68 988 2:92 029 069 002 0°08 0°84 8:37 = $8'77 


The water and silica were made up in the following manner :— 


Silica dissolved by boiling 1 hour with 20 per cent. soda. 29°60 
2 hours ,, pa = 4°79 


” 


re undissolved - - - 41°29 


75°68 


Loss by drying over H,SO, 
Loss at 100° 


Description of a Crystal of Euclase. By M. Guyor (Min. 
Mag., 5, 107—108).—The crystal comes from the mining district Boa 
Vista, near Villa Ricca, Brazil, where alluvial strata containing 
diamonds occur with chlorite schist. The weight of the crystal is 
15°45 grams ; sp. gr. 3°087. It is 35 mm. long, sea-green like beryl, 
with vitreous lustre, nacreous on the cleavage planes. One termina- 
tion is perfectly developed, the other fractured. The prism coP gave 
the angle 144° 37’. The following planes were present :-—coPco, 
coPco, OP, coP, coP2, 3R3, 3P3, 2R2. The crystal is one of the 
finest crystals of euclase which has ever been discovered. 

B. H. B. 


Variety of Chloropal from Albemarle Co., Virginia. By 
L. N. Cuappet. (Chem. News, 50, 219—220).—The mineral is found 
in leaf-like pieces of various sizes in a ferruginous clay; the neigh- 
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bouring rock is largely composed of quartz, felspar, and epidote. 
When dug out, it is massive and soft; when dry it becomes harder 
and brittle with earthy fracture. It can be cut with a knife, giving 
a slightly lustrous surface, greasy to the touch. It does not 
adhere to the tongue, and is of a light yellowish-green colour. Its 
hardness is about 1; its sp. gr. = 2°06. When treated with hydro- 
chloric or sulphuric acid, it is decomposed with separation of silica. 
Its composition is— 


SiO, ALO; FeO; FeO. CaO. MgO. OH, Total. 
38°64 20°05 22°18 0°04 1:09 0°44 15°71 = 98:15 


which nearly corresponds to that of pinguite, a variety of chloropal, 
2A],0;,3Si0, + 43H.0. D. A. L. 


Orthite from Virginia. By G. A. Kénie (Jahrb. f. Min., 1885, 
1, Ref., 14).—In the mica mine near Amelia Court House, Virginia, 
two specimens of orthite were found. They were pitch-black and 
hard, but covered with a thin reddish-brown incrustation. Sp. gr. 
3°368. The mineral fuses with intumescence to a black slag, and is 
decomposed by concentrated hydrochloric acid and dilute sulphuric 
acid. The analyses gave— 


SiO2. Al,O3. Fe,O3. CeO,. La,0; + Di2Q3. FeO. CaO. 
32°90 17°80 1:20 8°00 14°20 10°04 11°32 
MnO. H,0. Total. 

1-00 3°20 99°66 


together with a trace of uranium, but neither yttrium nor beryllium. 


B. H. B. 
Variety of Saponite. By J. J. Dupre (Min. Mag., 5, 131—132). 


—The variety of saponite described is of a deep chocolate-brown 
colour. It was obtained from the dolerite of the Cathkin Hills, near 
Glasgow. It occurs in irregular lenticular patches, or in horizontal 
veins. It has a conchoidal fracture and soapy feel. H. = 2. Sp. gr. 
2214. The analyses gave the following results :— 


SiO, Al,O3;. Fe.0;. FeO. CaO. MgO. CO,. H,0. Total. 

I. 40°07 661 416 869 267 1924 O38 41716 9898 

Il. 3990 694 375 891 2:32 1928 040 1728 9878 
Ill. 40°81 677 428 873 209 %1976 O36 1711 99-91 


At 100°, 13°02 per cent. of water is given off. The Cathkin Hills 
mineral differs from other saponites in containing a larger percentage 
of ferrous oxide, and a smaller percentage of total water. 

B. H. B. 

Relation between the Optical Properties and Chemical Com- 
position of Pyroxene. By C. Dor.rer (Juhrb. f. Min., 1885, 1, 
Mem., 43—68).—The admixture of FeCaSi,O, with the silicate 
CaMgSi,U,, causes an increase in the value of the extinction angle in 
the plane of symmetry, and in the prism faces, In the same way, 
this increase is brought about by the admixture of silicates of the 
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formula R''R’”’,SiO,, and the same amount per cent. of the latter 
silicate effects a greater alteration in the extinction angle than is 
effected by CaFeSi,0,. If the sums of all these silicates (CaF eSi,0, 
and R’R'’,SiO,) be taken as abscissw, and the values of the extinc- 
tion angles be taken as ordinates, the curve obtained is y = a + be 
+ cx*. If, however, for abscisse the values of FeO, Fe,O;, and Al.0, 
(together or separately) are taken, a less regular curve is obtained. 
The curve for the diopsides (combinations of CaMgSi,O, and 
CaFeSi,0,) does not coincide with that for the alumina augites. For 
the lime-magnesia silicate, theoretically perfectly free from iron and 
alumina, the extinction angle is about 52° 30'. The value of the 
angle formed by the perpendicular to the orthopinacoid and an optic 
axis, increases, as a rule, in proportion to the total amount of the 
iron and aluminium silicates present. B. H. B. 


New Mineral from Godemas. By Lopin (Jahrb. f. Min., 18835, 
1, Ref., 28).—At Godemas (Hautes-Alpes), two ore veins occur in 
the masses of finely-granular muscovite granite, stratified couform- 
ably to the gneiss beds. One vein contains quartz, iron pyrites, 
copper pyrites, blende, and a little argentiferous galena; the other 
contains quartz, blende, and antimonial fahlerz, rich in silver. The 
analysis of the mass filling the second vein gave the following 
results :— 


SiO,. 8. Sb. As. Cu. Fe. Zn. Pb. Ag. Total. 
6631 993 385 O15 598 209 867 080 U15 97493 


From the same vein, the author obtained a compact, homogeneous 
mineral of a dark bluish-grey colour and fibrous texture, with sp. gr. 
617. It fuses at a dull red heat, and gives grains resembling the 
original mineral. The composition is as follows :— 


Si0,. 8. Sb. As. Cu. Fe. Pb. Ag. Total. 
025 1754 062 trace 4452 079 3587 O11 99°70 


This corresponds to the formula 2CuS + PbS. As the mineral con- 
tains but little antimony and silver, although the vein-mass is com- 
paratively rich in these metals, the author is of opinion that it was 
formed by the action of the fahlerz on the galena, poor in silver. 
B. H. B. 
Nepheline Rocks in the United States. By J. E. Wotrr 
(Jahrb. f. Min., 1885, 1, Mem., 69).—The author collected in the 
Crazy Mountains, Montana, peculiar eruptive rocks, which in veins 
and masses penetrate the horizontal sandstone and conglomerate of 
the Cretaceous formation. These rocks consist of nepheline, a 
mineral of the sodalite group, augite, magnesia mica, olivine, magne- 
tite, apatite, and the usual accessory constituents. These eruptive 
masses, therefore, belong to the nepheline rocks, a class hitherto 
undiscovered in the United States. B. H. B. 


Meteorite from Durango. By L. Hipxe (Jahrb. f. Min., 1885, 1, 
Ref., 32—33).—In the autumn of 1882, a new meteoric iron was 
found near Durango, in Mexico, at a depth of 25 to 30cm. From 
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the slight depth, it was concluded that the meteorite had reached that 
spot during the year 1882. The iron has a prismatic-pyramidal 
shape, and weighs 40 kilos. Sp. gr. 7°74—7°89. The analysis gave 


ine- the following results :— 
ba Fe. Ni. Co. P and C. 
y 91:78 835 O01 traces 
and The meteorite has been purchased by the British Museum. 
For B. H. B. 
ind Meteoric Sand. By F. Mavaini (Gazzetta, 14, 130—136).—The 
the peculiar glowing appearance of the sky at dawn and twilight observed 
tic during the winter months of 1883-1884, was attributed by some to 
the particular atmospheric conditions, such as general stillness, and an 
extraordinary quantity of aqueous vapour diffused at high elevations ; 
but by others to the volcanic dust of the Krakatoa eruption. Yung, 
35, in Geneva, and Nordenskiéld, in Stockholm, have observed the 
in presence of iron in meteoric dust which fell on snow. On the 16th 
m- and 19th February, and March 10th, 1884, the author collected some 
28, red-coloured dust at Reggio, in Calabria, which, when examined under 
er the microscope, seemed to consist of mica, quartz, and irregular 
he polyhedric crystals. The glowing phenomenon, accompanied by 
1g rain, was observed on these dates. An incomplete analysis of this 
dust, when freed from organic matter, gave the following results :— 
1. Magnetic iron oxide..........+.. 6°4 
)3 Insoluble in acids .............. 38 75 
Soluble in acids..............+- 54°85 
“4 The insoluble portion contained sulphuric and phosphoric acids, silica, 
. calcium, magnesium, arsenious and ferric oxides ; and the soluble por- 
tion, aluminium, nickel, and manganous oxides. This dust differs 


from that obtained at Stockholm, in containing no cobalt and only 
traces of nickel. The dust was not derived from Etna, for the direc- 
tion of the wind on the days in question was opposite to that in which 
Etna and Reggio are situated; and further, the volcanic ashes of 
Etna are black. ‘It also differed from dust carried from the deserts of 
Sahara by the sirocco in containing iron (see Abstr., 1884, 165), so it 
would appear to be of peculiar origin. VV. & Y¥. 


Mineral Water of Salies-du-Salat. By P. Sasarier (Bull. 
Soc. Chim., 42, 98—99).—The foliowing results were obtained on 
analysis of the mineral water of Salies-du-Salat (in the department 
of Haute-Garonne), the outflow of which has been known for several 
centuries :— 

1 kilogram of the water contains— Grams. 

Betis GES oo oc cess ccccssscsccces 31°494 


eer eee eee eee ere ee eens 


OEE GEIB sa cc cess recsrcesocescs 0°4924 


Calcium sulphate ..............eeceee 2°6785 
Magnesium sulphate .............0006. 0°5592 
Calcium carbonate .............ceeeee 0°3136 


RES Sacncadanesoveerwnesesed 0°0096 
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There were also found traces of bromine and iodine, nitric and 
boric acids, together with aluminium, lithium, strontium, iron, manga- 
nese, and zinc. As these results are not in accordance with the 
analyses of Bories and Filhol, it is probable that there are irregular 
or periodic variations in the composition of the spring. 

V. H. V. 


Water from the Red Spring of Zacaune (Tarn,France). By 
L. Sovperran and G. Masson (Jour. Pharm. [5], 9, 85—€9).—This 
ferruginous spring rises on the flank of a mountain composed of 
talcose schist of the transition period. 

1020 c.c. of the water gave 38 c.c. of gas containing CO, = 6 c.c., 
O = dc.c., and N = 27c.c. A slight effervescence at the spring 
results entirely from the disengagement of nitrogen. The water was 
found to contain—in grams per litre :— 


FeCO,.. 0°026 Na,CO;.. 0:033 : 
CaCO;.. 0°052 NaCl.... 0-001 Organic matter traces 


MgCO,.. 0°013 Na.SO,.. traces Total.... 0°156 


A deposit formed by the spring consists mainly of iron oxide and 
silica; it moreover contains magnesia and lime, and effervesces with 
acid. J. T. 


Arsenic in Mineral Waters. By J. Lerort (Jour. Pharm. [5°, 
9, 81—85).—In all analyses of mineral waters, the arsenic is repre- 
sented as being in the higher state of oxidation, as arsenates, and not 
as arsenites. The author recommends the well-known reactions with 
hydrogen sulphide, in slightly acidified solutions, as sufficient to 
determine the question. It is quite possible that arsenic may occur 
in natural water as arsenate if the mineralisation of the water has 
taken place under oxidising conditions; but if under reducing condi- 
tions, then arsenites would be produced. oe 7. 


Organic Chemistry. 


The Hydrocarbon, C,H,,, prepared from Allyl Diethyl Car- 
binol. By 8. Rerormatsxy (J. pr. Chem. [2], 30, 217—224).—The 
hydrocarbon, C,H, is obtained by heating allyl diethyl carbinol with 
sulphuric acid; this reaction yields a liquid boiling at 120—140’, 
from which, by a method similar to that employed in the purification 
of the hydrocarbon C,H, (Abstr., 1883, 1073), the hydrocarbon is 
obtained as a colourless liquid, insoluble in water, but easily soluble 
in alcohol, ether, and benzene, and boiling at 122—123°. It is oxi- 
dised by exposure to the air, forming the compound C,H,,0,. Its 
sp. gr. at 0° is 0°7734, and at 15°4° 0°7588 (water at 0° = 1), at 15°4° 
U°7595 (water at 20° = 1), and 0°75856 (water at 4° = 1), at 18° is 
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0°7572 (water at 20° = 1), and calculated for water at 4° as unit, it 
is 0°75662. Its vapour-density is 3°81. The determination of its 
refractive index gave the following results, which are not in accord 
with the rule laid down by Briihl :— 


t 
d.., . ‘ mB. 
r B 


0 °75662 1 *45386 
0° 75856 1°45577 


1 °426975 
1 °42839 


Difference. 


0 *5646 ‘ 56°94 5°17 
0 *5647 ; 56 *94 5°18 


Bromine unites with this hydrocarbon to form a heavy thick oily 
liquid. When oxidised, the hydrocarbon yields chiefly propionic and 
acetic acids, together with a small quantity of formic acid. 

If the constitution of this hydrocarbon is represented by the formula 
C,H,: CEt.C;H;, the formation of these acids is easily explained. 

P. P. B. 


A Reddish Coloration of Cyanide Solutions. By L. Hass. 
(Ber., 17, 2840—2841).—A reddish coloration has been frequently 
observed on adding potassium cyanide to cuprammonium solution, 
but the cause of ‘it is unknown to the author. A. K. M. 


Hydroferrocyanic Acid and its Derivatives. By A. Erarp 
and G. Bémonr (Compt. rend., 99, 972—975 and 1024—1026).—The 
product of the action of hydrochloric acid on a concentrated solution 
of potassium ferrocyanide in presence of ether is not, as is commonly 
stated, hydroferrocyanic acid, but a compound of this acid with ether, 
H,FeCy,,2Et,0. This compound is also obtained when dry ether is 
added to crystals of anhydrous hydroferrocyanic acid obtained by 
slow evaporation. It slowly loses its ether when exposed to the air, 
and if the compound is treated with sodium hydroxide the ether is at 
once liberated, and can thus be recovered perfectly free from alcohol. 

When dry hydroferrocyanic acid is heated at 440° (in sulphur 
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vapour), it loses only 46 per cent. of hydrocyanic acid, and yields a 
chamois-coloured crystalline residue of hydro-diferrous pentacyanide, 
(1) Fe(CN);FeH. 

If ammonium ferrocyanide is heated at 440° until the product has 
a constant composition, it loses 62°4 per cent. of water and hydrocyanic 
acid, and a homogeneous insoluble compound is obtained of the com- 
position Fe(CN);FeNH,. This is the ammonium salt of the pre- 
ceding compound. On further heating, it is decomposed into nitrogen, 
ammonium cyanide, and a dense black carbide of iron, FeC>. 

When hydroferrocyanic acid is boiled with water in a vacuum, it 
loses hydrocyanic acid, and yields a dense crystalline citron-coloured 
compound, (2) FeCy,FeH, + 2H,0, which is the acid corresponding 
with Williamson’s salt, FeCy,FeK,. 

If the boiling with water is effected in presence of air, instead of in 
® vacuum, a dark blue precipitate is obtained ; this, however, is not 
Prussian blue, but has the formula (3) n(FeC,N,H.O). From its 
behaviour with potassium hydroxide it seems to bea hydrated ferroso- 
ferric ferrocyanide. 

If hydroferrocyanic acid is boiled with ammonium chloride and 
water in a vacuum, a sulphur-yellow crystalline powder is obtained, 
which, when dried out of contact with air, has the composition 
(4) FeCy,,FeNH,H + 3H,0. 

If this compound is exposed to moist air, or if the original boiling 
is effected in presence of air, it is oxidised to a dark blue compound, 
(5) (FeCy.).Fe.(NH,)2 + 6H,0. 

hen this salt is heated at 440°, it loses water and ammonium 
cyanide, and yields the insoluble cyanide, (6) (FeCy;).Fe:, corre- 
sponding with (1). 

These reactions are easily understood if it is assumed that hydro- 
ferrocyanic acid is a tetrabasic non-saturated acid with the con- 
stitution 


N:C.CNH.CNH 


Fe | | ‘ 
N:C.CNH.CNH. 


The compounds (1), (6), &c., for example, differ from the corre- 
sponding ferrocyanides by at least CNR’. 

Nitroprussides may be classified with the pentacyanides (1), (6), 
&c., described above. When sodium nitroprusside is heated at 440° 
in a vacuum, in an apparatus arranged as if for an estimation of 
nitrogen by Dumas’ method, it reaches a limit of dissociation when it 
has lost 29°9 per cent. by weight. The decomposition is represented 
by the equation FeCy,Na,NO + 2H,O = FeCy,Na, + NO + CN 
+ 2H,0. The three gaseous products, however, react on one another 
with formation of black compounds. Ferroso-sodium tetracyanide, 
FeNa,Cy,, is a chamois-coloured crystalline compound which is 
scarcely altered at a dull red heat, but loses a little cyanogen at 
bright redness. It is insoluble in, and is not decomposed by, water. 

It is evident that the compounds formed by the union of metallic 
cyanides furnish at least three definite and distinct types, viz. :— 


FeCysRy FeCysR, FeCy,Re. C. H. B. 
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Derivatives of Cyanethine. By C. Riess (J. pr. Chem. [2], 
30, 145—171).—Monobromocyanethine, C,H,.BrN;, is prepared by 
heating bromine and a solution of cyanethine hydrobromide in sealed 
tubes at 80—100° ; the product of the reaction 1s monobromocyanethine 
hudrobromide, from which the free base is obtained by decomposition 
with ammonia. It crystallises in small needles, is sparingly soluble 
in water, and easily soluble in alcohol, ether, and chloroform; it 
melts at 153°. Monobromocyanethine is a base forming salts which 
are soluble in water and alcohol, and easily obtained in well-defined 
crystals. The hydrochloride forms a sparingly soluble compound with 
mercuric chloride, an awrochloride, C,5H,BrN;,HAuCh, crystallising 
in yellow shining needles, and a platinochloride, (CsHiuBrN3)2,H,PtCl,, 
crystallising in rhombic octahedrons. 

Ethoxycyanethine, CyH,N;.OEt, is obtained by heating mono- 
bromocyanethine with an alcoholic solution of sodium ethylate; the 
base is extracted from the product of the reaction by ether, from 
which it separates on evaporation as a solid mass consisting of 
rhombic leaflets. It melts at 115°, commences to sublime even at 
100°, and can be distilled unchanged at over 300°; it is soluble in 
cold water, forming an alkaline solution, from which when heated the 
base separates as an oil; this solution precipitates copper and lead 
salts as hydroxides. The base is easily soluble in alcohol, ether, 
chloroform, and acids. Its salts are easily soluble in alcohol and 
water, and crystallise well; it forms crystalline double salts with 
silver, platinum, and gold salts. Mercuric chloride produces a white 
precipitate in solutions of the hydrochloride ; when heated, this melts 
to form an oil. 

Ethoxyhydrowycyanconine, Co>H,,(OEt)N2.OH, is formed by treating 
the above compound, dissolved in glacial acetic acid, with nitrous 
acid. From ether, it separates as a radiated crystalline mass, melting 
at 51°; it exhibits great resemblance to ethoxycyanethine, its 
aqueous solutions have a neutral reaction, and with silver nitrate give 
a white precipitate of the compound C,H,Ag(OEt)N,.OH. When 
ethoxycyanethine is heated with concentrated hydrochloric acid in 
sealed tubes at 180—200°, a compound is produced which is ap- 
parently the dihydroxy-base C,H,.N.(OH),.. It crystallises from 
ether.in needles melting at 151°; its aqueous solution has a neutral 
reaction. The nitrate gives with silver nitrate a precipitate of the 
compound C,H,,AgN.,(OH),+H,0O. The hydrochloride forms a 
yellow oily compound with gold chloride. With chlorine-water and 
bromine-water, its aqueous solutions give white precipitates of poly- 
chlorides and polybromides respectively. 

Methoxycyanethine, C,H,N3.OMe + HO, is obtained from mono- 
bromocyanethine by acting on it with sodium methylate. It crystal- 
lises from ether in rhombic crystals, which effloresce, and melt at 130°. 
It exhibits a great resemblance to the ethoxycyanethine, and like it 
is converted into a hydroxy-base, CyH,.(O0Me)N,.OH, when treated 
with nitrous acid. 

Monobromohydroxycyanconine, C,H»BrN;.OH, is obtained by 
heating monobromocyanethine with hydrochloric acid in sealed 
tubes at 200°. It is identical with that obtained by E. v. Meyer 


ABSTRACTS OF CHEMICAL PAPERS. 


(Abstr., 1883, 353) by the action of nitrous acid on monobromocyan- 
ethine. 

Anilidocyanethine, CsHi4N;.NHPh, is formed, together with aniline. 
hydrobromide, by heating monobromocyanethine with aniline in sealed 
tubes at 200—230°. It is insoluble in water, and slightly soluble 
in alcohol, from which it crystallises in groups of shining leaflets 
melting at 125°. It is a base easily soluble in acids, from which 
sodic hydroxide and ammonia precipitate it. Bromocyanethine, 
when carefully fused with zinc ammonium chloride, yields a base, 
probably C,H,,(NH.)N;. Potassium cyanide converts the mono- 
bromo-compound into cyanethine. 

Tribromocyanethine, C,H,,.Br;N;. In the presence of water, the 
action of bromine on cyanethine produces chiefly monobromo- together 
with a small quantity of tribromo-cyanethine. When a solution 
of cyanethine and chloroform is heated with bromine in sealed 
tubes at 100°, the latter compound is formed; it crystallises from 
alcohol in lustrous rhombic leaflets melting at 126°, It is easily 
soluble in ether and chloroform, but insoluble in water, and is soluble 
in strong acids, the salts formed being decomposed by water. The 
aurochloride forms yellow, lustrous, silky needles. 

Tribromhydroxycyanconine, CyH,Br;N,.OH, is formed by treating 
the tribromo-compound with nitrous acid; it melts at 149°, crystal- 
lises in white needles, insoluble in water, and resembles the mono- 
bromohydroxy-base. 

Trichlorocyanethine, C,H,,C1;Ns, is obtained by the action of chlorine 
on a solution of cyanethine in chloroform; the residue obtained after 
evaporating the chloroform solution is dissolved in absolute alcohol, 
and on addition of water yields the trichloro-compound in lustrous, 
pearly, rhombic leaflets, melting at 110°. This compound resembles 
the tribromo-derivative, and like it is converted by the action of 
nitrous acid into a hydroxy-base, C,H,Cl,;N,.OH, which crystallises 
in needles melting at 132°. 

An alcoholic solution of sodium ethylate converts trichloro- 
cyanethine into a brown oil, probably the triethoxy-base. 

Triamidocyanethine seems to be produced by the action of alcoholic 
ammonia on trichlorocyanethine in sealed tubes at 130°. It is a base 
and forms the platinochloride [C,H,.(NH.2)3N3 }2,H2PtCls. 

Tetrachlorocyanconine, CyHwCl,;N,Cl, is formed by the action of 
phosphorus pentachloride on the trichlorhydroxy-base. It is an oil ; 
when treated with concentrated sulphuric acid, it is reconverted into 
this same hydroxy-buase. 

Hydroxycyanconine is formed by the action of hydriodic acid on 
the trichlorohydroxy-base. 

Moniodocyanethine, CyH,IN;, is formed when a solution of cyan- 
ethine in dilute sulphuric acid, heated on a water-bath, is treated with 
nitric acid until all iodine disappears. On adding caustic soda, 
the compound is precipitated in small white needles. The base is 
easily soluble in acids and caustic alkalis, and melts at 152°. It 
forms an aurochloride, (C,H,IN;),HAuClk, which crystallises from 
alcohol in orange-yellow leaflets. 

Moniodohydroxycyanconine, CyH,,IN,.OH, is formed by the action of 
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fuming nitric acid on the iodo-base dissolved in glacial acetic acid. 
It is soluble in acids and alkalis, water, and ordinary solvents; it 
crystallises in aggregates of needles, resembling the corresponding 
bromo-derivative, and melts at 157°. By the further action of nitric 
acid hydroxycyanconine is obtained (loc. cit). P. P. B. 


Action of Allyl and Isobutyl Iodides on Zinc and Acetone. 
By E. Scuatzxy (J. pr. Chem. [2], 30, 216—217).—These bodies 
react on one another, producing allyl dimethyl carbinol and a small 
quantity of a liquid of the composition CHO, boiling at 192— 
196°. This compound the author regards as isobutylallyl dimethyl 
carbinol, a homologue of the bye-product obtained by Dieff in the 
preparation of allyl dimethyl carbinol (Abstr., 1883, —, 

= oe 

Composition of a Bye-product obtained in the Preparation 
of Diallyl Carbinol. By W. Scuestakorr (J. pr. Chem. [2], 30, 
215).—This substance, which has the composition C,H,,0, is probably 
analogous to that obtained by Dieff (Abstr., 1883, 1076) in the pre- 
paration of dimethyl carbinol ; it may be regarded as propyl diallyl 
carbinol. P. P. B. 


Derivatives of Symmetrical Isodichlorethyl Ether (Ethyl- 
idine Chloride). By A. GeurazR (Annalen, 226, 223—231).— 
Laatsch has lately shown (Abstr., 1883, 788) that the substance 
known as ethylidine oxychloride has the formula O(CHCI1Me),; the 
present paper describes derivatives prepared from it by double decom- 
position with metallic salts of organic acids. 

The acetate, O('CHMe.OAc)., a colourless liquid of faint ethereal 
odour, boils at 191—193°, has sp. gr. 1:071 at 16°, and 1-067 at 20°. 
When agitated for a long time with cold water, it is decomposed into 
aldehyde and acetic acid. It is not decomposed by aqueous sodium 
carbonate in the cold; on heating, aldehyde resin separates. The 
proptonate, O(CHMe.C;H,0,)2, a colourless liquid of faint ethereal 
odour, boils at 210—215°, and has a sp. gr. of 1°027 at 26°. The 
butyrate, CzHO;, a colourless liquid of sp. gr. 0°994 at 20°, boils at 
235—240°, and does not seem to be decomposed by water. The formate, 
CsH Os, is a colourless liquid of penetrating odour; it boils at 175 
—185° with partial decomposition, and has a sp. gr. of 1°314 at 21°. 
When heated at 150° in sealed tubes, it is decomposed with separation 
of a brown resin and formation of carbonic oxide, formic acid, and 
aldehyde. The benzoate, C\sH,s0,, crystallises in slender, colourless 
needles. The succinate, CsH,.O;, is a colourless viscid substance, 
sparingly soluble in water, but readily soluble in very dilute aqueous 
soda. 

Attempts to prepare a mixed acetate and butyrate were not success- 
ful. When the acetate is heated with butyric anhydride at 180—190°, 
in sealed tubes, the butyrate and acetic anhydride are formed; the 
reverse reaction could not be effected. A. J. G. 


Optical Inactivity of Cellulose and the Rotatory Power of 
Pyroxylin. By A. Béicuame (Compt. rend., 99, 1027—1029).—The 
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author criticises Levallois’ paper (Abstr., 1884, 1288), and gives a 
résumé of his own earlier researches (Compt. rend., 42, 1210, and 51, 
255). According to his results, insoluble cellulose and the soluble 
cellulose obtained by the action of sulphuric acid, are both optically 
inactive. Prolonged action of various reagents, such as sulphuric or 
hydrochloric acid, however, converts the cellulose into substances 
having a high dextrorotatory power, but these substances can be 
completely converted into dextrose. Many specimens of pyroxylin 
are optically inactive, but others have a dextrorotatory power which 
varies considerably with different samples. The cellulose obtained by 
reducing these pyroxylins is optically inactive. It would seem, there- 
fore, that any rotatory power possessed by derivatives of cellulose is 
due to some molecular transformation resulting from the action of 
the reagents employed. C. H. B. 


Grevillea Gum. By G. Frevry (Jour. Pharm. [5], 9, 479—480). 
—An exudation occurs frequently upon the trunk of the Grevillea 
robusta (Proteacere), similar in appearance to the gum of the cherry 
tree. The author has examined a product from Algeria. It is 
yellowish-red, slightly translucent, and slightly friable. In water it 
swells a little, and slowly produces a very persistent white emulsion, 
which passes through all filters. It contains no starch, but gives 
3 per cent. of ash, principally calcium carbonate, with a little potash. 
The emulsion treated with absolute alcohol gives a copious precipitate 
of gum proper. When the alcoholic solution is evaporated, it gives 5°6 
per cent. of a reddish transparent resin, with slightly acid properties ; 
this is soluble in alkalis and carbon bisulphide. The gum proper is 
grey ; does not appear to give a true solution in water, the liquid being 
turbid and viscous; it gives no precipitate with ferric chloride. The 
gum already soaked in water, dissolves immediately if a little potash 
lime, or potassium carbonate be added, and the solution gelatinises 
under the influence of a ferric salt. This characteristic reaction dis- 
tinguishes this product from all other known gums. The gum is 
levorotary, and has no action on Fehling’s solution. Lead acetate 
gives a white precipitate, copper sulphate a blue gelatinous one. 
Nitric acid converts it into mucic acid, mixed with a little oxalic acid. 
Dilute sulphuric acid after long boiling produces a sugar similar to 
that obtained from Senegal gum. é. &. 


Ethenylamidoxime and its Derivatives. By E. Norpmayn 
(Ber., 17, 2746—2756).—In continuation of Tiemann and Kriiger’s 
work (Abstr., 1884, 734 and 1325), the author has studied the com- 
pound obtained by the action of hydroxylamine on acetonitrile. 

Ethenylamidowime, C,H,N,O, was obtained by acting on acetonitrile 
with hydroxylamine. ‘The hydrochloride, C,H,N.O,HCI, forms glisten- 
ing, white, hygroscopic scales which melt at 140°, and are very stable 
when pure. Care must, however, be taken during the process of 
purification to avoid the presence of free hydrochloric acid, as other- 
wise much decomposition takes place. The hydrochloride is easily 
soluble in water and alcohol, insoluble in ether, chloroform, &c. The 
free base is very unstable, and is best prepared by the addition of the 
calculated quantity of sodium ethylate to a dilute alcoholic solution of 
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the hydrochloride, separation of the sodium chloride by the addition 
of ether, and evaporation of the solution at the ordinary temperature 
under reduced pressure. Even then, slight decomposition always 
takes place. The free base crystallises in long colourless and odour- 
less needles, which melt at 135°, and are stable in dry air. It is 
insoluble in benzene, ether, and chloroform, easily soluble in alcohol 
and water, and the aqueous solution gives a deep-red coloration with 
ferric chloride. It is more easily decomposed by heat than the 
analogous benzenylamidoxime, but resembles the latter in its pro- 
perties and reactions. Its constitution is probably NH,.CMe : NOH. 
It possesses both basic and acid properties. The sulphate is very 
hygroscopic, and scarcely crystallisable; the alkali salts are very 
unstable. The free base is decomposed by water, more readily by 
acids, into acetamide and hydroxylamine, NH,.CMe: NOH + H,0 = 
NH,.OH + NH2.COMe. Sodium nitrite decomposes the hydrochloride 
thus: NH,.CMe : NOH + HNO, = NH,.COMe + N,O + H.O, but 
there appears always to be a small quantity of a very volatile sub- 
stance formed, which the author thinks is perhaps diethenylazoxime, 


CMe’ 2 >0Me. The methyl and ethyl ethers of ethenylamid- 


oxime are very unstable, hygroscopic compounds. Ethenylamidoxime 
benzyl ether, NH2.CMe: NO.C,H;, is obtained by adding the calculated 
quantity of sodium ethylate to a solution of the hydrochloride in 
absolute alcohol, and then digesting with benzyl chloride. It forms a 
pale yellow oil, which cannot be distilled evenin a vacuum, and at the 
ordinary pressure decomposes at 200°. Benzaldehyde and ammonia 
are amongst the products of decomposition. The ether is almost 
insoluble in water, easily soluble in alcohol, ether, &c. This ether is 
much more stable towards acids than ethenylamidoxime, and has lost 
the acid properties of the latter. The hydrochloride forms small 
white flakes which melt at 163°, and yields a platinochloride crystal- 
lising in brownish-red prisms. 

When ethenylamidoxime is gently warmed with aniline ethenylani- 
lidozime, NHPh.CMe: NOH, is formed. It is very stable, forms 
large brownish-yellow flakes and melts at 121°. It is soluble in 
alcohol, ether, benzene, and boiling water, almost insoluble in cold 
water. It forms acid and basic salts, and yields a crystalline platino- 
chloride. An alcoholic solution, when treated with ferric chloride, 
turns deep violet, and with excess of the reagent olive-green : when 
the solution is heated, both colours change to reddish-brown. 

When ethenylamidoxime hydrochloride is heated with benzoic 
chloride, ethenylazoximebenzenyl, nove, is formed. This 
compound forms long white needles, melts at 57° to an oil which 
distils readily in a current of steam, and begins to sublime at 70—-80°. 
It is soluble in alcohol, ether, and benzene, insoluble in water. It is 
isomeric with Tiemann and Kriiger’s benzenylazoximethenyl, melting 
at 41°, and is similar to it in properties. 

When ethenylamidoxime is heated with acetic anhydride, a yellow 
syrup is obtained, which probably contains diethenylazoxime, but the 
author has not yet succeeded in isolating the latter compound. 
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Propenylamidowime is formed by the action of hydroxylamine on 
propionitrile, and is now undergoing investigation. L. T. T. 


ee 


Trioxymethylene. By L. Praresi (Gazzetta, 14, 139—141).— 
The formula (C,HO),; generally assigned to the polymeride of meth- 
aldehyde is based on its conversion of hydrogen sulphide into the 
corresponding sulphur compound thiomethaldehyde, whose composi- 
tion is shown to be (C,HS); from a determination of its vapour- 
density and the composition of its crystalline compounds with silver 
nitrate. This argument cannot, however, be considered final, for 
ethaldehyde, under similar conditions, is converted not into its 
sulphur analogue, but into a substance easily transformed into 
parathioethaldehyde (C,H,S)s. 

In order to throw some light upon this question, the author has 
heated oxymethylene in sealed tubes, with a trace of sulphuric acid, 
in such a way that the resultant material can sublime in a cool part 
of the tube. A sublimate is formed which, when resublimed, can be 
obtained in long flexible crystals 10 cm. in length ; they are very diffi- 
cult to pulverise, have the irritating odour of methaldehyde, and 
sublime slowly at ordinary temperatures. They melt at 60° and are 
soluble in water, alcohol, and ether, the solutions reducing ammoniacal 
solutions of silver nitrate in presence of potash. Vapour-density 
determinations gave results corresponding with the formula (CH,0)). 
This substance may be designated a-trioxymethylene. It is proposed to 
carry on investigations regarding the transformations of this substance. 


V. A. V. 


Action of Hydrocyanic Acid and of Dilute Sulphuric Acid 
on Aldol. By C. A. Losry DE Bruyn (Bull. Soc. Chim., 42, 161— 
166).—A slightly acid solution of potassium cyanide was mixed with 
an ethereal solution of aldol in the proportion of 1°5 molecular propor- 
tion of cyanide to | of aldol, sufficient hydrochloric acid added to de- 
compose the cyanide, and theliquid allowed to remain two hours. The 
ethereal solution was then removed and evaporated, the syrupy residue 
treated with water two or three times to remove unaltered aldol, and the 
product dried over calcium chloride. In this way, a colourless liquid 
is obtained, containing 6°5 per cent. of nitrogen, aresult agreeing 
with the formula (C,H,O,).,HCN. The same compound is obtained 
when one and the same quantity of aldol is subjected to four succes- 
sive treatments with nascent hydrocyanic acid. When this compound 
is boiled with concentrated barium hydroxide solution, a salt is formed 
which could not be obtained pure. Analysis showed, however, that 
its composition more nearly approaches that of an acid containing C, 
than C;. Other salts were obtained, but they are very unstable, and 
do not crystallise. 

When | vol. of aldol is mixed with 2 vols. of pure liquid hydro- 
cyanic acid, and the mixture allowed to remain, a heavy oily liquid 
separates and finally crystallises in small needles. When these 
needles are purified by washing, drying, and recrystallising from 
ether, they melt at 113—114°, have the composition C,H,,0s, 
and are identical with the isodialdane described by Wurtz. Liquid 
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hydrocyanic acid, therefore, acts towards aldol as a dehydrating 
agent. 

or aldol is mixed with about six times its weight of sulphuric 
acid of sp. gr. 1°32, a flocculent precipitate gradually forms, very 
solublein alcohol and ether. This precipitate is a mixture of 
C;H,,O; (2C,H,O, _ H,0) and CHO, (3C,H,0, — 2H,0) in propor- 
tions varying with the conditions. When the solution from which these 
flocculent precipitates have separated is exhausted with ether, the 
ethereal solution evaporated, and the product dried in a vacuum, the 
compound C,.H»O, is obtained as a colourless liquid. 

The facts that 2 mols. of aldol combine with only 1 mol. of hydro- 
cyanic acid, and that the aldol forms isodialdane in contact with 
liquid hydrocyanic acid, would seem to indicate that the aldol has 
undergone condensation with formation of dialdol. C. H. B. 


Some New Sulpho-derivatives of the Fatty Acids. By J. 
M. Lovén (Ber., 17, 2817—2825).—Thiodiglycollic acid is readily 
obtained by the action of sodium sulphide on sodium monochloracetate, 
both in concentrated solution; the product is acidulated with sul- 
phuric acid and extracted with ether. The properties of the acid so 
obtained agree with those of the thiodiglycollic acid prepared by 
Schulze (Zeit. f. Chem., 1865, 73), Schreiber (this Journal, 1876, ii, 398), 
and Andreasch (Abstr., 1880, 236). The lead salt has the formula 
S(CH,.COO),Pb. When thiodiglycollic acid is neutralised with an 
alkaline carbonate and a 5 per cent. solution of potassium perman- 
ganate gradually added, heat is developed, whilst sulphonediacetic 
ucid, SO.(CH;,.COOH),, is produced; this crystallises in rhombic 
plates melting at 182°, is very readily soluble in water and alcohol, 
less so in ether. When it is heated to about 200°, it decomposes 
into carbonic anhydride and dimethylsulphone. The barium salt, 
$0,(CH,.COO),Ba + 5H,O, readily parts with 4 mols. H,O, but it 
cannot be obtained anhydrous, heat decomposing it with formation of 
dimethylsulphone. Ethyl sulphonediacetate, SO,(CH,.COOEt)., forms 
a thick oil, nearly insoluble in water, and is decomposed by distillation ; 
it yields a voluminous amorphous precipitate, SO.(CHNa.COOEt),, 
with sodium ethylate, and is converted by aqueous ammonia into the 
amide, SO.(CH,.CONH,):. Sulphonediacetamide forms lustrous 
scales, sparingly soluble in cold, readily in hot water; it turns brown 
at 220° without fusing. Sulphonedipropionic acid, SO.(C,H,.COOH,), 
obtained by the oxidation of thiodilactylic acid (Abstr., 1884, 1298), 
crystallises in four-sided plates, melts at 155—156°, and is extremely 
soluble in water, alcohol, and ether. It may also be prepared by 
the action of methyl iodide on ethyl sulphonediacetate and sodium 
ethylate. Sulphonedibutyric acid, SO,(C;Hs.COOH)2, may be obtained 
by heating together ethyl sulphonediacetate (1 mol.), sodium ethylate 
(2 mols.), and ethyl iodide (2 mols.) at 120—130°, and saponifying 
the ether produced by baryta-water; it crystallises in well formed 
octahedra melting at 152°. When the product of the action of methyl 
iodide on ethyl sulphonediacetate and sodium ethylate described above 
is treated in the same way with a second quantity of sodium ethylate 
and methy] iodide, and the product decomposed by means of hot 
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baryta-water, barium sulphonediisobutyrate, SO.(C,H,.COO),Ba 
+ 24H,0, is obtained; it forms vitreous needles, sparingly soluble 
iu cold, moderately in hot water. The free acid melts at 188°. 

A. K. M. 


f-Dipropylacrylic Acid. By A. Avsrrzxy (J. pr. Chem. [2], 30, 
209—212).—This acid is. obtained from £-dipropylethylenelactic 
acid by acting on it with phosphorus pentachloride or sulphuric acid; 
the crude acid is purified by conversion into its zinc and other salts. 
It forms a hard white crystalline mass, is soluble in alcohol, ether, and 
benzene, and crystallises from the latter in needles melting at 80— 
81°. Its constitution is expressed by the formula CPr.*: CH.COOH. 

The sodiwm and potassium salts are easily soluble non-crystalline 
substances, the lithiwm salt crystallises from alcohol in rounded masses, 
and has the composition Cy,H,;O0,Li + 2H,O. The calcium and barium 
salts are sparingly soluble in water, crystallising from alcohol with 
1 mol. H,O. The zine salt is insoluble in water and alcohol. The 
copper and lead salts are both insoluble in cold water, but soluble in 
hot water, the latter crystallises from alcohol in bundles of needles 
containing 24 mols. H,0. The silver salt is insoluble in water. 


ys. 


Propenylglycollic Acid. By C. A. Losry pz Bruvn (Bull. Soc. 
Chim., 42, 159—161).—When crotonaldehyde is mixed with aqueous 
hydrocyanic acid in the cold, no reaction takes place even after several 
weeks, but if the mixture is heated in a sealed tube at 70—80° for 
about 10 days, the crotonaldehyde disappears and the liquid becomes 
somewhat brown. The liquid product is placed in a vacuum for 
several days to remove the excess of hydrocyanic acid, and is then 
mixed with moderately strong hydrochloric acid, no attempt being 
made to isolate the cyanhydrin. The ammonium chloride which 
formed is separated after some days, the liquid diluted with water, 
extracted with ether, and the ethereal solution evaporated, when a 
brown strongly acid liquid is obtained, miscible with water. If 
this liquid is dissolved in water, neutralised with baryta, and con- 
centrated, it yields a white crystalline salt, which, after being purified 
by repeated recrystallisation, has the composition Ba(C;H;O;)2. Accord- 
ing to its method of formation, this acid will have the constitution 
CH;.CH : CH.CH(OH).COOH, and may be called propenylglycollic 
acid, a name which is preferable to that of angelactic acid, proposed 
by Bischoff and Pinner (Ber., 5, 212). 

A solution of the acid or of its barium salt rapidly decolorises 
bromine-water. 

When the aqueous solution of the acid is neutralised with baryta, 
and the barium salt allowed to crystallise, the mother-liquor has an 
acid reaction, and if it is again neutralised and still further 
concentrated, the acid reaction reappears. These facts point to the 
existence of an internal anhydride. The last mother-liquor, when 
concentrated first on a water-bath, and finally over sulphuric acid, 
yields a solid amorphous residue, which is probably a salt of a poly- 
acid. C. H. B. 
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Formation of the Anhydrides of Mono- and Di-basic Acids. 
By R. Anscuiizz (Annalen, 226, 1—13).—The anhydrides of mono- 
basic acids can be prepared by heating for several hours a mixture of 
the acid chloride with the acid; for example, acetic chloride and acetic © 
acid, benzoic chloride and benzoic acid, &c. The yield varies from 
50 to 90 per cent. of the theoretical. Better results are obtained by 
the action of a dibasic acid on the corresponding chloride. 

Mller (J. pr. Chem. [2], 22, 194) has recently shown that an 
almost theoretical yield of succinic anhydride is obtained by heating 
equivalent quantities of succinic chloride and succinic acid, and then 
distilling the product. 

Attempts to prepare a mixed anhydride by acting on benzoic acid 
with acetic chloride were unsuccessful. 

A large number of anhydrides of dibasic carboxylic acids have been 
obtained by the author and others, by the action of acetic chloride on 
the dibasic carboxylic acids, namely, the anhydrides of succinic, 
monochloro-succinic, monobromo-succinic, maleic, acetomalic, di- 
aceto-tartaric, diaceto-racemic, citraconic, and itaconic, camphoric, 
phthalic, and diphenic acids. 

In preparing the anhydrides of succinic, camphoric, phthalic, and 
diphenic acids, the acetic chloride may with advantage be replaced by 
acetic anhydride. W.C. W. 


Racemic Acid from Fumaric Acid and the Calcium Salts 
of the Four Isomeric Tartaric Acids. By R. Anscniirz (Annalen, 
226, 191—201).—Kekulé and the author have shown (Abstr., 1881, 
156) that the racemic acid obtained by the oxidation of fumaric acid, 
is erystallographically identical with the racemic acid prepared form 
dextrotartaric acid. Proof of its chemical identity is now given by 
showing that its sodium ammonium salt, like that of ordinary racemic 
acid, can be resolved into a mixture of the salts of dextrotartaric and 
levotartaric acids. The salts of these latter acids were identified both 
by chemical and crystallographical examination. 

Calcium racemate always crystallises with 4 mols. H,O in microscopic 
needle-shaped prisms. Crystals suited for measurement could not be 
obtained. Calcium mesotartrate, C,H,O,Ca + 3H,0, was prepared 
from inactive tartaric acids derived from the three sources, namely, 
from dextrotartaric acid, from dibromosuccinic acid, and from maleic 
acid. The three preparations were found to be crystallographically 
and optically identical. It crystallises in the triclinic system; axial 
ratios: a: b : c = 0°886: 1 : 0°96764; observed faces: coPco, coPoo, 
P'co, 'Pco, coP', coi P, coP'3. 

Calcium dextrotartrate, C,H,O0,Ca + 4H,0, and calcium levotartrate, 
C,H,O,Ca + 4H,O, crystallise in identical forms and do not show 
hemihedric faces. They crystallise in the rhombic system ; axial 
ratios: a : b: c = 0°87157 : 1 : 090834; observed faces, Poo, Poo. 

A. J. G. 


Ethylidenethenyltricarboxylic Acid. By E. Hsett (Ber., 17, 
2833—2835).—The triethyl salt of this acid is readily obtained by 
the action of ethyl sodomalonate on ethylic a-chlorocrotonate. It boils 
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at 285—287°. The free acid, CHMe: C(COOH).CH(COOH),, is 
moderately soluble in water, more sparingly in ether, and melts at 
185° with evolution of carbonic anhydride. The barium and calcium 
salts dissolve readily in cold, less so in hot water; the silver salt, 
C;H;0,Ags, forms a flocculent precipitate. The monethyl]-derivative, 
C,H,,.0, + 3H,0O, obtained by saponifying the normal salt with a 
slight excess of alkali and crystallising the oily product from water, 
forms large well-formed crystals melting at 70°. When placed ina 
desiccator this loses 2 mols. H,O, and the residual compound C,H,,0, 
+ H,O melts at 145°. A. K. M. 


Ethyl Acetylenetetracarboxylate. By C. A. Biscnorr and 
C. Racu (Ber., 17, 2781—2788).—This ether, prepared by the action 
of iodine on ethyl monosodomalonate, melts at 76°. When sufficient 
sodium is employed to form the disodium-derivative, ethyl dicarbon- 
tetracarbowylate, C,(COOEt), (Conrad and Guthzeit, Abstr., 1884, 
297) is formed. This crystallises in short thick hexagonal prisms 
melting at 56°. When two atomic proportions of sodium are dissolved 
in the smallest possible quantity of alcohol, and then added to ethyl 
malonate, ethyl disodomalonate is precipitated. This is quickly {fil- 
tered and washed with ether, and then forms a white powder, but the 
authors were never able to obtain it quite pure, as slow decomposition 
at once sets in. If the precipitate first formed is not filtered off, it is 
very soon redissolved, and the addition of ether then precipitates a 
much more stable white powder, which gives numbers agreeing with 
the formula COONa.CHNa.COOEt. Ethyl propenyltricarboxylate 
yields a similar compound, COONa.CNa(COOEt).CHMe.COOH. 
Attempts to obtain the salt, CH(COOEt),.C(COOEt).CH(COOEt),, 
by the action of sodium ethylate on a mixture of ethyl malonate 
and ethyl chloromalonate, proved unsuccessful. EHthylic monethyl- 
acetylenetetracarboxylate, CEt(COOEt),.CH(COOEt)., was obtained by 
acting on ethylic sodethylmalonate with ethyl chloromalonate. It forms 
a viscid colourless oil which boils at about 200° under 150 mm. pres- 
sure. When treated with chlorine at 70—80°, it forms the mono- 
chloro-derivative, an oil possessing an irritating odour and a sp. gr. of 
1076 at 20° compared with water at 15°. Unlike most monosub- 
stituted malonic derivatives, ethyl acetylenetetracarboxylate does not 
form chloro-derivatives. If the temperature is raised to 200°, regular 
absorption of chlorine takes place, but carbonic anhydride is given 
off, and ethyl dichlorethenyltricarboxylate is formed. An attempt to 
obtain ethyl dichloracetylenetetracarboxylate by the action of iodine 
on ethyl sodochloromalonate proved also unsuccessful. The iodine 
solution was at once decolorised, but after a time, iodine was again 
liberated and ethyl dicarbontetracarboxylate formed. The authors 
have found that the chlorine in ethyl chloromalonate is capable of 
liberating iodine from sodium iodide, aud it is probable that in the 
above reaction the compound wished for was first produced, but then 
decomposed by the sodium iodide formed. L. T. T. 


Monobromo- and Dibromo. -pyromucice Acids. By F. Canzo- 
Negi and V. Oxiveri (Gazzetta, 14, 172—180).—Schiff and Tassinari 
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have described two isomeric monobromopyromucic acids prepared by 
the action of potash on the addition-product of bromine on ethyl pyrc- 
mucate, and fractional crystallisation from boiling water. In this 
paper, a description is given of a repetition of these experiments, boil- — 
ing benzene being used as the fractionating menstruum. The crude 
product of the above reaction was by this means separated into a 
monobromo-pyromucic acid melting at 155°, identical with one of the 
acids described by Schiff, and a dibromopyromucic acid melting 
at 185°, identical with an acid described by Tonnies. 

A better method for their separation is based on the different 
degrees of solubility of their barium salts in cold water, in which that 
of the former is readily, but that of the latter sparingly soluble. It 
would thus appear probable that by the limited action of bromine on 

yromucic acid there is produced, besides the dibromide, a certain 
quantity of the tetrabromide of pyromucic acid ; the former yields the 
monobromo-, the latter the dibromo-substituted acid. Monobromo- 
pyromucie acid crystaliises in clinorhombic prisms soluble in alcohol 
and ether, its bariwm salt in quadrilateral scales; its silver salt is an 
amorphous precipitate. Dibromopyromucic acid crystallises in hexa- 
gonal lamine soluble in ether and alcohol, sparingly soluble in water ; 
its barium salt in prismatic needles ; its silver salt is a white amor- 
phous powder. Experiments were made on the dry distillation of the. 
ammonium salts of these acids with a view of obtaining pyrroline 
from them, but, owing to the small quantity of material, the results 
were far from satisfactory. V. H. V. 


Action of Hydrogen on Acetamide. By J. C. Essner (Bull. 
Soc. Chim., 42, 98).—Acetamide, when treated with sodium amalgam 
in the presence of sodium bicarbonate, is converted into alcohol and 
sodium acetate. With the copper-zine couple, it yields alcohol, 
together with small quantities of aldehyde, and an oil decomposing on 
distillation. The simultaneous formation of alcohol and aldehyde may 
be expressed by the following equations: —C,H,O0.NH, + 2H, = NH; 
+ C.H,O and C,H,O.NH., + H, = NH; + C.H,O. The evolution of 
ammonia was very marked. V. H. V. 


Occurrence of Leucine and Tyrosine in Beet Molasses. 
By E. O. v. Lippmann (Ber., 17, 2835—2840).—A considerable quan- 
tity of the alcoholic liquors employed in treating lime sucrate by 
the elution method, was neutralised with sulphuric acid, and after 
remaining for some time the solution was separated from the pre- 
cipitate. The liquor was then freed from alcohol and evaporated 
toa small bulk, but no further separation took place. On dissolv- 
ing the product in hot water and adding lead acetate, an abundant 
precipitate was produced. This was filtered off, the solution 
treated with hydrogen sulphide, concentrated to a syrup, and 
introduced into alcohol, which produced a sticky tough precipitate, 
probably containing dextran. The alcoholic solution was evaporated, 
treated with lead acetate and with animal charcoal, and on evapora- 
ting the filtrate and allowing it to remain for a time, crystals were 


246 ABSTRACTS OF CHEMICAL PAPERS. 


obtained, the first crop of which consisted of tyrosine,and the second a 
mixture of tyrosine with leucine, the latter being readily separated by 
crystallisation from alcohol. The specific rotatory powers of the 
tyrosine and leucine so obtained were found to agree with those of 
animal tyrosine and of leucine obtained from casein, with which they 
are no doubt identical. A. K. M. 


Derivatives of Carbamide. By R. Benrenp (Ber., 17, 2846— 
2847).—The author recently described a compound obtained by the 
union of carbamide with ethyl acetoacetate (Abstr., 1884, 583). 
When the sodium salt, C;H;N,O0;Na, of this compound (loc. cit.) is 
decomposed by acids, a molecule of water is eliminated, and a sub- 
stance, C;H,N,O., formed. When this is treated with nitric acid, the 
methyl-group is oxidised to carboxyl, and a nitro-group introduced ; a 
dibasic acid is obtained, the hydrogen potassium salt, C;H,N;O0,K + 
H,0, of which can be split up into carbonic anhydride and the 
potassium salt of a new nitro-compound, C,H;N;0O,. When reduced, 
this yields a base which combines with cyanic acid to form a com- 
pound C;H,N,O,;; this is distinguished from xanthine by containing 
in addition the elements of a molecule of water, but it readily yields 
the murexide reaction. The investigation is being continued. 


A. K. M. 


Action of Hydroxylamine on Pyrroline. By G. L. Cramictiax 
and M. Dennstepr (Gazzetta, 14, 156—157).—On boiling an alcoholic 


solution of equal parts of hydroxylamine hydrochloride, sodium carbo- 
nate, and pyrroline, there is formed, besides ammonium carbonate, a 
white crystalline substance, C,H,N.O., melting at 173°. The reaction 
may provisionally be represented thus:—C,H,NH + 2(NH,.0OH) = 
C,H,(NH.OH), + NH;; but the authors propose to examine the re- 
action more completely, and to extend their investigations to other 
imido-compounds. V. HV. 


Pyrroline 2.-Carboxylic Acid. By G. L. Cramician and P. Sizer 
(Gazzetta, 14, 162—173).—On heating together a mixture of pyrro- 
line, ammonium carbonate, and water in sealed tubes at 130—140", 
a-pyrrolinecarboxylic acid, C,H,N.COOH, is formed, identical with 
that obtained by Schwanert from ammonium pyromucate (Abstr., 1882, 
212). The reaction is however very incomplete, a large proportion of 
pyrroline remaining unaltered. If the reaction be effected above 140°, 
a small quantity of an acid is produced probably identical with B-pyrro- 
linecarboxylic acid. The calciwm salt of the a-acid forms sparingly 
soluble white scales of the composition Cj.H,N,O,Ca; when perfectly 
dry, it yields pyrroline on distillation. The silver salt, obtained by the 
addition of silver nitrate to an aqueous solution of the barium salt, 
forms small needles, sparingly soluble in water ; the methyl salt, formed 
hy the action of methyl iodide on the silver salt, crystallises in long 
needles or large prisms having an aromatic odour. It melts at 73°, is 
readily soluble in ether and in alcohol, sparingly soluble in water. 
‘The ethyl salt, obtained in a similar manner, melts at 39°, boils at 


—- mx te =e oe ce ef oe Sw. ob oe oO eee a Oe ee 


ORGANIC CHEMISTRY. 247 


230—232°, is readily soluble in alcohol, ether, and petroleum, but only 
sparingly in water. If the vapour of bromine is passed into a boil- 
ing aqueous solution of methyl a-pyrrolinecarboxylate, a white 
flocculent precipitate is formed: this is a tribromo-derivative, - 
C,Br;NH.COOMe, which crystallises in long needles melting at 209°, 
and is readily soluble in ether and boiling alcohol, sparingly in water. 
Thus a-pyrrolinecarboxylic acid differs in its reaction with bromine 
from pyromucic acid, which forms an additive-product containing 
4 atoms of bromine. The «-tribromopyrrolinecarboxylic acid crys- 
tallises in long needles soluble in ether, alcohol, and acetone ; when 
heated at 140—150° it is completely decomposed without fusion. By 
the action of acetic chloride on silver «-pyrrolinecarboxylate, an acetyl- 
derivative is obtained ; this forms scales which melt at 75°, but are 
decomposed at the point of fusion into acetic acid and pyrocoll 
(Abstr., 1881, 295). The introduced acetyl-grouping may replace an 
atom of hydrogen in the imido- or carboxyl-group :—C,H,;NAc.COOH 
or C,H;NHCOAc. Either of these substances might be decomposed in 
accordance with the above change; the authors, however, consider 
the latter formula to be the more probable, inasmuch as their experi- 
ments tend to show that the hydrogen in the imido-group cannot be 
displaced by acetyl if a hydrogen-atom in the pyrroline nucleus is 
displaced by the acetyl- or carboxyl-group. 

When methyl! a-pyrrolinecarboxylate is heated with excess of acetic 
anhydride in sealed tubes at 250—260°, the methyl salt of acetyl-a- 
pyrrolinecarboxylic acid, C,H,AcNH.COOMe, is formed, which crys- 
tallises in long needles melting at 113°, soluble in alcohol, ether, and 
boiling water. By the action of silver nitrate, a silver derivative, 
C,H;NO,Ag, is obtained as a white precipitate. On saponifying the 
methyl salt and subsequently acidifying, the corresponding acid, 
C,H,AcNH.COOH, is obtained; this forms shining white leaflets 
melting at 186°, soluble in water, alcohol, and ether. Its silver salt, 
C,H.Ac.NH.COOAg, is a sparingly soluble precipitate; its lead salt 
forms glistening needles, and its calciwm salt, (C;H,NO;),Ca,70H,, 
forms large prisms belonging to the triclinic system. V. H. V. 


Synthesis of Furfurane-derivatives from Ethyl Diacetosuc- 
cinate. By L. Knorr (Ber., 17, 2863—2870).—Ethyl carbopyrotri- 
tartrate is formed when ethyl] diacetosuccinate is heated at 200° or 
treated with concentrated hydrochloric acid, the product being iden- 
tical with the compound C,oH,,0; described by Harrow (Trans., 1878, 
433). It dissolves readily inalkalis and in sodium carbonate solution, 
acids reprecipitate it unchanged; it is saponified by boiling with 
aqueous or alcoholic potash or with dilute sulphuric acid, as stated by 
Harrow. By the action of concentrated sulphuric or phosphoric acid 
on ethyl diacetosuccinate in the cold, a molecule of water is eliminated 
and diethyl carbopyrotritartrate, C.,H,.O5, is obtained, showing that 
carbopyrotritartaric acid is a dicarboxylic acid. This diethyl-derivative 
has not the character of an ethyl salt of a ketonic acid, is insoluble in 
alkalis, and does not react with either phenylhydrazine or hydroxyl- 
amine. Its properties, mode of formation, and also the conversion of 
carbopyrotritartaric acid into pyrotritartaric acid indicate it to be 
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CMe : C.COOEt 
pyrotritartaric acid is therefore dimethylfurfuranedicarboaylic acid. 
Viethyidimethylfurfuranedicarboxylate boils at 275°5° (bar. 735 mm.), 
When ethyl carbopyrotritartrate is warmed with an excess of alcoholic 
potash, the normal potassium sa/t is obtained, and by action of barium 
nitrate on this, the bariwm salt C;H,BaO;. The acid liberated from the 
potassium salt forms slender white needles melting at 230°, and agrees 
in its physical and chemical properties with Harrow’s carbopyrotri- 
tartaric acid. When heated with soda-lime, it yields an oil (probably 
dimethylfurfurane) insoluble in water, and when heated with water at 
200° a substance soluble in water. According to Harrow, carbopyro- 
tritartaric acid does not yield normal salts, but is converted, when 
boiled with an alkali, into the normal salt of an acid, CsH,O,; the 
author, however, obtains normal carbopyrotritartrates in this way. 
When the acid is dissolved in ammonia and the excess of the latter 
is expelled by boiling, the hydrogen ammonium salt is obtained. The 
hydrogen silver salt, CsH,AgO;, is stable, and the normal salt, 
C,H,Ag,0;, unstable when exposed to light. 

It would seem that the acid obtained by Baeyer and Perkin 
(Abstr., 1884, 838) from ethyl dibenzoylsuccinate is also a furfurane- 
derivative, namely, diphenylfurfuranedicarboxylic acid. 

By the action of aqueous or alcoholic ammonia on ethyl diaceto- 


pome : C.COOEt 


diethyldimethylfurfuranedicarboxylate, , and carbo. 


succinate, ethyl dimethylpyrrolinedicarbozylate, NHC 


CMe : C.COOEt 
is produced, isomeric with the compound obtained by the reduction of 
éthyl isonitroso-8-imidobutyrate. Analogous pyrroline-derivatives are 
formed by the action of aniline, paratoluidine, and 8-naphthylamine. 
A. K. M. 


Derivatives of Ethyl Acetophenoneacetoacetate and of Ethyl 
Acetonylacetoacetate. By C. Paat (Ber., 17, 2756—2767).—By 
the dehydration of acetophenoneacetone the author obtained two 
isomeric compounds of the formula C,,H,O, (Abstr., 1884, 1177). 
The one melting at 82—83° the author names dehydracetophenonace- 
tone, and ascribes to it one of three formule: CPh : C.CH,.COMe: 
COPh.CH;.C : CMe; or COPh.CH,.CH;.C : CH: the other, melting 
at 41—42°, he considers to be phenylmethylfurfurane (phenylmethylte- 
traphenol), to have the formula a o> and to be formed 


according to the equations :— 


CH,.COMe __-CH:CMe.0H _ CH: CMe 
<CH,.COPh =<CH:CPh.OH = <CH:CPh7O + H:0- 


A better yield of phenylmethylfurfurane is obtained when fuming 
hydrochloric acid is substituted for acetic anhydride: when this is 
done no dehydracetophenone-acetone is formed. ~ 

Ethy] acetophenone-acetoacetate yields analogous dehydrated deriva- 
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tives. When poured into boiling alcoholic potash it yields an acid, 
CH Os, already described. This compound, which shows the pro- 
perties of an unsaturated ketonic acid, the author designates dehydro- 
acetophenone-acetonecarboxylic acid, and believes to be the carboxylic - 
acid of dehydracetophenone-acetone just described. This acid is not a 
stable compound, and when boiled with mineral acids is converted into 
a stable isomeric acid, which forms white glistening needles melting 
at 180—181°; when the new acid is heated with water in sealed tubes at 
240—250°, it splits up into phenylmethylfurfurane and carbonic anhy- 
dride, and is therefore undoubtedly phenylmethylfurfuranecarboaylic 
COOH.C : CMe 


ba: cP’ 
probably to be explained by supposing an addition of water to the 
latter when treated with the mineral acid, and a simultaneous conver- 
sion of the ketonic groups into unsaturated alcoholic groups. The 
compound so formed would then again give up the elements of water 
and form an internal oxide :— 


COOH.C : CMe.0H COOH.C : CMe 
= l 0 + HO. 


| 
CH.CPh.OH CH:CPh 


This acid begins to sublime at 100°, and yields long needles of the 
unchanged acid: it is easily soluble in alcohol, benzene, ether, &. It 
is also decomposed into the furfurane by long-continued boiling with 
mineral acids, and very easily and completely by distillation over zinc- 
dust. It does not combine with phenylhydrazine. The alkali salts 
are easily soluble in water, the others less so. 

Ethyl acetonylacetoacetate, already prepared by Weltner (Abstr., 
1854, 746), when treated with fuming hydrochloric acid yields ethyl 
pyrotritartrate. The acid obtained from this ether was proved to be 
identical with pyrotritartaric acid. From analogy with the above reac- 
tions the author believes pyrotritartaric acid to have the constitution 


COOH.C : CMe, 
| Jo and not to be a ketonic acid as hitherto believed. 
CH : CMe 
This view is strengthened by the fact that this acid does not combine 
with phenylhydrazine. If this view is correct, carbopyrotritartaric 
acid must be looked upon as dimethylfurfuranedicarboxylic acid, 


<¢tCooH} : ae The author considers it very probable that 
all compounds containing the —CO.CH,;.CH,.;CO— group are 
readily convertible into furfurane-derivatives. Pyrotritartaric acid 
when heated with water at 150—160° undergoes a peculiar reaction, 
yielding a ketone, CsH,»O2, which boils at about 187°, is easily soluble 
in water, and combines readily with phenylhydrazine to form a crys- 
talline compound. The author believes it to be acetonylacetone. 
Bromophenylmethylfurfurane tetrabromide, C,,H,Br,O, is obtained by 
adding the furfurane to an excess of cold bromine : during the reac- 
tion, the temperature should be kept low enough to keep a part of the 
bromine frozen. This compound forms bronze-coloured, metallic- 


acid, O. Its formation from the ketonic acid is 
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looking scales, which are insoluble in the usual solvents in the cold, 
and decompose on heating. It blackens at 200° and melts at 208— 
210°. Tetrahydrophenylmethylfurfurane (phenylmethyltetramethylene 
oxide) is obtained by the reduction of an alcoholic solution of the 
furfurane with sodium. It forms a colourless mobile oil which distils 
without decomposition at 230°. It is insoluble in water and alkalis, 
but miscible in all proportions in alcohol, ether, &c. It does not react 
with phenylhydrazine, and can be boiled with sodium without decom- 
position : it therefore contains neither ketonic oxygen nor hydroxyl. 

With hydroxylamine, dehydracetophenone-acetoacetic acid forms a 
compound, C,,H,.N;0;, which crystallises in white scales soluble in 
ether, alcohol, mineral acids, and alkalis, but only very sparingly in 
water. It turns brown at 150°,and melts with decomposition at 172°. 
This reaction is remarkable as, although the acid contains only one 
carbonyl-group, it enters into reaction with 2 mols. of hydroxylamine. 
With phenylhydrazine, this acid forms a very unstable compound, 
C,sH,.N,O2, which crystallises from water in small yellow needles. 

When phenylmethylfurfuranecarboxylic acid is boiled with a large 
excess of acetic anhydride, a compound, C,,H).0,, is formed, which 
crystallises in flat plates soluble in alcohol, ether, and benzene: it 
melts at 80—83°. It is at once dissolved by aqueous caustic soda with 
ve-formation of the criginal acid. The author is now investigating 
this compound. 

Besides the compound, C,,H\N2, already described (Joc. cit.), the 
author, by the action of phenylhydrazine on an ethereal solution of 
acetophenone-acetone, has ‘obtained another compound, C,;H,;N,0, 
which crystallises in well-formed prisms easily soluble in ether and 
benzene. It melts at about 105°, but is exceedingly unstable, even at 
ordinary temperatures. 

When ethyl acetophenone-acetoacetate is boiled with dilute hydro- 
chloric acid, it yields phenylmethylfurfuranecarboxylic acid together 
with a small quantity of phenylmethylfurfurane. The oil obtained 
by Weltner was probably a mixture of these two compounds. 

we eA 

The Thiophene Group. By V. Meyer and O. Srapter (Ber., 17, 
2778—2779).—The authors have endeavoured to obtain amido-deriva- 
tives of thiophene by the reduction of the nitro-derivatives, but 
although they have tried a great variety of reducing agents, they 
have up to the present been unsuccessful; entire decomposition has 
always set in. They find, however, that the thiophene-derivatives 
have much more intense colouring properties than the benzene-deriva- 
tives. When mononitrothiophene is boiled with alkalis, it dissolves to 
a brownish-red solution. Mononitrothiophenesulphonic acid is at once 
converted into a magenta-coloured solution by the action of ammonium 
sulphide. When dinitrothiophene, in alcoholic solution, is treated 
with a very small quantity of potash, it gives a very brilliant dark-red 
solution ; this is due to the presence of a potash salt which the authors 
have obtained as a reddish-violet varnish, by precipitation with ether. 
Excess of alkali or acid destroys the colour. The magenta coloration 
(first observed by Hofmann) obtained when a drop of caustic potash 
is added to an alcoholic solution of commercial dinitrobenzene, is due 
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to the presence therein of dinitrothiophene ; dinitrobenzene, prepared 


from benzene free from thiophene, does not show this reaction. 
iy F. % 


A Simple Method of obtaining Thiotolene and Thioxylene. 
By K. E. Scuuuze (Ber., 17, 2852—2854).—This method consists in 
submitting the acid used in the purification of xylene and toluene to 
distillation with steam. If the acid be first diluted with water, less 
sulphurous anhydride is evolved, whilst the yield of oil is greater: 90 
per cent. of the oil distilled between 135—138°, and contained 44 per 
cent. thioxylene. The oil obtained from the acid used in purifying 
toluene yielded, on rectification, a product boiling at 111—112° and 
containing 22°3 per cent. thiotolene ; a portion also boiled at about 80°, 
and from its reaction with isatin and sulphuric acid evidently con- 
tained thiophene. 

The author intends to examine the acids used in the purification 
of benzene, naphthalene, and phenol. A. K. M. 


The Benzene Theory. By E. Letimann (Ber., 17, 2719—2723).— 
The author describes comparative quantitative experiments on the 
readiness with which the hydrochlorides of ortho-, meta-, and para- 
nitranilines are decomposed by water, the result being that the ortho- 
compound is the most readily acted on, the para-compound coming next, 
whilst metanitraniline hydrochloride is least acted on. The introduc- 
tion of a nitro-group into aniline is thus seen to diminish the basicity 
of the latter, least of all when it takes up the meta-position, and most 
of all when it occupies the ortho-position. The author also refers to 
many well-knowu observations that show the greater influence of the 
ortho- and para- over the meta-position on certain reactions, and that 
by the introduction of a nitro- or hydroxyl-group into a simple ben- 
zene-derivative, the chemical properties of the latter are affected to a 
less or greater extent, according as the group introduced is in the 
meta-, para-, or ortho-position. The diagonal formula of benzene 
appears to offer a better explanation of the above relation than 
either Kekulé’s or the prismatic formula. A. K. M. 


Monochlorethylbenzene. By Isrratt (Bull. Soc. Chim., 42, 
111—116).—If a current of ethylene is passed into a mixture of 
phenyl and aluminium chlorides, there is formed a mixture of the 
three monochlorethylbenzenes, C,H,CIEt. On fractional distillation, 
the greater part passes over between 179—182°, and consisted of the 
ortho-, meta-, and para-derivatives in the proportion 7: 10:3. The 
portion of the liquid boiling between 180—181° is an agreeably 
smelling liquid of sp. gr. 1°075; when exposed to a freezing mixture 
small crystals are deposited, probably the para-derivative. With 
sulphuric acid, this liquid forms three sulphonic acids, differing 
in appearance and solubility ; it is proposed to make these the subject 
of a future memoir. V. H. V. 


By P. Jannascnu (Ber., 17, 2709— 


Monobromoparaxylene. 
The properties pre- 


2711).—A reply to Jacobsen (this vol., p. 144). 
ply P 
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viously assigned by the author to this compound are confirmed (see 
(Annalen, 171, 79). A. K. M. 


Acetyltoluene. By J. C. Essner and E. Gosstn (Bull. Soe. 
Chim., 42, 95—98).—Acetyl chloride and toluene, when heated with 
small quantities of aluminium chloride, form acetyltolwene, an aromatic 
liquid boiling at 224—225°; sp. gr. at 22° = 09891. As this sub- 
stance on oxidation with potassium permanganate yields metaphthalic 
acid, together with only the smallest traces of the ortho- and para-acids, 
it must have the constitution C;H,AcMe (Ac: Me =1:3). On oxida- 
tion with nitric acid, it seems to form a toluic acid. V. H. V. 


Action of Phosphoric Chloride on Ethers of the Benzene 
Series. By A. Cotson (Compt. rend., 99, 975—977, and Bull. Soe. 
Chim., 42, 152—156).—Paraxylene monethylin dissolves in dilute 
hydrochloric acid even below 100°, yielding dichloro-xylene, alcohol, 
and water. Other ethylins of the benzene series behave in the same 
way, but the reaction is slower. If the paraxylene monethylin is 
allowed to remain in contact with phosphoric chloride in the cold, the 
same product is formed, but if 10 grams of the ethylin are heated 
with 12—14 grams of the chloride until the latter just melts, an 
impure oily chlorethylin is formed, which after some months deposits 
terephthalic acid. When paraxylene monethylin is heated with two 
and a half times its weight of phosphoric chloride, hydrogen 
chloride, phosphorus trichloride, phosphory] trichloride, and monochlor- 
ethane are given off, and the liquid in the flask acquires a wine-red 
colour. If this liquid is thrown into water, heat is developed, and as 
the solution cools colourless needles of terephthalic aldehyde are 
deposited, identical in their properties with the terephthalic alde- 
hyde described by Grimaux, but the greater part of the product sinks 
to the bottom as a heavy liquid which soon crystallises. By con- 
tinually treating this liquid with boiling water, the yield of terephthalic 
aldehyde is considerably increased. The fact that the compound 
thus obtained readily reduces tin salts and ammonio-silver nitrate, 
shows clearly that it is a true aldehyde, and not a phthalide. 

Methylbenzyl oxide when heated with phosphoric chloride in the 
same way, yields benzaldehyde, and hence it would seem that the 
reaction is general amongst the ethers of the benzene series. 

In all probability, the phosphoric chloride in the cold, or at about 
100°, acts simply as a chlorinating agent, and forms dichloro-xylene, 
but at a higher temperature (about 175°) it dissociates into phos- 
phorus trichloride and chlorine, and the latter attacks the methyl- 
groups in the dichloro-xylene, and converts them into methylene 
dichloride, thus producing the compound C,H,(CHCI,)., which is 
decomposed by water with formation of terephthalic aldehyde and 
hydrochloric acid. It must be observed, however, that when the 
chlorethylin is heated with phosphoric chloride, it yields no tere- 
phthalic aldehyde, hence possibly the reaction is more complicated than 
that just indicated. In any case it is evident that when phosphoric 
chloride acts on the ethers of the benzene series, it attacks the lateral 
chains. C. H. B. 
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Action of Benzoic Chloride on Isodurene in Presence of 
Aluminium Chloride. By J. C. Essner and E. Gossin (Bull. Soe. 
Chim., 42, 170—174).—The action of benzoic chloride on durene has 
already been studied by Friedel, Crafts, and Ador (Abstr., 1879, 713). 
The isodurene employed by the authors was obtained by the action of 
methyl chloride on toluene. The portion of the crude product boil- 
ing at 185—195° was cooled repeatedly to 20°, in order to separate the 
greater part of the durene, and the portion remaining liquid was then 
converted into sulphonic acids, and the sodium salts were treated with 
hydrochloric acid at about 210°. In this way, tolerably pure isodurene 
is obtained, the greater part of which boils at 185—190°. 

Isodurene is mixed with half its weight of benzoic chloride, and 
aluminium chloride added. The reaction takes place readily in the 
cold, with development of heat, and when all evolution of hydrochloric 
acid ceases, benzene is added, and the product washed with water. 
On distillation, the crude product yields a yellow viscous liquid, boiling 
between 250° and 360°. After some days, this liquid deposits a mass 
of crystals, which are washed with alcohol to remove the adhering 
liquid, and purified by recrystallisation from boiling alcohol. The 
first alcoholic washings deposit a further quantity of the crystals by 
spontaneous evaporation. 

These crystals are benzoylisodurene, C;sHMe,.COPh; they melt at 
62—63°, and boil at about 300°, When treated with potassium 
hydroxide, they yield potassium benzoate and isodurene. Benzoyl- 
isodurene dissolves readily in sulphuric acid, forming a sulphonic acid, 
which is only slightly soluble in cold water, but very soluble in ether. 
When treated with nitrosulphuric acid, benzoylisodurene yields a 
yellow liquid nitro-derivative, and a product which dissolves in water, 
and seems to be a nitro-derivative of some acid formed in the 
reaction. 

Benzoylisodurene in alcoholic solution combines with hydrocyanic 
acid, and when the product (which is difficult to purify) is boiled with 
alcoholic potash, ammonia is evolved, and if the solution is neutralised 
with hydrochloric acid, evaporated to dryness, and the residue ex- 
tracted with absolute alcohol, an acid is obtained, which forms a white 
powder soluble in water, alcohol, and ether. The sodium salt crystal- 
lises jn lamelle. The silver salt on analysis gave numbers agreeing 
with the formula C;HMe,.CPh(OH).COOAg. The acid is therefore 
phenylisodurylglycollic acid. When benzoylisodurene is heated at 
250° with fuming hydriodie acid, it yields benzylisodurene or benzyl- 
tetramethylbenzene, CsHMe,.CH,Ph. Ador and Rillet have shown 
that the isodurene obtained by Friedel and Crafts’ method is identical 
with Jannasch’s f-durene, so that in benzylisodurene and benzoyl- 
isodurene the methyl-groups must be in the positions [2 : 3: 4: 6]. 

When an ethereal solution of benzoylisodurene is placed above an 
aqueous solution of hydrogen sodium carbonate, and treated with 
netallic sodium, it yields a yellow oil, which boils above 360°, and is 
either an alcohol or a pinacone, but its composition approaches most 
nearly to that of phenyl isoduryl carbinol. When this substance is 
heated with benzoic acid, and the crystalline product washed with 
water and then crystallised from ether, pheny] isodury] carbinol ben- 
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zoate, CsHMe,.CPh.OBz, is obtained in colourless crystals, which melt 
at 75°. The acetate is obtained by heating the crude product with 
acetic anhydride in sealed tubes at 100°. It is a yellowish oil, boiling 
above 360°. 

When oxidised by a hot or cold solution of potassium permanganate, 
benzoylisodurene yields an acid, which appears to be benzoylbenzene- 
tetracarboxylic acid, COPh.C,H(COOH),. No pentacarboxylic acid is 
formed even when the permanganate is in very large excess. 

Durene when treated with benzoyl chloride under the above con- 
ditions is only very slightly attacked, and a mixture of durene and 
isodurene yields benzoylisodurene and unaltered durene, without any 
mixed ketone. C. H. B. 


Carbonates of Bivalent Alcohols and Phenols. By M. 
Watacn (Annalen, 226, 77—87). — Isohydrobenzoin carbonate is 
formed when ethyl chlorocarbonate acts on the sodium compound of 
isohydrobenzoin. The bicarbonate could not be obtained. Hydro- 
benzoin carbonate is prepared by an analogous reaction. The sodium 
compound required for its preparation, can only be obtained by the 
action of sodium amalgam on a solution of hydrobenzoin in benzene. 
The carbonate crystallises in needles melting at 126°, which dissolve 
freely in alcohol and ether. 

Ethy] ethylenebicarbonate, C,H,(O.COOEt)., is formed by the action 
of ethyl chlorocarbonate on the sodium compound of ethylene alcohol, 
but it has not been obtained in a state of purity. It is decomposed on 
distillation, apparently yielding ethylene carbonate and ethyl car- 
bonate. The author has repeated Bender’s (Ber., 13, 696) expe- 
riments on the action of ethyl chlorocarbonate on bivalent phenols, 
but has in some instances arrived at different results; namely, from 
resorcinol he obtained ethyl resorcinylbicarbonate, C;H,(O.COOEt),, a 
thick oil boiling between 298° and 302°, miscible with alcohol and 
ether. It is decomposed by prolonged boiling into monoethylresorcinol. 
Orcinol also yields an analogous compound, C,H;Me(O.COOEt)., 
which boils at 311°. It is decomposed by continuous boiling, yielding 
monethylorcinol. Ww. Cc. W 


Action of Phosphorus Trichloride on Aniline. By C. L. 
Jackson and A. E. Menxe (Amer. Chem. J., 6, 89, and Chem. News, 
50, 220).—In 1865 Tait described the product of the action of phos- 
phorus trichloride on aniline as a white salve-like mass, of the com- 
position (NHPh);P;,HCl, easily soluble in water, alcohol, and ether, 
and yielding a platinochloride and several double salts. The authors 
have investigated this subject, and have cogent reasons for contesting 
the above statement. 

The action of phosphorus trichloride on aniline is very energetic, 
when 3 molecular proportions of aniline are added to 1 mol. of tri- 
chloride. The product is a hard white solid, which is a mixture of 
substances, and obstinately resists all attempts at purification; a 
large number of solvents were tried, in all of which, with the excep- 
tion of water, methyl and ethyl alcohol, and acetone, it is insoluble. 
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When, however, the trichloride is added to a large excess of aniline, 
Tait’s salve-like mass is obtained. This contains, amongst other sub- 
stances, aniline hydrochloride; and as Tait purified his substance by 
simply washing it with water, it is evident that the aniline hydrochloride 
would remain mixed with it. With excess of trichloride, the product 
is a white compact mass. Both the latter products are, to a con- 
siderable extent, soluble in ether; this the authors consider to be due 
to their respective solubilities in the excess of aniline in one case, and 
the excess of trichloride in the other. When the original product is 
heated in a dish over a naked flame, it turns orange-red, and aniline 
hydrochloride and a gas containing phosphorus volatilise, whilst the 
residue yields a colourless solution with alcohol, and an orange-coloured 
or red insoluble substance containing 81°73 per cent. of phosphorus. On 
the addition of water to the alcoholic solution, a white precipitate of 
(NHPh),.PHOis formed, aniline hydrochloride and phosphite remaining 
in solution. Attempts to obtain (NHPh),PCl were made, but without 
success. Phosphorus anilide, (NHPh),PHO, prepared as described 
above, forms, after purification, a white amorphous substance, readily 
soluble in cold alcohol and ether, insoluble in cold water; it melts at 
87°, has no acid or basic properties, and is not affected by acids or 
alkalis in the cold. Alcoholic soda attacks it with difficulty; bunt 
boiling with strong hydrochloric acid for 12 hours decomposes 
it completely into aniline hydrochloride and phosphoric acid ; 
whereas by gently heating it with nitric acid, a red solution is pro- 
duced, from which water precipitates a red resinous body containing 
phosphorus, whilst a nitrophenol remains in solution; in one case 
trinitro-, in another metadinitro-phenol were obtained. By heating 
it with acetic anhydride and fused sodium acetate, acetanilide is 
formed. From these results, the authors conclude that the product 
of the action of phosphorus trichloride on aniline, which is soluble 
in water, consists of aniline hydrochloride and NHPh.PCl,. When this 
mixture is heated, the two substances act on one another, producing 
(NHPh),PCl, which in its turn is converted into the insoluble 
(NHPh).PHO by the combined action of alcohol and water. If the 
original product is boiled for some time with excess of aniline, a 
mixture of substances is obtained, amongst which are crystalline 
substances melting at 150° and 208°, and apparently a substance with 
a higher melting point. 

The substance melting at 208° forms small white prisms, apparently 
monoclinic, or long radiating needles. It is freely soluble in hot, less 
so in cold alcohol, insoluble in water and in ether. Aqueous potash 
or sulphuric acid does not act on it in the cold, but when boiled with 
either of them, it is gradually decomposed. Heated with hydro- 
chloric acid at 140° under pressure, it yields phosphorous and phos- 
phoric acids, aniline hydrochloride, some carbon, and gives an odour 
of phenol; its formula is possibly (NHPh);P;0,H,. The substance 
melting at 150° has been very imperfectly examined; it crystallises 
in rather thick white radiating needles. D. A. L. 


Derivatives of Amidoethylbenzenes. By H. Pauckscn (Ber., 
17, 2800—2806).—The ortho- and para-compouuds are best separated 
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by means of the different solubilities of their acetyl-derivatives; 
acetylparamidoethylbenzene is sparingly soluble, the ortho-compound 
very easily soluble in water. The para-compound solidifies at 
—8° to —10°, and remelts at —5°; the ortho-compound does not 
solidify at these temperatures. Both bases resemble the correspond- 
ing toluidines in character. 

Benzoylorthamidoethylbenzene is obtained by heating the base on 
the water-bath with benzoic chloride. It crystallises in small flakes 
melting at 147°. Benzoylparamidoethylbenzene forms long needles 
melting at 151°. When heated with phosphoric acid, orthophenyl- 
ethylthiocarbamide is decomposed, yielding the phosphate of the 
base and orthophenylethylthiocarbimide. The latter is a colourless 
mobile liquid, which boils with partial decomposition at 240—245°. 
Orthamidoethylbenzenesulphonic acid is formed by the action of con- 
centrated sulphuric acid on acetylorthamidoethylbenzene. It forms 
glistening white needles. With potassium nitrite and dimethylaniline, 
it forms a colouring matter crystallising in dark-orange scales. The 
analogous diethylated compound is amorphous. 

Diparethylphenylcarbamide, CO(NH.C,H,Et)2, is formed by the 
action of carbonyl chloride on paramidoethylbenzene. It crystallises 
in long needles, and melts at 217°. Diparethylphenylquanidine, 
CNH(NH.C,H,Et), is formed by heating diparethylphenylthio- 
carbamide, dissolved in alcoholic ammonia, with excess of lead oxide. 
It crystallises in large plates melting at 137—138°. It is easily 
soluble in alcohol, ether, and carbon bisulphide. It dissolves readily 
in concentrated hydrochloric acid, and yields a platinochloride which 
crystallises in scales. 

When 1 molecular proportion of dichloracetic acid is heated on 
the water-bath with 4 of paramidoethylbenzene in alcoholic solution, 
a mixture of two compounds is obtained. The one is a colourless 
compound, which is soluble in alcohol, insolable in boiling water or 
hydrochloric acid, and sublimes at 220—225°. The other is un- 
doubtedly parethylphenylparethylimesatin, analogous to the compound 
obtained by P. J. Meyer (Abstr., 1884, 47), although the author was 
unable to entirely free it from the other substance. When heated 
with hydrochloric acid, it dissolves, ethylisatin being formed, which 
crystallises in red needles melting at 137°. There is thus no doubt 
as to the identity of the imesatin. 

L. F. %. 


Action of Cyanogen on Aromatic Diamines. By J. A. Buapin 
(Bull. Soc. Chim., 42, 104—111).—Cyanogen combines with aromatic 
diamines to produce compounds of the general formula C,H _sNi, 
which form two series of salts, containing 1 and 2 mols. of a mono- 
basic acid respectively. These substances, when heated with hydro- 
chloric acid at the temperature of boiling water, give off one NH-group 
in the form of ammonia; at a higher temperature, two NH-groups are 
separated, thus: (1) CraH»sNy + H,O = C,H»—~N;0 + NH; and 
(2) CoHonsN, + 2H,O = CyHo»_1»N.O. + 2NHs. In this paper, 
the derivatives of orthophenylene and metaparatoluenediamine are 
described. 
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Dicyanometaparatoluenediamine, C,HwN,, obtained by saturating 
a solution of metaparatoluidine with cyanogen, forms colourless 
crystals containing 1 mol. of water. The following constitutional 


formula is assigned to it :— 


Its hydrochlorides, Cy,HiNy,2HCl and C,H »N,,HCl, crystallise in 
colourless needles; its platinochlorides, (CyHN,)2,H.PtCl, + 2H,O 
and Cy,H,oH,,H,PtCl, + 2H,0, crystallise in small needles and tablets 
respectively ; the sulphate, Cy)HioN,,H.SO, + H,O, forms a white crys- 
talline powder. On heating the base with hydrochloric acid at 100°, 
there is obtained a substance of formula C,H,N;O, which crystallises 
in small needles, melts at 290°, and is sparingly soluble in water and 
alcohol ; its hydrochloride, nitrate, and sulphate crystallise in needles ; 
its platinochloride is amorphous. 

When heated with hydrochloric acid at 150°, the base yields two 
substances of the composition C,H,N;,O and C,H,N2O,, of which the 
former is probably isomeric with the above-mentioned compound; the 
latter crystallises in silky needles, and is probably a dihydroxy- 
toluquinoxaline. 

Dicyano-orthophenylenediamine, obtained by passing cyanogen into 
an alcoholic solution of orthophenylenediamine, forms pale yellow 


rhombic tables, sparingly soluble in water, and melts at 280°. Its 
constitutional formula is written thus: CesHy< NH C(NED>- 

Its platinochlorides, (CsH,N;).,H.PtCl,+3H,0 and (C,H,N,),H,PtCl, 
+ H,O, crystallise in yellow needles. When heated with hydro- 
chloric acid at 100°, it yields # compound of the formula C,H;N,0, 
erystallising in needles which melt at 280°; but if the reaction be 
effected at 150°, there is formed a dihydroxyquinoxaline, CgH,N202; 
this erystallises in long needles, melts at 280°, is sparingly soluble in 
water, and forms metallic salts. V. H. V. 


Constitution of the Hydrazines. By E. Fiscner (Ber., 17, 
2841—2846).—In this paper the author shows that the hydrazines 
have the constitution represented by the formule NHPh.NH, and 
NPhMe.NH,, and not NH,Ph : NH and NHPhMe : NH, as assumed 
by Erlenmeyer (Abstr., 1883, 1103). A. K. M. 


Decomposition of Diazo-compounds by Alcohol. By E. 
Wrostewsky (Ber., 17, 2703—2704).—A question of priority. 


Action of Quinones on Amidophenols. By T. Zincke and A. 
Hesesrannd (Annalen, 226, 60—76).—By the action of benzoquinone 


* This formula, together with others, is incorrectly written in the original 
memoir.—V. H. 
VOL. XLVIII. t 
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on orthamidophenol in hot alcoholic solution, quinol and a base of 
the composition C,.H,,;N,O, are produced. The latter is deposited in 
needle-shaped crystals of a violet colour, but the former remains in 
solution. The crystals melt at 250°, and at a higher temperature yield 
a red crystalline sublimate. The compound is soluble in aniline, but 
is dissolved with difficulty by the usual solvents. It is decomposed 
by hot potash or soda lye with evolution of ammonia. It dissolves 
in dilute acids, forming salts which dissociate in the presence of a 
large quantity of water. The hydrochloride, C.,HisN,O,,2HCI, has a 
green metallic lustre. It dissolves freely in alcohol, and is sparingly 
soluble in water. It yields crystalline double salts with mercuric, 
stannic, zinc, and platinum chlorides. The platinochloride forms 
broad needle-shaped crystals of a brownish-red colour, which dissolve 
in hot water. The sulphate is a green crystalline powder; the oxalate 
forms green needles soluble in alcohol, and the picrate steel-blue 
needles melting at 235° with decomposition. 

The acetyl-derivative, C.;H,«!¥,O,Ac,, crystallises in brown needles or 
plates (melting at 285°), and dissolves freely in benzene and in glacial 
acetic acid. The benzoyl-derivative, CyH,N,O,Bz., forms yellow 
needles which melt at 264°5°, and are soluble in hot acetic acid and 
in benzene. 

Cautious oxidation with nitric acid converts the acetyl-derivative 
into oxalic acid and a nitro-product, C.,H,(NO,)N.0,, which is 
deposited from its solution in acetic acid in golden plates. The 
crystals begin to blacken at 265°, and melt between 275° and 280°. 
The nitro-compound dissolves in alkalis, forming a violet solution, 
from which alcohol precipitates a crystalline compound. Tin and 
hydrochloric acid reduce the nitro-product, forming a crystalline 
double salt. Aniline unites with it to form a crystalline compound of 
a dark blue colour, melting at 229°. 

On the addition of sodium nitrite to a solution of the hydrochloride, 
C4H,.N,O,,2HCI. a red crystalline compound is deposited which has 
the composition C,,H,.N,O,.NO).. 

II. Benzoquinone has no action on the acetic derivatives of orth- 
amidophenol, but it enters into double decomposition with orthamido- 
phenyl methyl ether, according to the equation 3C,H,O, + 
20Me.C,H,.NH, a C,H,(N H2.C;H;.0Me),0, + 2C;H,(OH)s. 

The substitution-product crystallises in reddish-violet needles which 
melt at 230°. It has neither acid nor basic properties. 

III. Benzoquinone acts on paramidophenol according to the equa- 
tion 3C,H,O, + 2N H,.C,H,.OH = C,H.(NH:2.C.H;.0H).0, + 
2C;H(OH),. The best results are obtained when a hot aqueous 
solution of the hydrochloride is employed. The crystalline product 
dissolves freely in dilute alkalis, but is sparingly soluble in the usual 
solvents. It is a phenol, not a base. 

IV. The products of the action of benzoquinone on the par- 
amidocresols are phenols. The orthamido-derivative of orthocresol 
yields a red crystalline base, melting at 284°, insoluble in alcohol. 
The hydrochloride, platinochloride, and the acetic derivatives of the 
base are crystalline. 

V. Amidothymol is oxidised to thymoquinone by benzoquinone. 
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VI. No bases are formed by the action of benzoquinone on amido- 
£-naphthol, or on its hydrochloride. W. C. W. 


Methylene-blue and Allied Dyes. By A. Brrnruasen (Ber., 17, 
2854—2862).—In a previous paper (Abstr., 1884, 1156), reasons were 
given for concluding that Lauth’s violet and methylene-blue have the 
following constitutions; in confirmation of these the author now brings 
further proof :— 

N—C,H;.NH, 
NH,CIC es 
C.H;.8 


By the introduction of two amido-groups into methylthiodiphenyl- 


amine, aa C.H,, diamidomethylthiodiphenylamine, 


NH. CH.< NY °SO.H.NE;, is produced, but owing to the presence 
of the methyl-group this does not yield a dye corresponding with 
Lanth’s violet. By the action of fuming nitric acid on methylthio- 
diphenylamine, a dinitrosulphoxide, NMe(C,H;.NO,),SO, is obtained 
crystallising in small needles; it is insoluble in dilute alkalis. 
Diamidomethylthiodiphenylamine hydrochloride, 
NH,C1.C.H,<S4°>0,H,.NH,Cl, 

obtained on reducing the last compound, forms colourless prisms 
almost insoluble in hydrochloric acid, but readily soluble in water. 
By the action of ferric chloride on a solution in dilute hydrochloric 
acid, a very instable bluish-green compound is produced. Lauth’s 
violet can be obtained, not only by introducing amido-groups into 
thiodiphenylamine, but also by heating paradiamidodiphenylamine 
with sulphur, and oxidising the product with ferric chloride, 
NH(C,H,.NH,). + 28 = NH(C,H;.NH,).S + SH), and further from 
paranitraniline and sulphur. 

If thiodiphenylamine be treated with weaker nitric acid than was 
previously employed (Joc. cit.), a mononitro-derivative is produced, 
together with the dinitro-compound. This mononitrodiphenylamine 


sulphowide, OHi< jG >CsHs.NO., yields amidothiodiphenylamine, 


OH.<NB>0,H,.NE,, on reduction ; the latter crystallises in white 


silky scales, somewhat soluble in hot water, readily in alcohol and 
ether; it oxidises readily, but is much more stable than Lauth’s 
white; the hydrochloride, C,,HsNH:)NS,HCl, forms small scales 
readily soluble in water, very sparingly in concentrated hydrochloric 
acid. Amidothiodiphenylamine is converted by ferric chloride into a 
N—O,Hy 
violet-red dye, the constitution of which, HNC | , should cor- 
JsHs.S 
respond with that of Lauth’s violet. This imidothiodiphenylimide forms 
small, rusty-brown, spear-shaped crystals, moderately soluble in alcohol, 
t2 
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but less so in ether ; the hydrochloride, C,,H,N,S,HCIl, is very soluble 
in water and in alcohol; the zinc double salt, 2C,.H,N.S,HCl + ZnCl, 
is readily soluble. The salts of imidothiodiphenylimide dye silk 
violet-red with a shade of brown. Amidothiodiphenylamine may also 
be obtained by heating paramidodiphenylamine with sulphur, hydrogen 
sulphide being abundantly evolved. 

When hydroxydiphenylamine is melted with sulphur, hydrowythio- 


diphenylamine, C.H.< 5 >CH.OH, is produced. On extracting the 


product with dilute hydrochloric acid, dissolving the residue in 
aqueous alcohol and a little hydrochloric acid, and adding ferric 
chloride, a brown precipitate of oxvythiodiphenylimide, CyH;NSO, is 
obtained. This substance dissolves very sparingly in the ordinary 
solvents, more readily in toluene and cumene, and very readily in 
aniline. It has neither basic nor acid properties. Hydroxythio- 
diphenylamine is re-formed on oxidising oxythiodiphenylimide. It has 
no basic properties, but its ready solubility in alkalis indicates its 
phenolic character. A. K. M. 


Chrysaniline. By O. Fiscuer and G. Korner (Annalen, 226, 
175—191).—Nearly all the contents of this paper have been pre- 
viously published (Abstr., 1884, 748). Chrysaniline, CyHisN; + 
2H,0, crystallises in long golden-yellow needles, or in yellowish- 
brown, flat, spear-shaped crystals. When heated, it sinters together 
with loss of its water of crystallisation at about 150°, and melts at 
267—270°. It is sparingly soluble in alcohol. A solution of chrys- 
aniline in hot benzene yields, after a time, golden-yellow plates of a 
compound of the formula C,.H,;N;,C.Hs. A. J.G 


Action of Phenyl Isocyanate on Amido-compounds. By B. 
Kian (Ber., 17, 2880—2885).—Amides of monobasic acids react with 
phenyl isocyanate according to the general equation NPh:CO + 
RCO.NH, = NPhH.CO.NH.COR. 

To prepare phenylbenzoylcarbamide, NHPh.CO.NHBz, dry benzamide 
is heated with phenyl isocyanate at 150°, until the odour of carbanil 
has disappeared. The product forms long silky needles, melting at 
199°; it dissolves readily in alcohol, sparingly in ether, and is inso- 
luble in water. When it is heated, it breaks up into phenyl cyanate and 
benzamide. Phenylpropionylearbamide, NHPh.CO.NH.C;H;0, prepared 
from propionamide and phenyl isocyanate, crystallises in concentrically 
grouped prisms, melts at 137°, dissolves sparingly in boiling water, 
readily in alcohol and ether, and is decomposed by heat into its 
constituents. Phenylacetylearbamide, NHPh.CO.NHAc, melts at 183° 
(see also this Journal, 1876, i, 400). Diphenylacetylcarbamide, 
NHPh.CO.NPhAe (loc. cit.), may be obtained from acetanilide and 
phenyl isocyanate, whilst analogous compounds are also formed from 
formanilide, benzanilide, acetonaphthalide, and benzonaphthalide with 
phenyl isocyanate. The aromatic amido-acids also react with phenyl 
isocyanate, although less readily than the acid amides. Phenyluramido- 
benzoic acid, NHPh.CO.NH.C,H;.COOH, is prepared by heating 
together metamidubenzoic acid and phenyl isocyanate for 1—2 hours 
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at 100°; it is soluble in alkalis and in alcohol, sparingly also in 
ether, but is insoluble in water; it crystallises in concentrically 
grouped prisms, melting with decomposition at 270°, but does not yield 
a condensation-product like the corresponding uramidobenzoic acid. 
The fatty amido-acids react somewhat differently with phenyl 
isocyanate. a-Amidopropionic acid yields diphenylcarbamide, and ap- 
parently also phenylmethylhydantoin:—NPhCO + NH,.CHMe.COOH 
= NPhH.CO.NH.CHMe.COOH; NPhH.CO.NH.CHMe.COOH + 
/NPh.CO 
2NPhCO = CO | + CO(NHPh), + CO,. The phenyl- 
\NH-CHMe 
methylhydantoin has not been isolated, but after boiling the product 
with alcoholic potash, phenylmethylhydantoic acid, 


NHPh.CO.NH.CHMe.COOH, 


was obtained ; this is insoluble in cold, readily soluble in hot water, 
also in alkalis, alcohol, and ether; it melts at 170° with decompo- 
sition. 

Phenylhydrazine reacts with phenyl isocyanate with considerable 
development of heat. The product is diphenylsemicurbazide, 


NHPh.CO.NH.NHPh ; 


it erystallises from dilute alcohol in stellate-groups of needles, is 

sparingly soluble in hot water, readily in alcohol, and insoluble in 

ether; it melts at 170°. Naphthylhydrazines yield similar compounds. 

A. K. M. 

Paraxylyl Phenyl Ketone. By K. Exns and E. Larsen (Ber., 17, 

2847—2849).—By the action of aluminium chloride (50 grams) on a 

mixture of paraxylene (36 grams), benzoic chloride (47 grams), and 

carbon bisulphide (80—100 grams), paraxylyl pheny] ketone, 

C,.H;Me..COPh, 


is obtained. It melts at 36°, boils at 303° (uncorr.), and distils 
extremely slowly in steam ; it is insoluble in water, sparingly soluble 
in glacial acetic acid, but very readily in alcohol, ether, acetone, 
chloroform, light petroleum, and benzene, and crystallises from alco- 
hol in large well-formed prisms. Its solution in glacial acetic acid is 
not attacked by chromic acid even on boiling. Paraxylyl phenyl 
ketone may be oxidised, however, by dissolving it in cold concen- 
trated sulphuric acid, adding chromic mixture and boiling ; the chief 
product of the oxidation is benzoylparatoluic acid. When the ketone 
is boiled for several days in a reflux apparatus, methylanthracene 
is formed, with separation of water: C;H;Me,.COPh — H,0 = 


C.H,MeC | C,H. 
a): an A. K. M. 


Disulphones. By R. Orro and H. DamxKéuuer (J. pr. Chem. [2], 
30, 171—208).— Ethylene diphenylsulphone, C,H,(SO,Ph),, is obtained 
by a method similar to that employed by Otto in the preparation of 
the disulphoxides (Abstr., 1882, 831), namely, by heating a solution 
of sodium benzenesulphinate with ethylene dibromide and alcohol for 
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some time ina reflux apparatus. The unaltered ethylene dibromide and 
alcohol are distilled off ; the disulphone separates from the residue on 
cooling, and is freed from sodium bromide and sodium benzenesulphi- 
nate by washing with water. By crystallisation from alcohol, ethylene 
diphenylsulphone is obtained in long, colourless, odourless needles ; it 
is sparingly soluble in hot water, soluble in boiling alcohol and 
in benzene, very easily soluble in hot glacial acetic acid, and melts 
at 179°5—180°. Nascent hydrogen in presence of acids has no action 
on ethylene diphenylsulphone, whereas in alkaline solutions (by 
sodium-amalgam and water), it is converted into sodium benzene- 
sulphinate and ethyl alcohol, thus :— 


C,H,(SU,Ph), + 2NaOH + H, = 2PhSO,Na + EtOH + H,0. 


Chlorine acts on ethylene diphenysulphone, producing sulphuryl 
chloride, benzenesulphonic chloride, ethylene dichloride, and chloro- 
benzenes ; the action of chlorine in direct sunlight is somewhat 
different, the products being various chlorobenzenes and sulphuryl 
chlorides. Bromine does not attack the disulphone. 

Phenylsulphonethyl alcohol, PhSO..CH,.CH,.OH, is obtained by 
heating ethylene-diphenylsulphone with aqueous potash on a water- 
bath, and subsequent extraction of the liquid with ether. On eva- 
poration, the ethereal solution leaves this compound as a colourless 
syrupy liquid, which has a neutral reaction and an intensely bitter 
taste; itis miscible with alcohol and benzene, and but sparingly soluble 
in water. Its formation is explained by the following equation :— 


C.H,(SO,Ph), + KOH = PhSO,.C.H,.OH + PhSO,K. 
This alcohol has also been prepared synthetically by heating an 
aqueous solution of sodium benzenesulphinate with ethylene chlor- 
hydrin in sealed tubes at 120°; its formation is represented by the 
equation— 


C.H,Cl.OH + PhSO,Na = PhSO,.C,H;.OH + NaCl. 


It is not acted on by nascent hydrogen in acid solutions, but nascent 
hydrogen in alkaline solutions converts it into ethyl alcohol and 
benzenesulphinic acid or thiophenol. 

The following derivatives of this aleohol have been prepared by the 
ordinary methods :—The acetate, PhSO,.C,H,.O0Ac, is a syrupy colour- 
less liquid, having a bitter taste; it does not solidify at — 12°, and is 
miscible with alcohol, benzene, and ether. The benzoate, 


PhSO..C,H,.OBz, 


forms white, shining, silky needles melting at 124—125°; it is in- 
soluble in water, but easily soluble in alcohol and chloroform, less 
easily soluble in ether. 

Phenylsulphonethyl hydrogen sulphate, PhSO;.C,H,.SO,H, is formed 
by mixing the alcohol with sulphuric acid; on diluting with water, 
phenylsulphonethyl oxide separates out. The filtrate from this is 
neutralised with barium carbonate, and after removal of the barium 
sulphate yields, on spontaneous evaporation, barium phenylsulphon- 
ethyl sulphate, (PhSO,.C,H,.SO,).Ba + 3}H,O, which crystallises in 


needles having a vitreous lustre. The salt is soluble in water, its 
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aqueous solution is decomposed by boiling, with formation of barium 
sulphate, sulphuric acid, and the alcohol. 

Phenylsulphonethyl chloride, PhSO,.C,H,Cl, is obtained by acting 
with phosphorus pentachloride on phenylsulphonethy] alcohol ; also 
by acting with hydrochloric acid on the alcohol in sealed tubes at 
150°. It erystallises from hot benzene in lustrous six-sided tablets, 
is soluble in benzene and alcohol, but sparingly soluble in water, and 
melts at 55—56°. In all its properties, this compound resembles the 
alkyl chlorides; when heated with sodium benzenesulphinate, it 
yields ethylene-diphenylsulphone, and when acted on with sodium 
paratoluenesulphinate, ethylene-phenylparatolylsulphone, 

PhSO,.C,H,.SO.C,H,, 
is obtained ; this crystallises in small, white, lustrous needles melting 
at 162°. 

Sodium-amalgam, in presence of alcohol, converts phenylsulphon- 
ethyl chloride into ethyl alcohol and sodium benzenesulphinate ; zinc 
and hydrochloric acid do not act on it. 

Diphenylsulphonethyl owide, (PhSO,.C,H,).0, is obtained by acting 
with silver oxide on phenylsulphonethyl chloride: it is also produced 
by the action of dehydrating agents on phenylsulphonethyl alcohol. 

It is almost insoluble in water, slightly soluble in ether, and easily 
soluble in benzene and alcohol, from which solutions it separates in 
small, white, lustrous needles, or by slower evaporation in yellowish 
hard prisms melting at 69—70°. This compound is also formed ir 
small quantities by the action of potassium hydroxide, and also 
of baryta, on ethylene diphenylsulphone. P. P. B. 


Replacement of two Chlorine-atoms in Chlorides by 
Oxygen, by Means of Anhydrous Oxalic Acid. By R. Anscniirz 
(Annalen, 226, 13—22).—The anhydrides of mono- and bi-basic acids 
can be prepared by heating the acids with the theoretical quantity of 
anhydrous oxalic acid. The method yields excellent results. 

The chlorides of aromatic aldehydes are converted into aldehydes 
by the action of anhydrous oxalic acid, for example, benzal chloride, 
Ph.CHCl,, yields benzaldehyde, Ph.CHO, and chlorobenzal chloride, 
C.H,Cl.CHCl, yields chlorobenzaldehyde, C;H,C1].CHO. Benzotri- 
chloride, Ph.CCl;, under similar treatment, yields a mixture of benzoic 
anhydride and benzoic chloride, but if an excess of oxalic acid (3 mols. 
to 2) is used, the products consist of the pure anhydride. 

W. C. W. 

Derivatives of Orthonitrobenzoic Acid. By C. A. Biscnorr 
and C. Racu (Ber., 17, 2788—2800).—Orthonitrobenzoic chloride 
was prepared from the nitro-acid by Claisen and Shadwell’s method, 
and purified by crystallisation from ether. During this process, 
small quantities of a substance forming colourless needles were 
several times obtained. This substance proved to be orthonitrobenzoic 
anhydride. It is very sparingly soluble in water and ether, more 
soluble in alcohol, and melts at 135°. It is re-converted into the 
acid by alkalis. By the action of orthonitrobenzoic chloride on 
ethyl monosodomalonate, the authors obtained ethyl dinitrobenzoyl- 
malonate, (COOEt),C(CO.C,Hy.NO,)... This compound crystallises 
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in plates melting at 93°, and is the same substance previously 
described by Bischoff—who did not then obtain it pure—as ethyl 
nitrobenzoylmalonate (Abstr., 1883, 912). The yield of this com- 
pound was small, half the quantity of sodomalonate used being recon- 
verted into ethyl malonate; small quantities of an oil were also 
formed, which exploded when heated above 170°. When treated 
with sodium ethylate, ethyl dinitrobenzoylmalonate yields ethyl] sodo- 
nitrobenzoylmalonate and ethyl orthonitrobenzoate, according to the 
equation— 


(COOEt),C(CO.C,H,.NO,), + NaOEt = 
(COOERt),CNa.CO.C,H,NO, + NO,.C,H,.COOEt. 


When an aqueous solution of this sodium-derivative is treated with 
hydrochloric acid, it yields ethyl mononitrobenzoylmalonate, which erys- 
tallises in colourless needles melting at 54°. Its alcoholic solution gives 
an intense bluish-red coloration with ferric chloride, and water then 
precipitates a bright red powder. Attempts to produce a substituted 
ethyl acetylenetetracarboxylate from this ether were unsuccessful. 
When treated with bromine-vapour, the sodium compound just de- 
scribed yields ethyl mononitrobenzoylbromomalonate, which forms long 
prisms melting at 72°. When heated with excess of alcoholic ammo- 
nia in closed tubes at 100°, the dinitro-compound yields orthonitro- 
benzamide and ethyl malonate, together with a small quantity of 
malonamide. By the action of orthonitrobenzoic chloride on ethyl 
disodomalonate, the same dinitrobenzoyl-derivative is obtained as 
when the monosodo-compound is employed. If, however, equal 
molecular proportions of the chloride and of the ethyl disodomalonate 
are used, ethyl sodonitrobenzoylmalonate described above is formed. 
When ethyl disodacetylenetetracarboxylate in alcoholic solution is 
treated with orthonitrobenzoic chloride, ethyl orthonitrobenzoate and 
ethyl acetylenetetracarboxylate are formed. If the dry disodo-com- 
pound is suspended in ether and then treated with the chloride, ethy! 
dicarbontetracarboxylate is formed, together with traces of a sub- 
stance crystallising in needles melting at 150—158°, of ethyl acetyl- 
enetetracarboxylate, and of a colourless oil volatile in a current of 
steam. When silver orthonitrobenzoate is added to acetic cbloride, 
nitrobenzoic and acetic acids are formed. SS 


Paramethoxyphenoxycinnamic Acid. By A. VALENTINI 
(Gazzetta, 14, 147—150).—Oglialoro, by the action of benzaldehyde 
and acetic anhydride on sodium phenylglycollate, has obtained phen- 
oxycinnamic acid together with cinnamic acid (Abstr., 1881, 276). 
In the present paper, the analogous reaction with anisaldehyde is 
studied, and it is shown that there are obtained paramethoxy- 
cinnamic acid and paramethoxyphenoxycinnamic acid ; the former has 
been prepared synthetically by Perkin by heating anisaldehyde with 
sodium acetate and acetic anhydride (Trans., 1877, i, 408). The 
two acids may be separated from the crude crystalline product of the 
reaction by fractional crystallisation from aqueous alcohol, in which 
the paramethoxycinnamic acid is the less soluble. Paramethoxy- 


phenoxycinnamic acid, C,H,(OMe).CH : C(OPh).COOH, crystallises in 
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yellowish-white rectangular tablets, which melt at 200°; its methyl 
salt, obtained by saturating a warm mixture of the acid and methyl 
alcohol with hydrogen chloride, crystallises in white, rectangular 
laminee melting at 100°. Thus the transformations of benzaldehyde 
and anisaldehyde are perfectly analogous. V. my ¥. 


Derivatives of Salicylic Acid. By E. Letimann and R. 
GroraMann (Ber, 17, 2724—2731).—Bromonitrosalicylic acid, 
C;H.Br(NO,)(OH).COOH [COOH : OH: Br: NO, = 1:2:3: 5], 
may be obtained from nitramidosalicylic acid as follows : hydrobromic 
acid is added in four times the theoretical quantity to the nitramido- 
acid, the hydrobromide obtained dissolved in glacial acetic acid, 
nitrous anhydride passed through the solution, which is then warmed 
until no more nitrogen is given off, the product diluted with water 
and cautiously evaporated. It may also be obtained by the addition of 
bromine to a solution of nitrosalicylic acid in hot glacial acetic acid. 
Bromonitrosalicylic acid is readily soluble in hot, less so in cold 
water, very readily in alcohol and ether; it crystallises in needles or 
in nodules, and melts at 222°; the barium salt, (C;H;BrNO;).Ba + 
4H,O, and calcium salt, (C;H;BrNO,;),.Ca + 6H,O, are described. 
The hydrochloride of bromamidosalicylic acid, obtained by the action of 
tin and hydrochloric acid on bromonitrosalicylic acid, forms colourless 
needles readily soluble in water and alcohol, almost insoluble in 
ether; neither the free acid nor the platinochloride could be prepared. 
A diazo-derivative may be obtained crystallising in yellowish-brown 
lustrous scales and yielding OH.C,H;Br.COOH [COOH: OH: Br = 
1: 2:3], on boiling with alcohol. This is sparingly soluble in cold, 
more readily in hot water and very readily in alcohol; it crystallises 
in needles melting at 184°, whilst the bromosalicylic acid obtained 
by Hiibner and Heinzerling (Zeit. f. Chem., 1871, 709) from brom- 
amidobenzoic acid, [COOH : NH, : Br = 1: 2: 3], melts at 
219—220°. The authors confirm the constitution of their acid by 
heating it with water at 180°, by which means it yields carbonic 
anhydride and orthobromophenol. The bariwm and calcium salts, 
(C;H,BrO,;),Ba + 3H,O and (C,H,BrQ ;).Ca + 12H,0, are described, 
and also the lead salt, C; H;BrO;Pb. Dibromosalicylic acid, 


.OH.C,H,Br,.COOH [COOH : OH: Br=1:2:3: 5], 


may be obtained either by the action of hydrobromic acid on the 
above-mentioned diazo-derivative, or better by the addition of bromine 
to a cold dilute solution of salicylic acid in glacial acetic acid. It 
forms long colourless needles, melts at 220°, is almost insoluble in cold 
and only sparingly soluble in boiling water. The barium salt has the 
formula (C;H;Br,0;).Ba + 4H,0; the lead salt, C,H,Br,O;Pb, is 
insoluble. When the monobromosalicylic acid (m. p. 165°) obtained 
by brominating salicylic acid (see Hiibner and Heinzerling, loc. cit.) 
is nitrated, a bromonitrosalicylic acid, of the constitution 


OH.C,H.Br(ON,).COOH (COOH : OH: NO,: Br = 1:2:3: 5] 
is obtained. This melts at 175°, dissolves readily in hot, sparingly in 


cold water, and crystallises in clusters of short yellowish needles 
containing 1 mol. H,0; the following salts have been prepared : 
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(C,H;BrNO;).Ba ; (C,;H;BrNQ,).Ca + «H,O0 ; (C,;H;BrNO;).Pb ; 
C,H,BrNO,;Ba + 2H,0 ; C;H.BrNO;Pb. Dibromonitrophenol, 
C.H.Br,(NO,.).0H [OH : Br: NO,: Br = 1:2: £: 6], 
is obtained as a secondary product in the preparation of the first 
described bromonitrosalicylic acid. It is sparingly soluble in water, 
more readily in alcohol, and crystallises in slender needles melting 
at 142°; the barium derivative, (C;H.Br.NO,).Ba + 10H,0, forms 
green needles. Dibromamidophenol, C,H,Br.(NH,).0OH, obtained by 
the reduction of the nitro-compound, forms reddish-coloured needles 
melting at 190°; it is sparingly soluble in cold, more readily in hot 
water, and still more so in alcohol. It does not yield salts. 
A. K. M. 

Ethyleneamidobenzoic Acids. By H. Scuirr and C. Parent 

(Annalen, 226, 243—248).—LHthylenedibenzamic acid, 
C.H,(NH.C,H;.COOH),, 

is prepared by boiling ethylene bromide with a saturated alcoholic 
solution of metamidobenzoic acid for one day in a reflux apparatus. It 
forms a crystalline powder, melts at 222—225°, is very sparingly 
soluble in water, readily soluble in boiling alcohol or in cold alkalis, 
and is also soluble in moderately concentrated hydrochloric acid. 
A neutral solution of the ammonium salt gives with cupric acetate a 
greenish-blue pulverulent precipitate of the cupric salt, CjsH,N,0,Cu 
+ H,0, and with nickel chloride a pale green precipitate of the nickel 
salt. Diethyl ethylenediethyldibenzamate, C.H,(NEt.C,H,.COOEt)., 
prepared by heating ethylenedibenzamic acid with ethyl iodide and 
alcoholic potash, crystallises in colourless needles or prisms, melts at 
98—100°, and is insoluble in water. 

In the preparation of ethylenedibenzamic acid there is formed at the 
same time another acid distinguished by its more sparing solubility in 
all solvents. It forms a yellow powder, does not melt when heated at 
300°, and is probably a more condensed ethyleneamidobenzoic acid. 

By the action of ethylene bromide on amidobenzamide at least two 
amides of ethyleneamidobenzoic acid are formed; beyond a statement 
as to their ready but unequal solubility in alcohol and in glacial acetic 
acid, no account is given of their properties. A. J. G. 


Ditolylphthalide. By P. pe Bercuem (Bull. Soc. Chim., 42, 
168—169).—100 grams of phthalyl chloride are heated at 100° with 
450 grams of toluene, and 40 grams of aluminium chloride is added 
gradually. When the theoretical amount of hydrogen chloride has 
been given off, the reaction is stopped and the product thrown into 
water. The toluene containing the phthalide in solution is separated 
from the water, the toluene distilled off, the residue dissolved in 
alcohol, and purified by filtration through animal charcoal. Di- 


tolylphthalide, OH, <AHeMe)s., 0, thus obtained forms prisms 


which seem to be ny with an angle of 63:15°. These crystals 
melt at 116°, and are soluble in alcohol, ether, benzene, and toluene, 
but insoluble in water or aqueous potash, The yield is only 4—5 per 
cent., but six isomerides can exist, and possibly only one of them is a 
crystallisable compound. C. H. B. 
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Diphthalyl. By C. Grarpe and P. Guve (Ber., 17, 2851—2852). 
—When a mixture of phthalic anhydride and phthalide is boiled for 


6—7 hours, water is set free and diphthalyl produced : CH<GO>0 
+ CHL<OB>0 = CO<GG >0: C< EGF >CO + HO. The pro- 


duct is extracted with slcphal or chloroform, when nearly pure 
diphthalyl remains behind. The reaction takes place more readily 
with thiophthalic acid in the place of phthalic anhydride. 

A. K. M. 


Phthalyl-derivatives. Parts II and III. By W. Roser (Ber., 
17, 2770—2775 and 2775—2778).— When preparing ethinediphthalyl 
according to Gabriel’s instructions, by heating together phthalic anhy- 
dride, succinic acid, and sodium acetate, the author succeeded in 
isolating two other compounds. When the melt is digested with boil- 
ing water, a double lactone, C,,H,O,, is extracted, and crystallises out 
on cooling. The residue is then boiled with alcohol, to get rid of a 
brown bye-product, and the pale yellow residue dissolved in boiling 
nitrobenzene. On cooling this solution, the yellow needles of ethine- 
diphthalyl crystallise out first, but after a little time are accom- 
panied by red needles of an isomeric compound, which the author 
names isoethinediphthalyl. This compound may be purified by crys- 
tallisation from aniline. Aniline dissolves both the yellow and red 
compound, but deposits the red needles again on cooling, whereas the 
yellow compound combines with the aniline and remains in solution. 


The double lactone, coc Cleo Cm CH. co, crystallises in 
needles. It melts at 120° and is decomposed at 240°. It has no acid 
properties. When boiled with water, carbonates, or alkalis, it is 
converted into B-benzoylpropionorthocarhory lic acid, 


COOH.C,H,.CO.CH,;.CH;.COOH. 


This acid crystallises in hexagonal prisms, which melt at 137°, and 
are very soluble in water. When heated on the water-bath for some 
time, this acid is reconverted into the double iactone. The lactone 
dissolves in ammonia to a violet solution, which on the addition of 
acids ‘deposits a compound crystallising in needles and containing 
nitrogen; this is probably phthalimidylacetic acid. The metallic 
salts of the carboxylic acid are insoluble or sparingly soluble in water. 
The author explains the formation of the lactone by the following 


equations :— 


CH<55>0 + C,H,(COOH), = 
C.H COOH a 
co<* 0->0(0%)-CH<CH, COOH == 


On reduction oa sodium seein in the cold, the dibasic acid 
yields phthalido-B-propionie acid, C\,yHywO,, which crystallises in mica- 
ceous scales melting at 121°. 1t is easily soluble in boiling water, 
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alcohol, and ether. The metallic salts are easily soluble in water. 
When this acid is boiled with excess of barium hydroxide, the solution 
allowed to cool, the excess of barium removed by carbonic acid, and 
the solution evaporated in a vacuum over sulphuric acid, the bariwm, 
and from that the silver salt of the bibasic acid, 


COOH.C,H,.CH(OH).CH;.CH,.COOH, 


may be obtained. These salts are very unstable, ana if the evapora- 
tion of the barium salt is carried out on the water-bath the phthalido- 
acid is reformed. This behaviour very closely resembles that of the 
alkali salts of diaterebic and diaterebilenic acids. Further reduction 
of the above acid yields phthalidobutyric-orthocarboxylic acid. 

Isoethinediphthalyl is insoluble in water and alcohol, easily soluble 
in boiling nitrobenzene or aniline. It does not melt at 280°, and has 
the properties of a feeble acid. When boiled with alkalis, it forms 
violet solutions which deposit violet salts, but these salts are decom- 
posed even by water. Neither acetic chloride nor anhydride nor 
phenylhydrazine have any action on this compound. From its beha- 
viour, the author believes that it must have the constitution 

CO.CH.CO 
CHK | CH or H< COS cH.cH<COScm,. 
\co.CH.co” Sco Sco 

Parr II1.—When phthalic anhydride, pyrotartaric acid, and sodium 
acetate are heated together at 240—250°, propinediphthalyl, C\yHi.0,, 
is formed. This compound is soluble in alcohol and nitrobenzene, 
crystallises in yellow needles, is still solid at 280°, and is analogous in 
properties to ethinediphthalyl. If, however, during the reaction the 
temperature is allowed to rise to 290°, a considerable quantity of 
phthalylisopropylidene, CO< C0: C(Me),, already described by 
Gabriel, is formed. The author believes this compound to be pro- 
duced by the decomposition of a double lactone analogous in consti- 
tution to that described above. When boiled with alkalis, it yields 
benzoylisopropylorthocarboxylic acid, COOH.C,Hy.CO.CHMe,. By 
the reduction of this acid with sodium amalgam, phthalidoisopropy], 


co< Oth CH.CHMe, is formed, which is easily volatile in steam. 

L. Tf. TF. 
Decomposition of Sulphonic Acids. By C. Frieper and J. M. 
Crarrs (Bull. Soc. Chim., 42, 66—69, and Amer. Chem. J., 6, 182).— 
The authors, without questioning the priority of Armstrong and 
Miller’s method for the regeneration of an aromatic hydrocarbon by 
the decomposition of its sulphonic acid (Trans., 1884, 148), show 
that they have applied it to the separation of naphthalene tetrahy- 
dride from naphthalene. The sulphonic acid of the latter is the 
more readily decomposed, and when the mixed acids are mixed with 
sulphuric acid, heated to 160°, and a current of steam passed in, the 
greater part of the naphthalene distils over. The formation of oxida- 
tion products is thus completely avoided. The authors have applied 
this reaction to benzenesulphonic acid and its homologues, but have 
not, as they hoped, been able to extend it to the purification of 
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pentamethylbenzene, owing to difficulties in the preparation of the 
sulphonic acid. V. H. V. 


Preparation of Dinitrophenolsulphonic Acid. By Bryer and 
Kecet (Dingl. polyt. J., 254, 356).—On boiling potassium mono- 
nitrophenolparasulphonate, obtained from potassium phenolparasul- 
phonate, with dilute nitric acid until all evolution of gas ceases, a 
yellow colouring matter is produced : OH.C,H;(NO.).SO;K + HNO, 
= OH.C,H.(NO,)..80,;K + H,O. The same dye is obtained on boiling 
potassium phenolparasulphonate with an excess of dilute nitric acid 
thus: OH.C,H;.SO;K + 2HNO, => OH.C,H:(NO,)2.SO;K + 2H,0. 
By treating phenolorthosulphonic acid or potassium mononitrophenol- 
orthosulphonate in a similar manner, an isomeric colouring matter is 
obtained, which gives the same shade when dyed, but dissolves more 
readily in water. This dye is produced also by heating potassium 
phenoldisulphonate with moderately dilute nitric acid. Diazoben- 
zeneparasulphonic acid being converted into phenolparasulphonic acid 
when boiled with water, yields the same dye as phenolparasulphonic 
acid, whilst diazobenzenedisulphonic acid gives the same dye as phenol- 
disulphonic acid. D. B. 


Action of Aluminium Chloride. By R. Awnscniirz and H. 
ImmenvorFr (Ber., 17, 2816—2817).—It has been shown that alumi- 
nium chloride reacts with benzene and acetylene tetrabromide, with 
production of anthracene. The authors have repeated this reaction 
with toluene, the three xylenes, and with ethylbenzene in the place of 
benzene. Toluene, acetylene tetrabromide, and aluminium chloride 
yield a dimethylanthracene, but it is obtained in much smaller quantity 
than anthracene is from benzene; the xylenes also yield methylated 
anthracenes, but in extremely small quantity, whilst no homologue of 
anthracene could be obtained from ethylbenzene. In all these re- 
actions homologues of benzene are also produced, the formation of 
which appears to be independent of the acetylene tetrabromide. By 
the action of aluminium chloride on toluene, benzene and xylenes are 
obtained ; metaxylene when similarly treated yields benzene, toluene, 
mesitylene, and pseudocumene, whilst ethylbenzene yields benzene and 
diethylbenzene. Dimethylanthracene is also formed in small quan- 
tity by. the action of aluminium chloride on boiling — —" 

The Hydrocarbon C,,H,, from Styrolene Alcohol. By T. 
Zincke and A. Brever (Annalen, 226, 23—60).—The preparation of 
the hydrocarbon U,.H, from styrolene alcohol, and the preparation of 
the quinhydrone and quinol derived from it, have been already de- 
scribed (Abstr., 1878, 885, 889; 1879, 327; 1880,665; and 1882, 207). 

Aqueous sulphurous acid, stannous chloride, or hydriodic acid re- 
duce the quinone to a quinhydrone and aquinol. The latter crys- 
tallises in colourless needles or plates which melt at 92°. In presence 
of moisture, it rapidly oxidises. The acetate, C,H,OAc, forms 
needle-shaped crystals melting at 152°. 

The calcium and barium salts of the quinol, (C,.H,O;).Ba, form 
dark-coloured needles soluble in alcohol. The silver salt is a brown 
amorphous body insoluble in alcohol. 
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On oxidation with potassium permanganate, both the hydrocarbon 
and the quinone are converted into benzoic acid. The quinol under 
similar treatment yields benzoic and phthalic acids, but if the oxida- 
tion is conducted in an alkaline solution, an acid of the composition 
C,H,O; is obtained instead of phthalic acid. 

The constitution of the hydrocarbon may be represented by the 
formula PhC,H,Ph; the constitutions of the quinone and the quinol 
have not yet been definitely ascertained. W. C. W. 


Japanese Camphor Oil. By H. O1sni (Chem. News, 50, 275—_ 


277).—When the woody parts of the Laurus camphora, growing on the 
southern coasts of the islands of Shikoku and Kiushiu, are distilled 
with water, the distillate contains solid camphor and an oil. The 
quantities obtained vary with the season; more of the former and 
less of the latter are obtained in winter than in summer, and vice 
versd. The crude oil when redistilled yields from 20 to 26 per cent. 
of camphor. The rectified oil is a colourless liquid, and burns with 
smoky flame; its sp. gr. at 15° is 0°895 (crude oil, sp. gr. = 0°959) ; 
rotatory power by Soleil saccharimeter = 68°96°. Treated with hydro- 
gen chloride, it separates into two layers, the upper one transparent, 
the lower turbid. Nitric acid in the cold produces a similar effect, 
the upper layer being yellow, the lower colourless. When heated, the 
oil becomes red and oxidises, producing camphor and other oxidised 
products. Sulphuric acid dehydrates it, leaving a liquid with an 
odour resembling that of terpene; large quantities of this acid char 
the oil. Chlorine is absorbed by the oil with elevation of tempera- 
ture and evolution of hydrogen chloride, the liquid becoming yellow 
and viscid. Bromine behaves in a similar manner, producing an amor- 
phous red substance. Heated with iodine, which dissolves readily in 
it, the oil becomes red, and on cooling below 0° semi-solid. These 
reactions, coupled with analytical and physical data, lead the author 
to conclude that the oil is a mixture of terpenes, camphors, and some 
other oxidised hydrocarbons. The oil dissolves many resins, asphalt, 
sulphur, &c., and has been successfully applied as a solvent for 
varnishes. D. A. L. 


Bromonitro-camphor. By P. Cazeneuve (Bull. Soc. Chim., 42, 
69—70).—The author has shown that dextrorotatory monochloro- 
camphor, C,H,,ClO, yields a levorotatory mononitro-derivative, 
CyHy(NO,)C1O; he now ascertains whether a similar, though 
inverse phenomenon, occurs on nitrification of monobromo-camphor. 
The substance, C,oH,,(NO,)BrO, prepared according to the method 
indicated by Schiff (Abstr., 1882, 526), crystallises in large prisms 
melting at 103°. For a 1 per cent. solution (temperature not given) 
the author found [a]; = — 27°; the nitrobromo- and nitrochloro- 
camphor (so-called a-derivative) thus belong to the same series. 

V. H. V. 

The so-called Oxycamphor of Kachler and Spitzer. By 
H. Goupscumipt (Ber., 17, 2717—2718).—In reply to the above-named 
chemists, as to the identity of the ‘‘oxycamphor” with campholenic 
acid (this vol., p. 173), the author points out a difference of 10° in the 
boiling points and the strongly acid character of the latter substance. 


wD & A owe ete lle le ele 


ORGANIC CHEMISTRY. 


The existence of camphoroxime (Ber., 16, 494) is against Kachler 
and Spitzer’s formula, whilst the formation of an amide by the action 
of heat on the ammonium salt, indicates the presence of a carboxy]l- 
group in campholenic acid. A. K. M. 


Convallaria Majalis (Lily of the Valley). By A. Laneieserr 
(Jour. Pharm. [5], 10, 26—30).—Two glucosides, convallamarin and 
convallarin, occur in Convallaria majalis. The author prepares con- 
vallamarin by extracting the whole plant with water, convallarin, not 
being soluble, is thus left behind. The extract is precipitated with 
lead acetate, and from this, by the action of a solution of tannin, a 
tannate of convallamarin is formed. The tannate dissolved in alcohol 
is precipitated by milk of lime, and the filtrate when evaporated 
gives the convallamarin as an amorphous powder. This substance is 
soluble in water, concentrated sulphuric acid, alcohol, ordinary, and 
methylic ether, chloroform, and amyl alcohol. Dissolved in mono- 
hydrated sulphuric acid, its colour is yellow, then reddish-brown, 
becoming violet on contact with water and moist air. The above 
method of treatment applied to an alcoholic extract of the whole plant 
gave a residue of convallarin, which differs from convallamarin only 
in its insolubility in water. Under the influence of dilute acids, con- 
vallamarin is resolved into glucose and convallamaretin, whilst con- 
vallarin gives glucose and convallaretin. J. F. 


Substances obtained from Turmeric. By C. L. Jackson and A. 
E. Menke (Amer. Chem. J., 66, 77—89) (compare Abstr., 1881, 611 ; 
1882, 1107; 1883, 480).—Monacetocurcumin, C\,H,;AcO,, is a viscous 


brown mass; the acetyl-group owe hydrogen in the phenolic 


hydroxyl. Diacetocurcumin, C\yH,,Ac,0,, forms bright yellow crystals, 
melting at 154°; it is probably an anhydride of the formula 


C,H,(OMe) (OXe).C.H,.COOKc ; 


with alkalis a red colour is produced only slowly. 

Curcumin treated with phosphoric oxychloride yields a reddish- 
purple product, difficult of examination. Its reactions and analyses 
would show it to be an acid anhydride. 

The action of hot potassium permanganate solution in excess on 
turmerol has been already studied (Abstr., 1883, 482) ; terephthalic 
acid is formed. Using cold solutions, the whole of the oil was oxidised 
in about three days, some acetic and carbonic acids being formed ; the 
filtered solution was acidified and extracted with ether, and the pro- 
duct distilled with steam. The distillate contains an acid, turmeric 
acid, forming a crystalline calcium salt, Ca(C,,H,;0,) + 3H,0, which 
is used for the isolation of the acid; water dissolves 1°27 per cent. of 
the salt at 16°. Free turmeric acid, C,,H,,O:, is liberated by the 
action of hydrochloric acid on the calcium salt, it forms oily drops 
which slowly crystallise. It melts at 34—35°, has a faint odour like 
that of cocoa-nut, is sparingly soluble in water, freely in other ordinary 
solvents. The silver, barium, and zinc salts were examined. 

From the non-volatile residue, containing tarry products, a white 
crystalline acid separated ; it was recrystallised from water. Apotur- 
meric acid, CyH.,0,, melts at 221°, and is easily soluble in hot water ; 
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it forms the salts CaCyH,O,2H,0 and BaC,H,0,.2H,0 (?). The 
products of its oxidation could not be determined, but terephthalic 


acid is not formed. H. B. 


Catalpic Acid. By Sarpo (Gazzetta, 14, 134—139).—Decoctions 
of the siliquaceous capsule of the Bignonia catalpa, a member of the 
Bignonia family, naturalised in Italy from America, are given in cases 
ot asthma. By a prolonged extraction of these decoctions with ether, 
there is obtained an acid substance, together with a resin, which may 
be separated by frequent treatment with alcohol. The acid substance 
thus purified forms large, white crystals, melting at 206°, and re. 
sembling resorcinol in appearance ; also very slightly soluble in water, 
bnt imparts to it a decided acid reaction; it is also soluble in alcohol 
and ether. Its barium salt forms white, glistening laming, its silver 
salt is a white precipitate, which rapidly turns brown, owing to some 
reducing action. The analyses of the acid and its barium and silver 
salts point to the formula C,,H,,0,; it is proposed to call the substance 
catalpic acid. It may be isomeric with hydrocardenic and akin to 
ipecuanic acid, which differs from it by 1 mol. of water and 1 of 
hydrogen, although both acids are bibasic. V. H. V. 


Decomposition of Pyridine Methiodides and Ethiodides by 
the Action of Alkalis. By O. pe Coninck (Bull. Soc. Chim., 42, 
177—1#0).—When the methiodides and ethiodides of the pyridines 
derived from brucine and cinchonine are distilled with a slight 
excess of potassium hydroxide, in presence of a small quantity of 
water, decomposition takes place in three stages. In the first the 
products are neutral compounds with tinctorial properties; in the 
second, the products are pyridic, hydrides, whilst at a high tempera- 
ture inflammable gases are given off. 

In order to obtain the colouring matters, the methiodide or ethiodide, 
washed with ether and dried at a low temperature, is mixed with 
potash in lumps, water is added until the mixture becomes fluid, 
and the liquid is distilled on a sand-bath over a Bunsen flame. The 
distillate is exhausted with ether, the ethereal solution evaporated, 
and the residue taken up with methyl or ethyl alcohol. The colour 
of the products is intensified in a very marked manner by the addition 
of acids, especially acetic acid, whilst soda and potash change the 
colour to a dirty red. Ammonia, as a rule, produces no effect. 
Sometimes the addition of acids intensifies or produces fluorescence 
or modifies its character. These colouring matters are perfectly 
neutral. Those derived from brucine and cinchonine (in acetic acid 
solutions) dye silk various shades from straw colour to orange and 
light brown. Those derived from the bases from coal-tar produce 
the same shades, but, as a rule, have less tinctorial power. 

Products of this kind were obtained from a-picoline, A-lutidine, 
y-lutidine, a-collidine, and £-collidine. They give ethereal and 
alcoholic solutions of various shades of orange and red, with usually 
a well-marked fluorescence, both the colour and the fluorescence being 
frequently altered on addition of acetic acid. No analyses of these 
compounds are given. When the ethereal solutions are allowed to 
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evaporate spontaneously with exposure to air, a black resinous solid 
substance is deposited, which gradually becomes less soluble in alcohol 
and ether. Probably the oxygen liberated during the distillation 


with potash plays the same part as the oxygen of the air. 
C. H. B. 


Constitution of Pyridine-derivatives from Brucine. By 
0. pe Contnck (Bull. Soc. Chim., 42, 100—104).—In order to deter- 
mine the constitution of the two lutidines present in the crude quino- 
line from brucine, the author has submitted them to oxidation by 
potassium permanganate, added cupric acetate to the product, and 
separated the copper salts formed, by fractional crystallisation. From 
the fraction melting between 155—170°, there were obtained nicotic 
and pyridine-monocarboxylic acids, together with formic and acetic 
acids. The oxidation of the B-lutidine contained in the original sub- 
stance can be represented by the following equation :—C,H,EtN + 
0; = C;H,N.COOH + H.COOH + H,0. From the fraction melting 
between 185—200°, there were obtained on oxidation a methyl- 
pyridinecarboxylic acid and pyridinedicarboxylic or cinchomeronic 
acid, the former of which melts at 211°. The oxidation of the collidine 
contained in the mixture can thus be represented as taking place in two 
successive stages; at the first, the ethyl- and then the methyl-group is 
oxidised thus :—(1.) C;H;NMeEt + O; = C,;H;NMe.COOH + HCOOH 
+ H,O, and (2.) C;sH;NMe.COOH + O; = H,O + C;H;N(COOH),. 
It is proposed to carry on further researches regarding the constitu- 
tion of these acids. V. H. V. 


Constitution of Quinoline. By L. Knorr and O. Anrrick 
(Ber., 17, 2870—2880).—This research was undertaken in the hopes 
of being able to decide between the older formula assigned to 

CH.CH 


quinoline and that more recently suggested, namely, CHK | | 


Knorr’s synthesis of quinoline from aniline and ethyl acetoacetate 
(Abstr., 1884, 1198) can be explained by either formula, thus :— 
I. NH,Ph + COMe.CH;.COOH — H,0O = PhN : CMe.CH;.COOH 


N——omM 
= CH< Con) o> + H:0, or 


Il. NH,Ph + COMe.CH,.COOH — H,O = NHPh.CMe : CH.COOH 


It is shown that at least the first stage of the synthesis takes place 

as in equation II, for when anilacetoacetic acid is dissolved in 

chloroform, and bromine added, two atoms of the latter are taken up, 

and on warming the solution, hydrobromic acid is evolved with form- 

ation of monobromanilucetoacetic acid (a-bromophenyl-B-amidocrotonic 

acid), NHPh.CMe : CBr.COOH, which is converted by sulphuric acid 
VOL. XLVIII. u 
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——-CMe NH.CMe 
into bromoxyquinaldine, I, CHK | |}  , or II, CHC |; 
C(OH).CBr CO.CBr 
this crystallises in silky needles melting at about 258°, is insoluble in 
water, soluble in alkalis and in acids, sparingly also in alcohol, ether, 
and chloroform. From its behaviour with nitrous acid, acetic 
anhydride, acetic chloride at 130°, methyl iodide at 180°, boiling 
phenylhydrazine, and hydroxylamine in alkaline and acid solutions, 
y-oxyquinaldine appears to contain neither an imido- nor a carbony]l- 
group, and therefore to have the constitution indicated by formula I; 
its resemblance to carbostyril, solubility in alkalis, its quantitative 
conversion (by fusion with phosphorus pentachloride) into mono- 
chloroquinaldine, and the production of quinaldine by distilling it with 
zinc-dust, likewise indicate the presence of a hydroxyl-group. When, 
however, y-oxyquinoline is boiled with an excess of methyl iodide and 
an equivalent of sodium methylate in methyl alcohol, 1’ : 2’ dimethyl- 
NMe.CMe 
pseudoquinoryl, CHL ||, is obtained; this compound may 
CO—CH 

also be prepared by heating ethyl acetoacetate with aniline at 150°, 
and digesting the product with concentrated sulphuric acid; the 
solution is then poured upon ice and supersaturated with alkali. It 
crystallises in slender needles melting at 132°, is readily soluble in 
alcohol, chloroform, and in acids, soluble in ether and water, but 
insoluble in alkalis; the platinochloride, (C,,H,,NO),,H,PtCl, forms 
slender needles melting at 215°. Dimethylpseudoquinoxyl remains 
unaltered when heated with 20 per cent. hydrochloric acid at 180— 
200° ; with bromine-water, it yields a bromine-derivative crystallising 
in white needles. It bears a strong resemblance to Hantzsch’s methyl- 
pseudolutidostyril (Abstr., 1884, 1045), and to Lieben and Haitinger’s 
methylhydroxypyridine (Abstr., 1884, 1196). 

2’ : 3’ Methylchloroquinoline, CyHsNCl, prepared by heating y-oxy- 
quinaldine with phosphorus pentachloride and a little oxychloride at 
135—140°, crystallises in slender needles, is almost insoluble in water, 
readily soluble in alcohol, chloroform, and ether, melts at 59° and 
boils at about 290°. It dissolves readily in acids, and yields a platino- 
chloride crystallising in eubes. Its chlorine may be displaced by 
boiling chloroquinaldine with alcoholic potash. 

From the above, it is concluded that y-oxyquinaldine is most 
probably 2' methylquinoxyl, [N: Me: O = 1’: 2’: 4’], but further 
experiments are being made with the view of deciding the question. 

A. K. M. 

Dimethylquinoline II. By L. Berenp (Ber., 17, 2716—2717). 
A dimethylquinoline may be obtained from ordinary metaxylidine 
[l: 3: 4], in the same way as from orthoxylidine (Abstr., 1884, 1197). 
It is a colourless, refracting, oily liquid, boiling at 268—269° (corr.) ; 
its sp. gr. at 4° is 1:0665. The platinochloride, (C),HiN)2,H,PtCh, 
forms yellow needles sparingly soluble in hot water, the acid sulphate, 
C,,HiN,H.S0O,, is a white crystalline powder; the dichromate crystal- 
lises from hot water in long needles. A sulphonic acid, C;,H,N.SO3H, 
is obtained by the action of fuming sulphuric acid on the base at 
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160—170°; it is very readily soluble in water and hot alcohol, and 
crystallises in pale-yellow microscopic needles melting at 165—166°. 

The above described dimethylquinoline is perhaps identical with the 

base obtained by Leeds by distilling acralxylidine (Abstr., 1883, 669). 
A. K. M. 


Diquinoline from Benzidine. By W. Roser (Ber.,17, 2767— 
2769).—The author gives the following proofs of the non-identity of 
the diquinoline obtained by him from benzidine (Abstr., 1884, 1371) 
with the a-diquinoline of Weidel (Abstr., 1882, 69). The measure- 
ment of the crystals of the two compounds show decided differences ; 
the axial ratio, for instance, is 1°33: 1 : 1:05 in the author’s compound, 
but 1°37: 1: 1:32 in Weidel’s. Roser’s compound gives additive 
compounds with 1 and with 2 mols. of methyl or ethyl iodide; 
Weidel’s a-diquinoline gives a mono-additive product, but no di- 
additive product could be obtained even when a large excess of iodide 
was employed. L. T. T. 


New Method for the Synthesis of Nitrogenous Organic 
Compounds: Synthesis of Xanthine and Methyl-xanthine. By 
A. Gautrer (Bull. Soc. Chim., 42, 141—146).—A mixture of hydro- 
cyanic acid and water is heated in sealed tubes with a quantity of 
acetic acid sufficient to keep the liquid acid. The products have a 
maroon or reddish-brown colour, and can be separated by taking 
advantage of the difference in their solubilities. One part of the con- 
tents of the tube is soluble in cold water, and consists of aldehydic acids 
which the author is investigating, and a yellow substance soluble in 
alcohol and oxidising in presence of air to a deep slaty-blue compound. 
If the alcoholic solution, made in the cold, is mixed with excess 
of hydrochloric acid and allowed to remain exposed to the air, it 
deposits purple microscopic crystals with the lustre of cantharides. 
It appears to be a weak bibasic acid, and yields a potassium salt, the 
colour of which is wine-red or rose, according to the proportion of alkali. 

That portion of the crude product which is insoluble in cold water 
is exhausted repeatedly with boiling dilute acetic acid, and the pre- 
cipitate which separates from the solution on cooling, is washed, 
redissolved in hydrochloric acid, neutralised with ammonia, filtered, 
mixed with copper acetate, and heated to boiling. Copper xanthate 
and methyl xanthate are precipitated, and are then decomposed by 
hydrogen sulphide, the resulting magma boiled with dilute hydro- 
chloric acid, filtered, the filtrate neutralised with ammonia and con- 
centrated until the xanthine and methyl-xanthine crystallise out on 
cooling. The two substances can be partially separated by fractional 
crystallisation. The xanthine thus obtained gives all the reactions of 
ordinary xanthine, and forms salts which are identical with ordinary 
xanthine compounds. Thesynthesis of xanthine and methyl-xanthine 
may be represented by the equation LLHCN + 4H,0 = C;H,N,O, + 
C.H.N,O, + 3NH;, but this does not take into account the compounds 
described above, or the azulmin which is formed in large quantity. 
If the water is replaced by various alcohols, ketones, phenols, alde- 
hydes, &c., and the hydrocyanic acid by carbylamines, an almost 
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infinite series of complex bases, acids, and indifferent bodies can be 
obtained. 

This synthesis of xanthine, together with results published in 1872 
and 1873, and recent investigations, not yet published, respecting the 
relation between xanthine and the alkaloids derived from animal 
tissues, indicate that xanthine has one of the following constitu- 
tions :— 


co< GC H)-CANE) S0:NH or HOON< Oy) H).O(NH)>CO 


most probably the second. The constitution of sarcine will then be— 


e N—CH 
HN: C<q(yu).0(NH)> °°: C.H.B. 


Synthesis of Homoquinine. By O. Hesse (Annalen, 226, 240— 
242).—The author has shown (Abstr., 1884, 1385) that homoquinine, 
when treated with potash, yields quinine, and fancied that it was the 
only product. Paul and Cownley, however, on repeating the experi- 
ment, found that besides quinine, another alkaloid, cupreine, is formed 
in about equal amount; the author now confirms their statement. 
Cupreine crystallises from ether in concentrically grouped small 
prisms, melts at 191°, dissolves without fluorescence in dilute sulph- 
uric acid (the solution gives a green colour with chlorine and ammonia, 
less intense than that given by quinine), and yields compounds with 
both acids and bases. The normal sulphate forms slender prisms 
sparingly soluble in water; the hydrochloride crystallises in small 
needles, the sodium salt forms satiny plates. Homoquinine can be 
prepared artificially by dissolving equal molecular proportions of 
quinine and cupreine in excess of dilute sulphuric acid, precipitating 
with ammonia, and extracting the precipitate with ether; homoqui- 
nine then crystallises from the ethereal solution. A. J. G. 


Brucine. By W. A. Saenstone (Ber., 17, 2740).—A question of 
priority. 


Brucine. By A. Hanssen (Ber., 17, 2849—2850).—After obtain- 
ing nothing but oxalic acid by the action of potassium permanganate 
on brucine, the author tried boiling the latter with dilute chromic 
mixture. The product is poured into hot baryta-water, carbonic 
anhydride passed through the filtrate, which is then concentrated, 
the barium precipitated as sulphate, filtered, and the filtrate evapo- 
rated to a syrup; on cooling a vitreous mass is obtained which is in- 
soluble in absolute alcohol, chloroform, and benzene. The product is 
an acid, C\¢H»N.O,, the platinochloride of which crystallises in magni- 
ficent golden-yellow scales containing 5 mols. H,0O. 

By the action of phosphorus pentachloride on brucine, the author 
has also obtained a substance which yields a crystalline platinochlo- 
ride. He intends to continue the experiments. A. K. M. 


Crystalline Metahzemoglobin from the Dog. By G. Hijryer 
Zeits. Physiol. Chem., 8, 366).—Crystalline metahemoglobin is as 
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readily prepared from oxyheemoglobin from the dog, as from that from 
the pig. 1t closely resembles that from the latter source in all par- 
ticulars. A. J. G. 


Oxyhemoglobin of the Horse. By G. Hiirner and M. BiicHeLer 
(Zeits. Physiol. Chem., 8, 358—365).—The substance was prepared in 
the usual manner from the separated corpuscles. The crystals ob- 
tained were usually large needles 2—3 mm. long and about 0°5 mm. 
thick ; on one occasion, however, well formed hexagonal tables were 
observed. It contained about 3°94 per cent. of water. 100 c.c. of water 
dissolved 2°614 grams at 1° and 14375 grams at 20°, Elementary 
analysis gave— 

C. H. N. 8. Fe. Oo. 
54°40 72 17°61 0°65 0°47 19°67 

These numbers agree closely with those previously obtained by 
Kossel (ibid., 2, 150) and Otto (Pfliger’s Archiv, 31, 240). The 
mean of the results of the three observers would correspond with the 
approximate formula, Cys0Hes2NisgS.FeOu. On the assumption that 
1 mol. of hemoglobin combines with 1 mol. of carbonic oxide, 
l gram of oxyhemoglobin should absorb 1°41 c.c. (at 0° and 1mm. 
pressure) of that gas. It was found that the amount of oxygen dis- 
placed by treatment with carbonic oxide was 1°31 c.c. (mean of five 
determinations), and that the carbonic oxide compound on treat- 
ment with nitrogen gave up 1°39 c.c. of gas (mean of 14 determina- 
tions) per gram of oxyhemoglobin. A. J. G. 


New Forms of Albumose. By W. Kinye and R. CaitrenpEN 
(Amer. Chem. J., 6, lvU1—120. Continued from Abstr., 1884, 1389; 
see also 849).—The methods of purification of heteroalbumose are 
described ; it is well characterised by the appearances accompanying 
its coagulation. When dissolved in dilute (U°-1—0°2 per cent.) hydro- 
chlorie acid the coagulum is in great part reconverted into hetero- 
albumose; a portion of dysalbumose is also formed. Heteroalbu- 
mose, unlike prot- and dys-albumose, is not precipitated by mercuric 
chloride; when acetic acid is added to the mixture, a heavy precipi- 
tate is formed. 

Its mean composition is— 


C. H. N. 8. Oo. 
5074 672 1714 %&D16 2424 
Its specific rotary power was [@]p = —68°65°. 
Dysalbwmose prepared from Witte’s “ pepton”’ gave on analysis— 
C. H. N. 8. Oo. 
50°88 6:89 17°08 123 =. 2392 
The specific rotary power could not be determined. The authors 
regard dysalbumose as a form of heteroalbumose which has become 
insoluble in neutral salt solution. Protalbumose and dysalbumose 
were found in the precipitate formed by addition of alcohol to the 
urine from a case of osteomalacia. 
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The authors consider that they have succeeded (1) in proving the 
existence of a series of bodies intermediate between albumins and 
peptones, the composition of which points to a gradual course of 
hydrolytic decomposition, and that these forms of albumose are to be 
considered collectively as the first hydrates; (2) in obtaining proof 
that the different forms of albumose not only fall apart into the anti- and 
hemi-group, but that now the hemi-group by itself can be considered 
as consisting of several members (namely, proto-, deutero-, hetero-, 
and dys-albumose). ‘‘ Insoluble” hemialbumose consists of heteroalbu- 
mose, and “ soluble” hemialbumose corresponds with both protalbu- 
mose and deuteroalbumose, or with a mixture of both these bodies. 

H. B. 

Basic Products (Ptomaines) from Human Corpses. By L. 
Brrecer (Ber. 17, 2741—2742).—The internal organs of corpses which 
had been left for 24—48 hours in a cool cellar, were cut up, treated 
with water and enough dilute hydrochloric acid to give a faintly acid 
reaction, the whole heated nearly to boiling, filtered hot, and evapo- 
rated. The syrup obtained was repeatedly treated with alcohol, 
platinic chloride added to the alcoholic solution, the precipitate dried 
and extracted with water, when choline platinochloride was obtained. 
The amount of choline obtained from the organs of one corpse is very 
small, and no other basic substance appears to be formed during the 
first stages of the decomposition. By further putrefaction more 
poisonous substances are formed; in one experiment a substance was 
obtained which resembles muscarine in its action on rabbits and 
Guinca pigs, and in the composition of its platinochloride. 

A. K. M. 

Genesis of Ptomaines. By F. Corpora (Gazzetta, 14, 124—130). 
—The author’s recent researches on the genesis of ptomaines as pro- 
ducts of cadaveric putrefaction, have tended to show on the one hand, 
that the arterial blood contains no such alkaloids, and on the other, 
that the processes, such as Dragendorff’s, used for their extraction, are 
in themselves sufficient to produce them (Abstr., 1883, 522, 624). These 
results have been confirmed by the experiments of Marino, who was 
able to extract traces only of neurine and lecithine from various physio- 
logical products, and of Mosso and Guareschi, who state that in the 
extraction of alkaloids by sulphuric acid (Dragendorff’s process), the 
substances owe their formation for the most part to the decomposing 
action of the acid. Finally Mattei has demonstrated that death pro- 
duced by the injection of aqueous extracts of fresh organs, is not due 
to a poisoning material within the organ, but to a purely infective 
process (Abstr., 1884, 199). As these views are in opposition to those 
of Selmi, Schwanert, and others, the author has made experiments 
with blood, as a liquid which preserves its alkalinity in the process of 
its putrescent decomposition, and thus can be extracted by various 
solvents, without resource to the use of free alkali for the purposes of 
neutralisation. Blood taken from the carotid of a dog, and not defibrin- 
ated, was kept for two days at 30° and afterwards allowed to putrefy at 
the ordinary temperature without direct contact with air. The residue 
was then extracted with chloroform and benzene, and the extract tested 
with the ordinary reagents for the alkaloids, but the results were 
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negative, even after putrefaction had lasted for two months. The 
author calls particular attention to this fact, although he would not 
conclude therefrom that putrefaction is in no case sufficient of itself 
to cause the formation of the alkaloids. V. H. V. 


Physiological Chemistry. 


Effects of Alkalis and Acids on Respiration. By C. Lenmann 
(Landw. Versuchs-Stat., 31, 169—171).—According to the author, the 
ashes of various cattle-foods have not been sufficiently studied from 
the point of view of their effect on the transformation of tissue in 
the respiratory organs. The general opinion is that the increase of 
alkalis in the circulation, causes increase of oxidation and consequent 
rapidity of tissae changes, whereas the preponderance of acids has a 
contrary effect. Experiments in this direction being very rare, the 
author undertook some researches with the view of deciding the 
question ; the work of others is also noticed. The author’s experi- 
ments were made on rabbits on which the operation of tracheotomy 
was performed atter a fast of 18—24 hours; they were then placed in 
the respiration apparatus described in Pfliger’s Archiv, 1884. 

During spontaneous breathing of the animals after introduction of 
alkali into the stomach by the pump, there was an increase of oxygen 
consumption of more than 5 per cent., while after the introduction of 
acids there was a decrease of 8°3 per cent., the substances used being 
sodium carbonate and hydrochloric acid. 

In order to obtain a more rapid action, the substances in a suitably 
dilute state were introduced directly into the veins (2 per cent. 
of Na,CO;—0°5 per cent. HCl), and in order better to observe the 
muscular contractions, the animals were curarised and artificial respi- 
ration employed ; after 1—2 hours from the time of the injection of the 
alkali, the consumption of oxygen had increased 4—5 per cent. and the 
production of carbonic anhydride to 7—20 per cent. ; the injection of the 
dilute acid on the contrary, reduced the consumption of oxygen about 
5 per cent., and also that of the carbonic anhydride considerably. In 
another series of experiments, using the same alkali and acid, but 
adding 3 per cent. of grape-sugar to each, it was shown that the non- 
nitrogenous matters were rendered more readily oxidisable by alkalis 
and less so by acids; in one case the alkali caused an increase of oxygen 
consumed of 15 per cent. and of carbonic anhydride produced of 
about 24 percent. In order to show that the injection of the solutions 
into the veins was not the cause of abnormal irritation, the author 
injected solutions of common salt into other animals under precisely 
similar conditions, but the functions of the organism continued to be 


carried on normally. J. F. 


Digestive Ferments. By P. Vicrer (Jour. Pharm. [5], 9, 398— 
402, 461—408; and 10, 17—21).—1. Pepsin.—After many experi- 
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ments, the author proposes the following method for the estimation of 
pepsin :—Medicinal pepsin powder 0°5 gram; water 60; hydro- 
chloric acid, officinal, 0°6; mutton, pork, or veal fibrin, washed and 
strained, 10 grams. Heat at 50° on water-bath for six hours, with 
frequent agitation until the fibrin is dissolved; this takes place very 
rapidly, then shake every hour; after six hours, 10 c.c. of the filtered 
liquor should give no turbidity on the successive addition of 30--40 
drops of nitric acid; 0°2 gram of the pepsin extractive ought to give 
the same results. The aptitude of a pepsin to dissolve fibrin is a 
character of no value, for a good pepsin can dissolve three or four 
thousand times its weight of fibrin, if the amount of acidified water 
present is proportional to the amount of fibrin; the true test is the 
power to convert the fibrin into peptone. The author asserts that the 
only character which indicates in a precise manner that the digestion 
is complete, is the absence of all precipitation and turbidity on the 
addition of nitric acid. The fibrin employed should be obtained by 
vigorously stirring up warm blood with a bundle of twigs, wash- 
ing in a large quantity of water until colourless, and then pressing in 
cloth. It may be preserved in glycerol, but the results are not so 
good as with fresh material. Results obtained by the author point to 
the fact that the accumulation of peptone in the solution tends to 
prevent further action of the pepsin, and that the action of the 
pepsin is considerably increased if the peptone produced be suffi- 
ciently diluted ; hence the necessity of drinking sufficient fluid during 
a meal. These results appear to show that pepsin acts as a living 
ferment. J. T. 


Behaviour of Carbonic Anhydride, Oxygen, and Ozone in 
the Human Stomach. By W. Jaworski (Zeits. 7. Biol., 20, 234— 
254).—Whilst making experiments upon the behaviour of chloride of 
sodium solution in the human stomach, the author noticed that if the 
solution was saturated with carbonic anhydride it passed through 
much more rapidly than if no free carbonic anhydride were present. 
He accordingly made the following experiments, the results of which 
are briefly as follows :— 

All the gases increase the quantity of secretion, although in varying 
proportions, a fact which proves that it is not from mechanical stimu- 
lation, but from the action of the gases themselves. 

Carbonic anhydride very markedly increased the activity in two 
cases, but only a little in a third case; the acid secretion peptonised 
albumin readily, and had moreover a strongly antiseptic action. 

Oxygen caused in one case the secretion of an alkaline fluid, which 
dissolved, but did not peptonise. 

Ozone produced in one case a less alkaline secretion than oxygen, 
in another case very little change; the largest increase in the secretion 
is, however, produced by ozone. 

Carbonic anhydride, besides producing a pleasant effect, stimulated 
the appetite. J. P. L. 


Formation of Fat from Carbohydrates in the Animal 
Organism. By S. Cuanixwski (Zeits. f. Biol., 20, 179—192).— 


ei i 
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Soxhlet’s experiments on pigs and Schulze’s on geese being incon- 
clusive, the author made the present ones, in the hope of arriving at a 
more definite conclusion. For this purpose, three geese of nearly 
similar live weight were fed for 26 days on rice and barley, at the 
end of which period No. 1, weighing 3219 grams, was killed and used 
as the standard of comparison. No. 2 and No. 3 were then fed on a 
daily ration of 100 grams of a mixture of rice and barley, their re- 
spective weights before the commencement of the feeding, being 
No. 2, 3283 grams, No. 3, 3581 grams. After 18 days, No. 2 was 
killed, and weighed at that time 3816 grams. No. 3 was not killed 
till the 29th day; its weight had then increased to 4471 grams. 

The total amount of proteid and fat was determined in the dried 
flesh, bones, blood, feathers, &c., of each bird, and are compared in 
a table given in the original paper. 

During the period of feeding, the intake and output of nitrogen 
balanced one another within the limits of experiment. The increase 
in proteid in both birds was but a small percentage of the total. 

Making every allowance for the fat assimilated from the food and 
that which was possibly due to the decomposed proteid of the same, 
it is only necessary to subtract 75°37 grains for No. 2 and 13652 for 
No. 3; a balance of 193°63 grams for No. 2 and 503-68 grams for 
No. 3 is still left, the origin of which apparently can only be from the 
carbohydrates. 

A similar experiment made with two geese almost destitute of fat 
gave even a more striking result, 86°7 per cent. of the newly formed 
fat apparently being due to the carbohydrates. J. P. L. 


Alimentary Value of Oats. By A. Moniz and C. Girarp (Ann. 
Agronomiques, 10, 524—526; from Ann. de l'Institut Agronomique, 
No. 8).—Three horses were fed each with three varieties of oats from 
Sweden, Russia, and the Beauce district respectively. The rations 
were weighed and analysed before ingestion, and the excreta of the 
animals were also weighed and analysed, in order to determine the 
coefficient of digestibility of each constituent in the three samples of 
oats examined. Taking the coefficient of digestibility of the starch 
(none of which was excreted) as 100, the authors arrive at the follow- 
ing conclusions :— 

Nitrogenous Substances.—80 per cent. (mean) of the nitrogen con- 
tained in the Beanuce sample, 77°3 of that in the Russian sample, and 
75 per cent. of that in the Swedish sample, was digested. 

Succharifiable Cellulose—56 per cent. of that in the Beauce oats, 
and about 34 per cent. of that in the other samples, was digested. 

“ Indigestible fibre” (the residue after successive treatment with 
acid and alkali).—45°2 per cent. of this was digested in the Beauce 
sample, 37°5 in the Swedish sample, and 185 only in the Russian 
sample. 

The nutritive value of a sample of oats is greater the smaller the 
proportion of husk to kernel; in the cases cited, the Beauce oats con- 
tained much less husk than the Swedish. 

The authors point out the erroneous results arrived at in estimating 
the nutritive value of a food such as oats, from an ordinary analysis. 
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They also mention that different samples of oats which they have 
examined, vary in the percentage of albuminoids from 7°6 to 13°25. 
J. M. H. M. 

Digestibility of Substances used as Food for Horses. By A. 
Montz and C. Grrarp (Ann. Agronomiques, 10, 526—527; from Ann. 
de l'Institut Agronomique, No. 8).—Experiments made in the manner 
above described have yielded the following results :— 

Horse-beans.—Horse No.1 digested 67°64 per cent. of the nitro- 
genous matter, horse No. 3, 77°9 per cent.; crude fibre 46 (No. 1) and 
81 (No. 3) per cent.; saccharifiable cellulose 73°6 (No. 1) and 883 
(No. 3) per cent. 

Buckwheat.—Supposing the grains to be perfectly masticated, which 
is never the case, the digestive coefficients are as follows :—fat 55°14, 
starch 100, saccharifiable cellulose 35°75, crude fibre 7°10, nitrogenous 
matter 69°06, undetermined constituents 51°15. 

Carrots.—Digestive coefficients :—fat 56°3, sugar 100, saccharifiable 
cellulose 98°03, crude fibre 90°25, nitrogenous matter 89°28, pectic sub- 
stances 100, undetermined constituents 90°88. J. M. H. M. 


Composition and Methods of Analysis of Human Milk. By 
A. R. Leeps (Chem. News, 50, 263—267; 280—281).—The author 
has examined 84 samples of human milk, and has tested experiment- 
ally the various methods employed for the analysis of human milk. 
In the present communication the various methods previously em- 
ployed are reinvestigated, and numerous sources of error pointed 


out. 

He commends highly the Gerber-Ritthausen method (Abstr., 1881, 
657) ; it is the one employed in his analyses. 

The 84 analyses of human milk are thus summarised. They had a 
uniformly alkaline reaction. Only normal milks were analysed after 
being submitted to a microscopical examination :— 


Average. Minimum. Maximum. 

Specific gravity 1:0260 1:0353 
Albuminoids “Of 0°85 4°86 
+9: 5°40 7°92 
2°11 6°89 
6°57 12°09 
013 0°37 

Total solids (by addition of 

constituents) 13-268 10°92 16°79 
Total solids (by evaporation). 13°267 101 16°66 
Water 83°21 89:08 


These results agree fairly well with those of earlier investigators of 
this subject. The most variable constituent of human milk is the 
albuminoid, the fat coming next, whilst the sugar is the least so. 

The colour of the milk is no indication of its richness, the taste is 
usually more or less saline and somewhat disagreeable, whilst its con- 
sistency is much thinner and more watery than cow’s milk. Although 
the amount of solids is greater in human than in cow’s milk, never- 
theless the specific gravities of the two classes of milk vary but 
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little one from the other, that of human milk being somewhat the 
greater. The milk from women under 20 years of age is richer in all 
respects than that from older women, and that of the first lustrum is 
richer in albuminoids, and especially in sugar than that of those suc- 
ceeding it. D. A. L. 


Relation of Phosphoric Acid to Nitrogen in the Urine during 
Feeding with Brain. By G. Pouitis (Zeits. f. Biol., 20, 193—214). 
—Ziilzer, Edlefsen, and others from their observations concluded that 
an increased excretion of phosphoric acid denoted an increased 
activity and decomposition of brain material. Voit, however, doubted 
the correctness of this conclusion, which is left in still greater doubt 
by the present experiments. A dog was fed for nine days on a meat 
diet consisting of 500 grams of cooked flesh, and the average relation 
of phosphoric acid to the nitrogen excreted was 1 to 67; on the 10th, 
llth, and 12th days 50 grams of ox brain was included with the meat, 
its equivalent in meat being deducted, the relation however still 
remained the same. In another experiment the animal was fed on 
brain exclusively (518 grams per day); the urine during the day was 
analysed five times, at intervals of three hours, from 9 .M. to 9 P.M., and 
not only did the average relation remain constant, but the relation was 
the same for the whole 24 hours. The reason of the varying relation 
during meat diet is owing to the fact that the phosphoric acid exists 
as inorganic salts (phosphates), which are easily absorbed and ex- 
creted ; whilst in brain it exists in an organic combination, and cunse- 
quently undergoes resolution concurrently with the proteid. 

Moreover it seems unnecessary to attribute the increase, even 
admitting its truth, to increased activity of the brain‘solely, as that 
organ only forms 3 to 2 per cent. of the body weight, whilst the 


muscles, which themselves experience great activity, constitute 45 per 
cent. J. P. L. 


Action and Fate of Trichlorethyl Alcohol and Trichlorobutyl 
Alcohol in the Animal Organism. By E. Kutz (Zeits. f. Biol., 20, 
157—164).—Liebreich incorrectly attributed the physiological action 
of chloral hydrate to the formation of chloroform in the organism, due 
to the alkalinity of the blood. Mering and Musculus found, however, a 
new body : “‘ trichlorethylglycuronic acid,” excreted in the urine after 
taking chloral hydrate ; this substance is levorotatory, and is decom- 
posed into trichlorethyl alcohol and dextrorotatory glycuronic acid 
when treated with mineral acids. The author has been unable to 
obtain this acid from the urine of patients kept under chloroform for 
a long time during operation, or from the urine of a dog continuously 
chloroformed for five hours. He further states that the levorotatory 
action of the urine from chloroformed patients is due to the presence 
of a similar substance, “ phenylglycuronic acid.” In the present paper, 
the author has given the results of experiments with trichlorethy] and 
trichlorobutyl alcohols ; both produce a marked soporific effect and are 
excreted in the urine as their corresponding glycuronic acids. Both 
these latter compounds have still a very strong physiological action, 
producing a more prolonged sleep, although they take longer to produce 
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the effect than an equivalent dose of chloral hydrate, butyl-chloral 
hydrate, or trichlorethyl or trichlorbutyl alcohols. J.P. L. 


A New Levorotatory Substance (Pseudohydroxybutyric 
Acid). By. E Kvuz (Zeit. f. Biol., 20, 165—178).—In the urine 
of diabetic patients taking chloral hydrate, after the sugar had been 
removed by fermentation, the author observed that the levorotatory 
action of the urine in some cases exceeded that due to the trichlor- 
ethylglycuronic acid, and concluded that a second levorotatory sub. 
stance was present, which was incapable of precipitation either by lead 
acetate, basic acetate, or even basic acetate and ammonia. Neither 
was it identical with the levorotatory body Haas has described as exist- 
ing in normal human urine. In order to isolate this substance, one of 
the two following methods was adopted :—lst. After fermentation, 
the urine is concentrated and then precipitated with normal lead 
acetate, basic acetate, and basic acetate and ammonia; the filtrate 
freed from lead is evaporated to dryness, the residue dissolved in 
a little strong alcohol, and then absolute alcohol added until no more 
precipitate is formed. After remaining 24 hours, it is filtered and 
mixed with 5 times its volume of ether, whereupon the acid separates 
out as a light yellow syrupy mass. 2nd method. After fermenta- 
tion, the acid liquid is concentrated to a syrup, and a large volume of 
ether added at once to separate the acid. 

The purified acid was converted into its barium salt, and from this 
the potassium, magnesium, copper, cadmium, zinc, and silver salts 
were obtained ; the last named crystullises in beautiful stellate 
needles, the elementary analysis of which agrees with the formula 
C,H,AgO;, its specific rotatory power (using a Jellet-Cornu polari- 
meter) is [a]; = —8'637. The acid obtained by decomposing the 
silver salt with sulphuretted hydrogen forms a colourless syrup. 
Analyses of the acid and its silver salt gave numbers agreeing with 
the formula for a hydroxybutyric acid. 

As however it does not agree in any of its properties with any of 
the four hydroxy-acids already known, the author has assigned to it 
the name of pseudohydroxybutyric acid; it gives no colour reaction 
with ferric chloride, and is not volatile with the vapour of steam. 

In 52 cases under observation, the acid occurred only in the urine 
of the most severe, and of those which at the same time gave the 
ferric chloride reaction. It is besides of great clinical interest, for in 
one of the cases above mentioned, over 200 grams were eliminated in 
24 hours; it may possibly too account for the lower percentages of 
sugar sometimes obtained by the polarimetric, than by the tetrimetric 
method of estimation. J. P. L. 


Putrefaction of Albumin in the Alimentary Canal of Her- 
bivora. By L. Béum and O. Scnwenx (Zeit. f. Biol., 20, 215— 
233).—The authors consider the negative results of both Brieger and 
Munk in their researches on oxen and horses, to be entirely due to the 
fact that they used too small a quantity to determine the presence of 
the volatile aromatic compounds of sepsis. They have therefore 
repeated the experiments, observing at the same time the same division 
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of the alimentary canal as Tappeiner did in his recent experiments on 
intestinal gases. The results, which are entirely of a positive cha- 
racter, are as follows :—Phenol is present in every section of the ali- 
mentary canal of both horse and ox ; in the paunch and colon of oxen in 
sufficient quantity to be weighed as tribromophenol ; indole in the small 
intestine of horses and oxen, in the cecum of horses and in the cecum 
and colon of oxen; skatole in the paunch of oxen and colon of horses. 
There can, too, be no doubt that they owe their origin to the sepsis of 
albuminous bodies in the intestine. About 10 per cent. of the proteid 
of the food may approximately be considered as lost through putrefac- 
tion. In the horse, putrefaction begins earlier, as traces of phenol 
are evident in the stomach; in the colon it is more active than in 
any part of oxen; this is in agreement with the observations of 
Munk, namely, that more phenol was contained in horse’s urine than 
in that of oxen. They do not consider the variation in behaviour of 
phenol when given to dogs and horses to be due to the greater power 
of oxidation in the blood of the latter, but to the fact that it is more 
slowly absorbed. J. P. L. 


Anesthetic Action of Cocaine. By J. Grasset (Compt. rend., 
99, 983—984).—When a | per cent. solution of cocaine hydrochloride 
is injected under the skin of dogs or monkeys, it produces complete 
cutaneous anesthesia after some minutes, and this anesthesia 
includes those muscles which lie nearer the surface, but there is a 
limit to the depth to which the effect extends below the skin. 

C. H. B. 

Physiological Action of Dichloromethane compared with 
that of Chloroform. By J. Reenavutp and Vittesean (Jour. 
Pharm. [5], 9, 384—389). — The researches of the authors show 
(1) that the methylene chloride usually supplied to surgeons is 
simply a mixture, owing its anwsthetic properties to chloroform; (2) 
that the physiological action of dichloromethane is different from that 
of chloroform, and only resembles the latter in producing insensibility ; 
(3) the symptoms produced by dichloromethane are constant, and of 
such a nature as to preclude the employment of this agent in surgery. 

a. Be 


Analysis of the Contents of a Cyst formed under the Tongue. . 
By Gutinocuet (Jour. Pharm. [5], 9, 475—479).— The cyst was 
about 18 years growing, and weighed about 30 grams. Details of the 
method of analysis are given; its composition was found to be as 
follows :— 


WEE vcncavenane 21°20 
Soluble in ether. . {sole niche 69°80 74°73 
fatty matter...... 4°93 } 
mineral salts...... 0°97 
Insoluble in ether bo, débris...... 308} 4°07 
albuminoid matter 


100-00 


The large amount of cholesterin is very remarkable. J. T. 
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Occurrence of Xanthine, Guanine, and Hypoxanthine. By 
A. Baainsky (Zeits. Physiol. Chem., 8, 395—403).—The researches of 
Fischer (Abstr., 1883, 354) having shown the close relation of xanthine 
to caffeine and theobromine, it appeared probable that it might occur 
in tea. The author, therefore, examined several samples of tea, and 
found not only xanthine, but also hypoxanthine. 

A considerable quantity of the pancreas of the ox was divided into 
two portions. The first portion, examined whilst quite fresh, con- 
tained guanine 0°2797 per cent., xanthine 0°1145 per cent., hypo- 
xanthine 0°128 per cent. The second portion was allowed to putrefy 
for three weeks, and then yielded guanine 0°0069 per cent., xanthine 
0°0455 per cent., and hypoxanthine 00810. An experiment in which 
in the course of three days 4°28 grams of hypoxanthine was admin- 
istered to a dog, showed that no increase was thereby caused in the 
amount of hypoxanthine excreted in the urine. In cases of acute 
inflammation of the kidneys in children, the urine contained quan- 
tities of xanthine varying between 0°0113 and 0°0285 gram per 100 c.c. 
of urine, whilst normal urine (of children) contains only 0°0028— 
0°003. A. J. G. 


Guanine. By A. Kosset (Zeits. Physiol. Chem., 8, 404—410).— 
The separation of guanine from hypoxanthine can only be effected by 
ammonia (in which guanine is sparingly, hypoxanthine readily solu- 
ble) in the absence of peptonous substances and many other com- 
pounds. It is therefore better to precipitate both substances together 
by means of ammoniacal silver nitrate, recrystallise the mixed silver 
salts from hot nitric acid in-the presence of carbamide, and then, after 
removal of the silver, to effect a separation by ammonia. A loss of 
about 5°5 per cent. of the guanine is met with in this process, due to the 
solubility of guanine silver nitrate in the nitric acid employed. The 
amounts of guanine, hypoxanthine, and xanthine, in several animal 
tissues, &c., were determined with the following results, per 100 parts 
of the dry organ :— 


Guanine. | Hypoxanthine.| Xanthine. 


Leuchsemic blood...... 2.20.0 ee eeee 0-201 073 Not determined. 
Sarcoma of the peritoneum of a cow . 0°283 272 a 

Sarcoma of the skin of the upperarm; 0°196 a 
Embryonal muscle (0x) .......0.+4- 0°412 . 0°111 
Muscle of adult animal (ox) ........ 0-020 . 0-053 
Muscle of adult animal (dog) trace “223 0-093 
PUMNOGR BUM ED 4:0::06.05 6006 04 scsecs 0°241 ; 0-844 
Pameneas COE El) ccccccsccccccccsse| O'F86 “36 0-130 
Spleen (0X) .. cesses cesecscccesece 0°270 . 0°152 
BUGP COE) ic 0.0 00.0000 56 concen decscn 0°197 “Li 0-121 
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Chemistry of Vegetable Physiology and Agriculture. 


Chemistry of Bacillus Subtilis. By G. Vanpevenpe (Zeits. 
Physiol. Chem., 8, 367—390).—These experiments were made to 
ascertain the changes produced by the growth of bacilli in solutions 
of extract of beef (containing 2°5, 5, and 10 grams of extract to 
500 grams of water). The solutions were boiled in flasks closed hy 
plugs of cotton-wool, or where the gases evolved were to be collected, 
placed with a little air, in tubes over mercury. After heating, the 
contents of each vessel were carefully seeded by the introduction of a 
few drops of a pure cultivation of Bacillus subtilis. Within 24 hours, 
the solution, originally clear, had become clouded, after a further 
40—48 hours this cloudiness had vanished, and a bacillus-film of 
greyish-white colour had formed on the surface of the liquid. After 
awhile, this film broke up and sank in fragments to the bottom ; some- 
times one or more additional films formed in succession, but were so 
thin as to be nearly invisible, whilst bacilli were disseminated through- 
out the liquid, during these latter stages. The chemical examination 
of the liquids showed that ammonia and volatile fatty acids were formed 
at the expense of the creatinine and sarcolactic acid of the flesh 
extract ; the formation of the fatty acids from the latter occurring 
especially in the latter period of the action, when the bacillus was acting 
as an anaerobic ferment. 

In similar solutions, to which glycerol and some calcium carbonate 
were added, the formation of lactic, butyric, and a small quantity of 
succinic acid was noticed. The gas evolved in the earlier stage of 
fermentation contained carbonic anhydride 22°52 per cent., hydrogen 
15°35, nitrogen 62°13; that evolved later contained carbonic anhy- 
dride 37:02, hydrogen 3°72, nitrogen 59°26; still later in the fer- 
mentation, carbonic anhydride alone was given off. Substituting 
grape-sugar for the glycerol, the formation of mannite, lactic acid, 
butyric acid, and (doubtfully) of caproic acid, was observed. Two 
alcohols were also formed, one boiling above and one below 100°, the 
quantity obtained was, however, too small for identification. The 
formation of succinic acid was also observed in one case. An analysis 
of the gas evolved in the later stage of the fermentation gave carbonic 
anhydride 78°61, hydrogen 3°39, nitrogen 18°00. Samples of gas 
from still later stages consisted of carbonic anhydride with traces of 
hydrogen. A. J. G. 


Sterilisation of Fermentable Liquids in the Cold. By A. 
Gautier (Bull. Soc. Chim., 42, 146—150).—The filter used by the 
author to sterilise liquids in the cold, consists of a small flask of 
biscuit porcelain or faience, with a long and narrow neck. A glass 
tube passes down the neck to the bottom of the flask, and is cemented 
into the neck by means of a lead borosilicate. This cement is made 
by melting-together boric anhydride 8 parts, silica 2 parts, red lead 
12 parts, and allowing the mass to cool. It is then powdered very 
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fine, mixed with terebenthene to form a paste, applied to the joint, 
and heated to redness. This cement is elastic, very fusible, and can 
be applied to glass, porcelain, faience, &c. 

The receiver for the sterilised fluid consists of a glass flask with a 
narrow neck, which carries a tube bent at right angles and reaching 
to the bottom of the flask, and another side tube which is connected 
with the pump. The tube which passes to the bottom of the receiver 
is ground to fit that which passes to the bottom of the filter, and the 
two are thus connected. Between the receiver and the pump is a 
cylinder packed with asbestos. The filter and receiver are sterilised by 
heat, connected together, the filter placed in the particular liquid, and 
the receiver rendered vacuous. The liquid passes through the porous 
walls of the filter and thence into the receiver. Diastatic granules, 
ferments, &c., are deposited on the external surface of the filter, but 
the latter can be readily sterilised by heating it in a Bunsen flame. 

In this way solutions of egg albumin, blood serum, grape juice, 
peptones, milk, &c., can be sterilised without the application of heat. 
As a rule, acid liquids treated in this way may be kept indefinitely 
without undergoing any change, but alkaline liquids sometimes 
become turbid after a time, but give off no gas or odour, and 
eventually become clear again and undergo no further change. 

Albumin solutions, after filtration in this way through biscuit 
porcelain, are not coagulated by heat, nor by carbonic, acetic, or nitric 
acid in the cold. The bot solution coagulates in presence of nitric 
acid, but not in presence of acetic acid. If the albumin solution is 
heated to 100°, allowed to cool, and then treated with a current of 
carbonic anhydride, it yields a precipitate which dissolves if the 
passage of the carbonic anhydride is continued, or if air or oxygen is 
bubbled through the liquid. The solution thus formed is not coagu- 
lated by acetic acid in the cold in presence of sodium phosphate, but 
coagulates when heated under these conditions. 

Dilute solutions of casein seem to behave in the same way, and it is 
evident that if these liquids are thus modified by filtration through 
biscuit porcelain, they may undergo much greater changes by filtration 
across vegetable or animal membranes. C. H. B. 


Employment of Plaster Filters to Sterilise Liquids. 
By P. Cazeneuve (Bull. Soc. Chim., 42, 89—94).—Pasteur has 
adopted a filter of plaster of Paris to separate the bacteria of Davaine 
in the charbon disease. As Benoist and Miquel have pointed out thet 
these filters possess the disadvantage of depositing traces of calcium 
sulphate in the filtrate, which exerts a certain antiseptic action, the 
author has submitted them to a more critical observation. Milk, 
blood, bile, and albuminous urine were completely deprived of the 
albumin on filtration, this effect being due partly to a chemical com- 
bination of the calcium sulphate with the albumin, and partly to the 
retention of the latter in the capillaries of the filter. But after a 
time these become more or less choked, the filtration is retarded, and 
the albuminous substances pass through. 

It is here shown by a series of experiments that these filters retain 
soluble or diastatic ferments, such as the diastase of malt, the myrosin 
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of mustard, the synaptase of almonds, pepsin, and the diastase of 
Torula urime. 

Pasteur has observed that the liquid obtained by filtering the blood 
in the charbon disease, loses its virulence from the separation of 
the bacteria, which act by virtue of their physiological action, namely, 
their avidity for oxygen. But this explanation is here criticised as 
insufficient, and judging from the above experiments, improbable ; it 
is here suggested that the bacteria owe their virulence to the produc- 
tion of a diastatic action. This latter is prevented by the process of 
filtration. ¥. Ee Va 


Action of Various Compounds on Bacteria of the Genus 
Tyrothrix and their Spores. By Cuarry (Compt. rend., 99, 980— 
983).—The author has estimated the amount of various solutions 
(viz., sulphuric acid, chlorine-water, sulphurous acid, hydrogen sul- 
phide, alcohol, phenol, zinc chloride, alkaloids) required to maintain 
the transparency of solutions of animal matter when inoculated with 
various species of tyrothriz, and also the quantities required to kill the 
spores of these bacteria. He has also examined the action of various 
gases on the spores, the latter being collected on filter-paper, dried 
by exposure to air, and then subjected to the action of the gas. 

The nature of the liquid to which the bacteria are added, has very 
little influence on the quantity of a substance required to prevent the 
development of the spores or to kill them. The influence of the mass 
of bacteria present in the liquid is, however, very marked. Those 
compounds which have a pronounced acid character (e.g., sulphuric 
acid, chlorine-water, hydrogen sulphide) exert the most destructive 
action on the bacteria and their spores, whilst substances like alcohol 
and the alkaloids are efficient only when present in relatively consider- 
able quantity. It is worthy of note, in connection with this result, that 
the development of the bacteria tends to make the liquid alkaline. 

The action of gases on the spores depends on the acid character 
of the products to which they give rise, and the behaviour of these 
products towards the envelopes of the spores. Nitrogen peroxide is 
more active than chlorine, which in its turn is far more active than 
sulphurous anhydride or hydrogen sulphide. The two latter do not 
kill the spores but simply delay their development. Ozonised air, 
containing 3—4 per cent. of ozone, has no appreciable effect on the 
spores. C. H. B. 


Activity of Assimilation by Leaves. By J. Sacus (Ann. 
Agronomiques, 10, 514—517; from Bot. Zeit., 1884, 428).—By the use 
of a colorimetic method depending on the various tints assumed by 
leaves when stained with iodine in a certain manner, the author has 
investigated the rapidity of formation and disappearance of starch 
under various circumstances, and in many different species of plants. 
He estimates that a square metre of leaf, during a favourable day 
(24 hours), produces about 24 grams of starch, to which must be 
added nearly a gram lost by respiration. J. M. H. M. 


Formation of Albumin in Green Plants. By A. Emmertine 
(Landw. Versuchs-Stat., 31, 182—183).—Previous observations on the 
VOL. XLVIIL. 2 


290 ABSTRACTS OF CHEMICAL PAPERS. 


presence of amido-acids in all parts of green plants, have left the 
question undecided, whether they are formed by synthesis in the 
assimilating organs, or are derived from the decomposition of albumin 
already formed in the plant. The author has made fresh experiments 
to decide the question by examining the various forms of nitrogen 
present in the experimental plants—Vicia faba—in different stages of 
their growth. The results of his experiments are in favour of the 
former hypothesis, namely, that it is a synthetic process. The pro- 
cess begins with the formation of the roots, and afterwards of the 
leaves ; when these are perfected, the amido-acids accumulate in the 
fruits and assist their rapid development. The probability of this first 
hypothesis is rendered greater, when the difficulty of explaining the 
known facts by the second is considered; the amido-acid being found 
in the youngest leaves is opposed to the probability of the decom- 
position theory, whereas the synthetic process is harmonious and only 
requires the supposition of one regular process during the whole 
growth of the plant. J. F. 


Fat in Palm Nuts. By V. v. Witm (Landw. Versuchs-Stat., 31, 
202—204).—The ordinary method of extraction by Soxhlet’s apparatus 
does not remove all the fat from palm nuts in the time (83—34 hours) 
usually employed with other substances, a second extraction yielding 
another 1 per cent.; other feeding stuffs yield their fat to within a 
minute fraction of 1 per cent. The matter is of considerable import- 
ance, as in recent times the palm nut cake or meal has been more 
thoroughly deprived of oil than formerly, the average of fat being 
3—5 per cent.; so that 0°5—0°7 per cent. is an important figure in an 
analysis. The suggestion was made that the substance obtained by 
the second extraction is not true fat, but a species of wax; tested by 
appearance, smell, melting, and solidifying points, it, however, proves 
to be a true fat. Thinking that the fat cells of the palm nut are of a 
dense nature and do not permit the ether to have free access to the 
fat, the author ground samples of the substance to different degrees 
of fineness, and extracted the fat in the usual way; the results 
showed the correctness of his views, the coarser samples leaving a 
large proportion untouched, whilst all the fat was obtained from 
those finely ground. J. F. 


Oleaginous Seeds of the Symphonia Fasciculata (Clusiacez). 
By J. Reanavucp and Vitiesean (Jour. Pharm. [5], 10,12—16).—The 
authors give a detailed account of the analyses of these seeds from 
Madagascar. They remark that—(1l.) The analyses of the seeds 
are very interesting on account of the large amount (56 per cent.) 
of fatty principles not containing any substance susceptible of 
modifying their mild taste, and remarkable for the nature of the 
glycerides present, and their striking analogy to the glycerides of the 
mammalia employed as food. (2.) The astringent matters isolated 
are very similar to those of the cinchona, ratanhia, &c. (3.) Besides 
quercetin they have only found cellulose, and pectous and albuminoid 
bodies, such as occur in analogous vegetable organs. J. T. 
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Occurrence of Phytosterin. By H. Pascuxis (Zeits. Physiol. 
Chem., 8, 356—357).—The author has obtained from colchicum seeds 
a substance agreeing in properties with phytosterin, the homologue (?) 
of cholesterin previously observed in Calabar beans by Hesse (Abstr., 
1878, 850), and in peas by Kolbe. A. J. G. 


Composition of Maize. By Scuicnowsky (Ann. Agronomiques, 
10, 518—519).—300 grams maize grains contain 260 grams dry 
matter, apportioned as follows: envelope 17 grams, albumin (botani- 
cal) 216 grams, embryo 27 grams. The embryo is richest in minerals 
and the envelope poorest, the ash per cent. of dry matter being in the 
envelope 1°71, albumin 0°36, embryo 8:23. The envelope ash contains 
about 23°5 per cent. each of sulphuric and phosphoric anhydrides ; the 
albumin ash contains 36°4 P.O; and 14-4 SO;; and the embryo ash 
41°8 P.O; and 19°4.SO;. Lime and magnesia are very unequally dis- 
tributed. The envelope ash contains 10°5 MgO and 2°3 CaO; the albu- 
min ash 8°5 MgO and 0:06 CaO; the embryo ash 6°6 MgO and 7:9 CaO. 
The albumin is richest in alkalis, then the envelope, lastly the embryo. 
Silica is contained in the following proportions: envelope ash 5°5; 
albumin ash 1°4; embryo ash 0°2; the distribution of the iron is like 
that of the silica. No part of the grain contains chlorine. 

J. M. H. M. 

Composition of the Food of Scotch Hill Sheep. By E. 
Kincu (Trans. Highland and Agric. Soc., 16, 273—280).—The author 
has executed analyses of the species of grasses and other forage 
plants collected in May and June, 1883, from the hill pastures of 
Auchenbrach. The results are given in the following table ; in addi- 
tion to the determinations of albuminoids made by Church’s phenol 
process, duplicate determinations were made by the copper hydr- 
oxide process ; these latter gave in all cases results slightly higher 
than the former :— 


Composition of Fresh Plants. 


Ash. 
phenol method. 


copper hydrate 


ter (by differ- 
method. 


Moisture. 
Nitrogen x 6°25. 
Fibre. 
Ether extract. 
Non-nitrogenous 
extractive mat- 
rence). 
Albuminoids by 
Albuminoids by 


wa 
~~ 


Aira ceespitosa ...... 
Molinia cerulea...... 
Nardus stricta 

Carex csespitosa 

Carex panicea........ 
Eriophorum vaginatum 
Scirpus ceespitosus.. .. 
Juncus articulatus.... 
Juncus squarrosus.... 
Erica vulgaris ...... 
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Composition of Dry Matter. 


Af 


phenol method. 


Nitrogen x 6°25. 
Ether extract. 
Non-nitrogenous 
extractive mat- 
Albuminoids b 
Per cent. of 
nitrogen, 
albuminoid. 
er cent. of 
nitrogen, non- 
albuminoid. 


| P 


we 
= 0 : 
bo 


86°73 
78°05 
68 “61 
89°14 
86 *84. | 
97 -09 | 
66-99 


crn! 


Aira ceespitosa .....,. 
Molinia ceerulea...... 
Nardus stricta ...... 
Carex ceespitosa 

Carex panicea.....,.. 
Eriophorum vaginatum 
Scirpus ceespitosus..., 
Juncus articulatus.... 
Juncus squarrosus.... 
Erica vulgaris........ 


rd 
g 


31°39 
10°86 
13°16 

2°91 
33 ‘01 


83°69 | 16°31 
84°83 | 15°17 


BSSESISeesn 


Composition of Inferior Hay. By A. Morcen (Landw. Versuchs- 
Stat., 31, 204—205).—Two samples of hay were submitted to the 
author, from a farm on which the cattle were very subject to weakness 
and fracture of the bones. He found No. 1 to contain only 0°37 per 
cent. of lime and 0°20 per cent. phosphoric acid. The botanical 
examination showed that it consisted of so-called acid grasses and 
weeds, and contained few of the more nutritive grasses. Sample 
No. 2 contained 0°67 lime and 0°26 phosphoric acid ;_ there was also a 
large proportion of the better grasses present. The albumin was 
estimated in both samples, but the author thinks, with A. Meyer, that 
the lime and phosphoric acid are of greater importance. J. F. 


Analysis of White Carrot Fodder. By G. Krecnen (Jour. 
Pharm. [5], 9, 28—33).—The author had occasion to analyse some 
samples of white carrot grown near Corbeil in a clayey calcareous 
soil manured with farmyard manure. The root only was taken, the 
tops having been removed, and was found to contain— 


100°241 
Deduct oxygen for the chlorine.. 000°004 


100°237 


} albuminoid. 
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Mineral constituents (directly 0°828). 


Chlorine ° 
Carbonic anhydride .. 
Salphuric anhydride . 
Magnesia .... 0° Phosphoric anhydride 
Potash 


Organic acids, resinous and fatty matter not estimated. 
The ash contains— 


1°50 Chlorine .... 
Magnesia..... 1°40 


Carbonic anhydride 
Sulphuric - 
Phosphoric anhydride 


Deduct oxygen for chlorine...... 
103°53 


In beetroot it has been repeatedly observed that the phosphoric 
anhydride is present to the extent of 1:1 per cent. of the sugar found ; 
in this root, the proportion is 1:04 per cent. The sugar was estimated 
by Fehling’s solution, the pectic acid by Schloesing’s method. 
Starch was estimated in the residue from the preceding by digesting it 
with very dilute sulphuric acid, and determining the sugar produced. 
The pulpy residue was washed successively with acid and potash, 
then with water, and assumed to be cellulose. . 


Vegetation of the Sugar-beet in the Second Year. By H. 
LerLay (Compt. rend., 99, 1030—1031).—The sugar in the root of 
the beet at the commencement of the second year continually dimin- 
ishes up to the maturity of the seed, at which point it has completely 
or almost completely disappeared. Six weeks before maturity (about 
the middle of July) the stalks, leaves, and green seeds contain no 
sugar. The density of the sap diminishes in the root and increases 
in the stalks, then in the leaves, and finally in the seeds in the propor- 
tions respectively of 2, 2°7, 3°4, and 4°2. Potassium salts of vegetable 
acids exist in the juice in all parts of the plant, but the amount in 
the root is almost double what it was at the end of the first year. 
Soluble and insoluble calcium compounds exist equally in all parts of 
the plant. The tissues of the ascending axis of the beet in the second 
year seem to contain more calcium in insoluble organic combination 
than the same tissues in the first year, with the exception of the stalks, 
which contain less than the petioles of the first year. The green 
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seeds also contain a somewhat large quantity of lime in insoluble 
organic combination. In the beet in the second year, there is an 
ascensional movement of the calcium and potassium compounds from 
the soil to the leaves and to the grains, similar to that observed in 
the maize plant during the formation of the grain (Abstr., 1883, 366). 
In this movement, the bicarbonates and carbonic acid absorbed from 
the soil by the root undergo organic transformation as in the first 
year. Potassium and calcium salts of organic acids are not wholly 
retained by the root, but are distributed throughout the ascending 
axis, and especially in the leaves and seeds. The movement of the 
calcium towards the leaves and the seeds is very strongly marked. 
The potassium and calcium compounds contained in the root of the 
beet in the first year are not nearly sufficient to meet the requirements 
of the plant in the second year, and the quantity of these bases 
absorbed from the soil in the second year is ten times as great as that 
existing in the root in the first year. The potassium and calcium 
salts existing in the juice in various parts of the beet seem to have the 
same ultimate functions asin the maize plant (loc. cit.) ; the potassium 
salts contribute to the formation of the seeds, and the calcium salts 
to the formation of the tissues. C. H. B. 


Analytical Chemistry. 


Microscopic Chemical Reactions. By A. Srrene (Jahrb. f. 
Min., 1885, 1, Mem., 21—42).—The author, from the frequent appli- 
cation of chemical methods in the examination of rocks, is enabled to 
improve and simplify the methods of microscopic chemical research. 
It must, however, be remarked that considerable skill and practice are 
required in all these methods. 

Phosphoric Anhydride.—In 1876, the author proposed to determine 
the phosphoric anhydride in apatite, under the microscope, by means of 
a nitric acid solution of ammonium molybdate. To the application of 
this reagent, Stelzner objected, as soluble silicates may give a similar 
reaction. The author has thoroughly examined the matter, and finds 
that it is always apatite which occasions the precipitation of the 
yellow granules, but that the amount of the precipitate is greatly 
increased by the presence of soluble silica, so that one can be led to 
believe that the whole silicate consists of apatite, whereas the latter is 
present only in very small quantity. In order to detect the presence 
of apatite in a section with certainty, even in the presence of soluble 
silicates, the crystal to be tested for phosphoric anhydride is isolated 
by a glass cover, in which a hole is bored. The crystal is then dis- 
solved in a drop of concentrated nitric acid, evaporated at a gentle 
heat, the residue decomposed with water, the solution removed by 8 
pipette, placed in three drops on a glass and evaporated to dryness. 
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The first residue is then treated with a drop of molybdate solution, 
and observed under the microscope. If a number of rhombic dodeca- 
hedra and octahedra are rapidly precipitated, phosphoric anhydride 
is present. Silica in this case cannot act, as it is rendered insoluble 
by the evaporation. The second residue is decomposed by a drop of 
dilute sulphuric acid. If needles of gypsum are formed, lime is 
present. The third residue may be tested for sodium. The magne- 
sium ammonium chloride, suggested by Behrens as a test for phos- 
phoric anhydride, gives very good results, but is not so delicate as the 
molybdate test. 

Potassium.—As a test for potassium, Behrens has suggested plati- 
num chloride. The crystals of potassic platinochloride frequently 
occur as cubes, with or without rhombic dodecahedra and octahedra. 
Full details are given for performing the test. 

Sodium.—The author has suggested a reaction (Abstr., 1884, 366) of 
a very delicate nature. The reagent is uranium acetate. 

Lithium.—Various reagents have been proposed as microscopic 
tests for lithium; the best is potassium carbonate. The author has 
also endeavoured to employ sodium lithium phosphate, but further 
experience is necessary before an opinion can be given as to its 
merits. 

Calcium and Strontium.—As a good microscopic reagent for calcium, 
dilute sulphuric acid has long been employed. Another method is to 
use a concentrated solution of oxalic acid, distinct octahedra being 
formed. Exactly the same reaction is given by strontium with oxalic 
acid. Were it necessary to detect strontium and calcium together, it 
could be done with dilute sulphuric acid. 

Barium.—A good microscopic reagent for barium is potassium 
ferrocyanide. If a drop of warm dilute barium chloride is mixed 
with a drop of potassium ferrocyanide, allowed to cocl, and diluted, 
yellow rhombohedra of barium ferrocyanide separate out. Witherite 
and strontianite may be easily distinguished, if the dilute hydro- 
chloric acid solution is divided into two drops, one treated with 
potassium ferrocyanide, and the other with oxalic acid. Witherite in 
the first shows yellow octahedra, strontianite in the second colourless 
octahedra. 

Magnesium.—Sodium phosphate, recommended by Haushofer and 
Behrens, is very suitable for microscopic work. The author finds that 
the best crystals are obtained when ammonia is added to the sodium 
phosphate, and ammonium chloride to the solution to be tested ; 
the drops of both solutions are heated to 100°, then mixed, and 
cooled slowly. 

Aluminium.—As a test for aluminium, hydrogen potassium sulphate 
may be employed. A more delicate test is cesium chloride, as cesium 
alum is more insoluble than potassium alum. B. H. B. 


Detection of Iodine, Bromine, and Chlorine. By E. Harr 
(Chem. News, 50, 268—269).—The substance is boiled in a flask 
with a solution of ferric sulphate, a suitable bent tube with bulbs 
containing starch-paste having been previously attached to the flask 
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by means of a perforated cork. The presence of iodine is indicated 
by the production of the usual blue coloration; the bulbs are of 
course kept cool. When all the iodine is thus driven off, chloroform 
is substituted for the starch-paste in the bulbs, and a small quantity 
of permanganate added to the contents of the flask, which is again 
boiled ; the presence of bromine is shown by the usual coloration of 
the chloroform. After all the bromine is eliminated, chlorine can be 
tested for in the solution in the ordinary way. This method has been 
tested experimentally and gives satisfactory results. D. A. L. 


Estimation of Iodine in Urine. By E. Harnack (Zeits. Physiol. 
Chem., 8, 391—394).—A reply to E. Baumann (ibid., Part IV). 


Estimation of Sulphurous Anhydride. By C. L. Rezse (Chem. 
News, 50, 218).—The sulphurous anhydride solution, contained in a 
stoppered bottle, is titrated with a solution of hydrogen peroxide 
of known strength. A few drops of titanium sulphate solution are 
added to act as an indicator, a permanent yellow colour showing 
when the titration is complete. Results are low with this method. 
The hydrogen peroxide solution is standardised by means of per- 
manganate. D. A. L. 


Estimation of Alkalis in Silicates. By T. M. Cuararp (Chem. 
News, 50, 279).—This is an improvement on Hempel’s process (Abstr., 
1882, 552).—The finely powdered mineral is mixed with twice its weight 
of bismuth oxide, placed in a platinum crucible, and heated, at first 
gently, then gradually to full redness, at which it is kept for ten to 
fifteen minutes ; decomposition is complete when the solid mass is per- 
fectly friable. When cool, it is transferred to a dish and treated with 
hydrochloric acid, and if a complete analysis is required the silica 
and then the bismuth are removed in the usual way. If alkalis only are 
to be determined, ammonia and ammonium carbonate are added, and 
the removal of magnesium and the alkali determinations are proceeded 
with in the ordinary way. The process gives good results. ‘The more 
basic the silicate, the less likely is it to fuse when heated with the 
bismuth oxide, and vice versdé ; therefore, to prevent the fusion of acid 
silicates, and ultimately to get them in the very convenient friable con- 
dition, it is advantageous to add an equal weight of calcium carbonate 
as well as the bismuth oxide before heating. D. A. L. 


Volumetric Estimation of Calcium Oxide and Carbonate. 
By Prunter (Jour. Pharm. [5], 9, 300—303).—On titrating a solu- 
tion containing calcium salts with a standard solution of ammonium 
oxalate, the precipitate formed does not settle quickly enough to give 
good results. The author finds that a sufficiently rapid deposition 
of the precipitate takes place if a little starch is added to the solu- 
tion after it has been neutralised with pure ammonia, and the mixture 
is boiled. The solution of oxalate can be standardised with pure 
calcium carbonate, dissolved in dilute hydrochloric acid, neutralised 
with ammonia free from carbonate, and bviled with a little starch. 
The solution is heated from time to time, and allowed to stand one or 
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two minutes for the precipitate to settle. Ifa persistent froth forms 
on the surface, a few drops of strong alcohol are added, and the upper 
portion of the liquid is heated. Results are accurate to } per -— 
Estimation of Iron by Potassium Permanganate in Pre- 
sence of Free Hydrochloric Acid and Chlorides. By J.J. Hoop 
(Chem. News, 50, 278).—It is well known that the titration of iron 
by means of permanganate is untrustworthy in the presence of free 
hydrochloric acid, owing partly to the action of the acid on the per- 
manganate, and partly to the yellow colour acquired by the solution. 
The author has observed that the presence of many soluble chlorides 
also produces an error in such estimations, and suggests the addition 
of a few c.c. of a strong solution of magnesium sulphate (1 or 2 grams 
according to the amount of chloride present) to the iron solution 
before titration. The titration can then be conducted just as accu- 
rately as if sulphuric acid had been used instead of hydrochloric acid, 
or as if no chlorides were present. D. A. L. 


Estimation of Antimony. By G. T. Dovanerty (Chem. News, 
50, 278).—The following method is recommended for the approxi- 
mate estimation of antimony in ores, hard leads, antimony slags, &c.:— 
About 10 grams of the substance are employed. If oxides are to be 
assayed, they are reduced to a metallic button by charcoal or red 
argol; if sulphur is present, a mixture of equal parts of potassium 
cyanide and sodium carbonate should be used for the decomposi- 
tion. The metallic button is weighed, cut into small pieces or ham- 
mered out thin, and boiled with nitric acid, diluted with an equal 
volume of water, until the alloy is decomposed. The solution is 
diluted, the antimony tetroxide filtered off, dried, ignited, and weighed. 
The lead may be obtained by difference if the button was pure, or may 
be determined as sulphate in the solution. D. A. L. 


Detection of Cyanogen. By A. Vocet (Chem. News, 50, 270).— 
The reaction of hydrocyanic acid with trinitrophenol is recommended ; 
1 in 30,000 can be detected, and the reaction is considerably more 
rapid than the formation of Prussian blue. The trinitrophenol should 
be neutralised by heating with soda or potash solution before employ- 
ing it for this test, otherwise the darkening of the colour of the 
trinitrophenol when heated with alkali might lead to an error of 
judgment. 

The substance to be tested is treated with soda solution, then boiled 
with the neutralised picric acid; the appearance of a deep red colour 
indicates the presence of hydrocyanic acid. By this means hydro- 
cyanic acid has been detected in tobacco smoke and coal gas. 

D. A. L. 

Ammonia, Nitrous Acid, and Nitric Acid in Potable 
Waters. By Greinert (Chem. News, 50, 279).—The author remarks 
that out of 126 waters examined, 21 contained ammonia alone, 
6 nitrous acid alone, 35 nitric acid alone, 15 nitrous and nitric acid, 
13 nitrous acid and ammonia, 17 nitric acid and ammonia, 19 nitrous 
and nitric acid and ammonia, and complains that the present theory of 
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the conversion of ammonia into nitric acid does not explain either the 
appearance of nitrous acid without ammonia, or the appearance of 
ammoniacal compounds along with nitrates without any nitrites. 


D. A. L. 


Note by Abstractor—A full explanation of phenomena such as are 
described above will be found in Warington’s paper on Nitrification 
(Trans., 1884, 637—672). The first difficulties are explained on p. 639, 
where it is shown that the character of the organism determines 
the production of either nitrites alone or nitrates alone, whilst the total 
removal of ammonia is ensured when all conditions are favourable for 
nitrification. D. A. L. 


Separation and Estimation of Methyl Alcohol in Presence 
of Ethyl Alcohol. By C. pe Poncy (Dingl. polyt. J., 254, 500).— 
Both alcohols combine readily with oxalic acid in the presence of 
gaseous hydrochloric acid. Methyl oxalate is readily soluble in 
water, ethyl oxalate, however, is only sparingly soluble; by dissolv- 
ing the two ethereal salts in water or alcohol, and treating with 
ammonia, insoluble amides are formed, a circumstance on which the 
determination of the methyl alcchol is based. 

10°8 grams of oxalic acid are dissolved in 10 c.c. of the alcohol to 
be examined, and the solution is saturated with hydrogen chloride. 
The mixture is allowed to stand for 24 hours in a well-closed flask, 
after which 2 c.c. are diluted with 10 c.c. of water and filtered. 
Methyl oxalate being completely soluble in water, the quantity of 
oxamide produced on adding ammonia to the aqueous solution will be 
greater than that from an equal amount of ethyl oxalate. The quan- 
tity of oxamide formed in the washings of the ethyl oxalate may be 
determined by a series of trials. For pure alcohol, the average is 
6°6 per cent. For methyl oxalate, the number is between 14°65 and 
15 per cent. of the quantity of methyl alcohol. If instead of pure 
alcohol a mixture of ethyl and methyl alcohol is employed, the quan- 
tity of methyl alcohol can be calculated from the oxamide found. 
For every per cent. of methyl alcohol, 0°14 to 0°15 per cent. more 
than 6°6 per cent. is obtained. D. B. 


Detection of Coal-tar Colours in Wines by Means of Am- 
monia and Amyl Alcohol. By Jay (Bull. Soc. Chim., 42, 166— 
167).—In testing for coal-tar colours in wines by the ordinary method 
of adding ammonia to alkaline reaction and shaking with amyl 
alcohol, it is necessary to avoid a great excess of ammonia, and the 
proportion of the latter should never be more than 3 per cent., for if 
this is exceeded, the amyl alcohol may remain colourless, even if 
the wine contains a coal-tar colour. If the amyl alcohol is colour- 
less it should be decanted off, filtered, and evaporated with a small 
quantity of silk, when the foreign colouring matter, if present, will 
become fixed on the silk. C 


Analysis of Red Wine by Means of Electrolysis. By L. M. 
Kroun (Jour. Pharm. [5], 9, 298—300).—If an electric current, say 
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from a couple of Bunsen cells, be passed through 5 to 10 c.c. of 
natural red wine diluted with 6 volumes of water acidified with some 
drops of sulphuric acid, a red lamellar deposit soon forms on the 
positive pole. It is quite visible to the naked eye, whilst under the 
microscope it appears as a tissue. After 12—20 hours it is quite 
compact. During the passage of the current, the odour of aldehyde 
is perceptible; the red liquid gradually becomes yellow, and finally 
colourless. White wines similarly treated lose their faint colour, but 
give no deposit. On isolating the red colouring matter of wine by 
means of lead acetate, and redissolving the precipitate in alcohol 
and a little tartaric acid, the deep red solution gives the same red 
deposit at the positive pole. The colouring matters usually em- 
ployed for the adulteration of wiue do not give this deposit, although 
they are decolorised, so that electrolysis combined with a micro- 
scopic examination of the deposit formed affords a certain means 
of ascertaining whether the colour of a red wine is natural. 2* 


Estimation of Starch in Gluten Bread. By L. Ricnarp 
(Jour. Pharm. [5], 9, 27).—Direct saccharification gives results which 
are too high, owing to the conversion of other principles always present 
in gluten bread. It is therefore necessary to isolate the starch. The 
gluten is finely powdered, washed well with water, until the wash- 
water carries off no more starch. The washings containing the starch 
are evaporated to a small bulk, mixed with sufficient sulphuric acid, 
and heated at 105° for 10 hours in a sealed glass tube. The glucose 
formed is then estimated in the neutralised liquid. J. T. 


Estimation of Gum Arabic in Syrup. By A. Anpovarp 
(Jour. Pharm. [5], 9, 18—19).—The author points out defects in 
Roussin’s method of coagulation by ferric sulphate, and in Soubeiran’s 
method of precipitation by alcohol. The defects of the latter 
method are obviated by slightly acidifying the alcohol employed. 
The author recommends the following process :—Gradually dilute 
10 grams of the syrup with 100 c.c. of alcohol at 85°, add 20 drops of 
acetic acid, and stir vigorously. After standing about three hours, 
pour on to a double tared filter, when the gum forms a cake which 
easily drains. Dissolve in 7—8 c.c. water and repeat the precipitation, 
collect on the filter before used, after washing by decantation with 
pure alcohol, and wash on the filter with the same alcohol. Dry at 
100° and weigh. Afterwards, as Soubeiran suggests, expose to the 
air for 24 hours and weigh again, when the gum will have taken up 
its normal amount of moisture. The results are very exact. This 
method is not applicable to a product containing gum and commercial 
glucose, although it serves to detect the latter when alone. This 
gives a turbidity with alcohol due to the precipitation of dextrin, 
which may be taken for gum arabic at the first glante, but the dextrin 
forms a glue-like mass on the sides of the vessel. Further tests 
readily show whether the precipitate is gam or dextrin. J. T. 


Milk Adulteration. By Sampvuc (Jour. Pharm. [5], 9, 95— 
101).—The author published in 1879 a simple method of detecting 
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the addition of water to milk. The method requires from 10—20 
minutes, and it consists in coagulating by an acid, and determining 
the sp. gr. of the serum after filtration. This is sufficiently constant 
in unadulterated milk to afford a ready means of detecting the addi- 
tion of water. 150 c.c. of milk are warmed to 40—50°, and 10 c.c, 
of an alcoholic solution of tartaric acid of sp. gr. 1°030—1-032 (pre- 
pared with alcohol of 85°) are added. The mixture is taken from the 
fire and agitated with a small bundle of twigs, and the serum is 
passed through a linen filter; a slight turbidity in the filtrate does not 
appreciably affect the result. After cooling to 15°, the sp. gr.is taken 
with a lactometer. Numerous experiments made in the spring of 
1879 at Rochefort, and in October and November of last year at 
Toulon, show that the sp. gr. of serum thus obtained never falls 
below 1°0278. All milk giving a serum sp. gr. of 1°024—1-'025 ought 
to be regarded as falsified with at least one-tenth of water; a sp. gr. 
of 1:°021—1:022 would indicate two-tenths, or each tenth of water 
lowers the reading by 3° to 3°25° of the lactometer. J. T. 


Koettstorfer’s Method for the Examination of Butter for 
Foreign Fats. By R. W. Moore (Chem. News, 50, 268).—The 
author has examined, by the Koettstorfer and the Reichert methods, 
numerous vegetable oils and some mixtures in order to ascertain 
which, if any, could be used, without detection, for the adulteration 
of butter or oleomargarine. The results are :— 


Mgrms.KHO — oe, N. NaHO, 
required for lv 
Kind of oil. 1 gram of oil. for 1 gram of oil. 


Olive 185°2 
191°2 
196°6 
196°3 
192°4 
187°9 

iid 192°8 

Rapeseed 183°0 

Linseed 195°2 

Cocoa butter .... . 199°8 

Cocoanut 250°3 

‘ns washed... 2462 


Koettstorfer fixes between 2215 and 232'4 mgrms. KHO as the 
limits of the amount required to saponify 1 gram of real butter. Of 
the above oils, cocoanut oil alone exceeds these limits. The washed 
cocoanut oil was treated with large quantities of boiling water to free 
it from fatty acids. The following mixtures were then examined, 
1 gram of the oleomargarine requiring 193°5 mgrms. KHO. 
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Cocoanut 
oil. 


Oleomar- 
garine. 


Mgrms. KHO 
per gram. 


Washed 
oil, 


Oleomar- 
garine. 


Mgrms. HKO. 
per gram. 


49 *3 p.c. 


50°7 p.c. 


220 °0 


53°1 p.c. 


46°9 p.c. 


223 °6 


702, | 29°83 ,, 234 °9 759 , | 241 , 2349 


Koettstorfer’s method evidently does not detect the admixture, nor 
is it probable that Hehner’s method would do so, since the cocoanut 
oil yields 86°43 per cent. of insoluble fatty acids. Reichert’s method, 
on the other hand, shows the adulteration, as genuine butter would 


require more than three times as much HA NaHO as the mixture. 


D. A. L. 


Detection of Cotton-seed Oil in Olive Oil. By Brcui (Jour. 
Pharm. [5], 9, 35—36; from Jour. Pharm. d’Alsace-Lorraine). — 
The methods proposed up to the present time are unsatisfactory. 
The author finds the following to give good results :—5 c.c. of the oil are 
mixed with 25 c.c. of 98 per cent. alcohol and 5 c.c. of silver nitrate 
solution (prepared by dissolving 1 gram of the nitrate in 100 c.c. of 
98 per cent. alcohol), The mixture is heated to 84°. If cotton-seed 
oil be present, even in very small quantity only, the mixture will become 
coloured, and take a tint more or less deep according to the amount 
of cotton-seed oil present. This method depends on the property 
possessed by cotton-seed oil of reducing silver nitrate. It is neces- 
sary to avoid heating by a direct flame, or other oils which may be 
present, such as linseed oil, colza, &e., will give colorations. 


J. T. 


Estimation of Fragrant Essential Oils. By A. Levattois 
(Compt. rend., 99, 977—980).—If an aqueous or alcoholic solution of 
bromine is added gradually to an aqueous or alcoholic solution of an 
essential oil (for example, rose, geranium, neroli, rosewood, bergamot, 
lemon, orange, lavender, marjoram, cummin, eucalyptus), the colour of 
the bromine solution is discharged up to a certain point, beyond 
which any further addition of bromine produces a permanent colora- 
tion. The end of the reaction is also distinctly marked by the dis- 
appearance of the odour of the essential oil, and, if the oil and bromine 
are in aqueous solution, by the sudden appearance of a whitish 
resinous precipitate. The amount of bromine required is always 
proportional to the amount of essential oil present, but a correction 
must be made for the quantity of bromine solution (0°2—0°3) neces- 
sary to impart a distinct coloration to the quantity of liquid employed 
(25—30 e.c.). 

When an aqueous solution of an essential oil is distilled in a flask 
connected with a Liebig condenser, the whole of the oil comes over 
with the first 20—50 c.c. of the distillate, according to the amount of 
oil present. 

The author’s method consists in concentrating the essential oil by 
distillation, and titrating the first portion of the distillate with a 
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solution of bromine, standardised by means of a standard solution of 
the particular essential oil. C. H. B. 


Assay of Commercial Quinine Sulphate. By J. E. pz Vary 
(Jour. Pharm. [5]), 9, 454—456).—The author has examined nume- 
rous samples of commercial quinine sulphate by the method proposed 
by Oudemans (Annalen, 182, 33). A boiling solution of commercial 
sulphate (5 grams in 200 c.c. water) is treated with a concentrated 
boiling solution of Rochelle salt (5 grams). The crystals of quinine 
tartrate formed on cooling are collected in a filter, washed with a 
little water, and air dried. Cinchonidine tartrate does not separate 
out under these conditions. The results thus obtained, combined with 
optical examination as detailed by Oudemans, show that the amount 
of cinchonidine sulphate occurring in commercial quinine sulphate 
varies from 5°47 to 18°46 per cent. ’ a 


New Reactions for Codeine and Aisculin. By L. Rasy 
(Jour. Pharm. [5], 9, 402—403).—To the codeine placed in a watch- 
glass add two drops of ordinary sodium hypochlorite, dilute, and then 
four drops of concentrated sulphuric acid; after mixing with a glass 
rod, a superb clear blue coloration is produced. Bromine-water, in 
place of hypochlorite, gives no coloration. Bromine-water employed 
alone causes a turbidity at the point of contact with the alkaloid ; by 
agitation, the liquid becomes clear and perfectly colourless, but after 
a few seconds a violet coloration appears, faint but perfectly distinct. 
In experimenting with 30 of the most common alkaloids, none of 
them gave a coloration that could be confounded with the one given 
by codeine. 

An equally beautiful coloration is produced with sesculin when 
somewhat differently treated. Four drops of concentrated sul- 
phuric acid are added to the esculin, and to the slightly coloured 
liquid which is formed, sodium hypochlorite is gradually added, with 
agitation. When sufficient of this reagent has been added, the liquid 
takes an intense violet coloration; this gradually and totally dis- 
appears in about an hour. No coloration is produced if the additions 
are made in the inverse order. Bromine-water substituted for hypo- 
chlorite gives a precipitate of the colour of dregs of wine; the reac- 
tion is much less certain than with hypochlorite. J. T. 


Estimation of Tannin. By P. Caries (Jour. Pharm. [5], 9, 
33—35).—The author finds that in estimating tannin by titration with 
a solution of gelatin, the solution can be made to clear quickly by 
the addition of 2—3 grams of barium sulphate; the clearing takes 
place most rapidly towards the end of the titration. To make quite 
sure of the finish, a little liquid is taken out, filtered, divided into two 
portions, and tested with gelatin and tannin solution respectively. 

The weak point of the method is the instability of gelatin solution. 
However, after numerous experiments, the author finds that cherry- 
laurel water preserves the solution for months in well-closed bottles. 
The solution is prepared as follows :—Gelatin 2 grams, boiling water 
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1000 ; when all is dissolved, cool, add 150 of cherry-laurel water, make 
up to 1500 c.c. and filter; 45 c.c. are equal to 0°05 gram of tannin. 
} * 2 


Adulteration of Pepper. By H. Rasovurpin (Jour. Pharm. 
[5], 9, 289—297).—This paper deals mainly with the adulteration of 
pepper by the addition of ground olive-stones and pepper refuse. 
The microscope shows the presence of these adulterants; the author 
has devised a method of estimating the amount. 1 gram of the 
pepper, shown by the microscope to be adulterated with ground olive- 
stones, is boiled for an hour with 100 grams water and 1 gram sul- 
phuric acid, water being added from time to time to replace that 
evaporated. The flask is best suspended by its neck on account of 
the bumping which takes place. The residue is cooled and thrown 
on to a weighed filter, washed, dried, and weighed. The presence of 
olive-stone powder is shown by the reddish powder which settles to 
the bottom of the flask on standing; pure pepper does not give a 
dense reddish residue. Numerous experiments show that the fol- 
lowing coefficients are obtained for different varieties of pure pepper. 
White pepper, 0°175; Malabar, Tellichery, and Saigon, 0°30; Aleppo, 
0°32; other commercial peppers, the so-called light varieties, 0°35. On 
the other hand, the varieties of ground olive-stones of commerce 
give numbers closely approximating to 0°745. Pepper refuse, con- 
sisting largely of the epidermis, gives 0°655. Commercial peppers, 
guaranteed pure, of different varieties, have been found to give 
0497 = 44 per cent. of adulterant, 0°50 = 45 per cent., and so on. 

Samples of known purity were mixed with different amounts of 
adulterant, and when examined by this method, gave results always 
within 2 per cent., and frequently within 1 per cent. of the truth. 

J. T. 


Estimation of Nitrogen in Urine and Feces. By W. Camerer 
(Zeit. f. Biol., 20, 255—263).—Instead of the ordinary method of 
evaporating the urine to dryness on a water-bath with oxalic acid and 
gypsum, the author substitutes the following plan. A piece of thin- 
walled glass tubing capable of holding 6—7 c.c., and passing easily 
down the combustion tube, is fused at one end, to the other is fitted a 
solid paraffin cap, their weight noted, and then the tube is nearly 
filled with urine, the cap replaced, and carefully melted into the tube 
(by means of a lighted taper), to prevent any escape of urine, and 
finally weighed. The combustion is carried out in the ordinary way, 
the tube being placed between two long layers of soda-lime. 

Applying the same principle to the fresh feces, the author has been 
able to determine by comparative experiments the loss of nitrogen 
caused by the usual method of drying feces at 100—105° before com- 
bustion. The mean result of several analyses shows that a loss of 
a little over 0°l1 gram occurs for every 100 grams of fresh feces, 
which is an important discrepancy, considering the normal daily elimi- 
nation is between 150—200 grams. J. P. L. 
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Recovery of Sulphur from Hydrogen Sulphide. By C. F. Cravs 
(Dingl. polyt.J., 254, 355).—It has been found that on passing hydrogen 
sulphide mixed with a quantity of atmospheric oxygen equivalent 
to its hydrogen, through a layer of ferric oxide, the temperature often 
rises above the point suitable for the operation, and fused masses are 
produced. To overcome this difficulty, other substances which will 
effect a finer division of the ferric oxide are mixed with the latter. 
Alumina, magnesia, lime, baryta, their sulphates or carbonates, oxides 
of zinc, chromium, &c., may be used. Instead of ferric oxide, other 
oxides, and metallic salts capable of decomposing hydrogen sulphide 
at an elevated temperature may be employed. For instance, chromic 
oxide, chromates, the oxides of copper and manganese, manganates, 
&c. If a soluble salt is employed, for instance, copper sulphate, 
a chromate, &c., it is best to soak porous substances such as cubes of 
porous clay, pumice stone, or similar materials in its solution, and dry 
them. Before use, these substances are broken into sizes varying 
from a walnut to a pea, and are placed in a layer from 150 to 
300 mm. deep on the perforated bottom of an iron tank lined with 
clay masses. Beneath the false bottom are two apertures, by one of 
which the hydrogen sulphide is allowed to enter, and by the other 
atmospheric air. The free sulphur formed in the operation escapes 


through an opening in the tank, and is collected in suitable chambers. 
D. B. 


Purification of Sulphuric Acid. By W. J. Menzies (Dingl. 
polyt. J., 254, 400).—The author obtains sulphuric acid of the 
highest concentration, containing only traces of iron or arsenic, by 
distilling pyrites acid in the presence of a powerful oxidising agent, 
such as nitric acid. For this purpose ordinary chamber acid of not 
less than 58° B. is treated with some nitric acid, and introduced into 
an iron pan provided with a condenser consisting of a range of iron 
pipes. The pan is then heated by a flue from the fire place, so 
arranged that the sides of the pan only are exposed to the heat. The 
distillation is continued until the condensed acid has a concentration 
of about 60° B., when the operation is stopped and the liquid allowed 
to settle. The acid is then withdrawn, and will be found practically 
free from iron and arsenic, and 3 or 4 per cent. stronger than the 
ordinary 66° Baumé acid of commerce. D. B. 


Preparation of Ammonia from Nitrogenous Minerals. By 
G. Betsy (Dingl. polyt. J., 254, 342—345).—According to a table 
of analyses in Watts’s Dictionary, natural bitumens contain from 1 to 
2°3 percent. nitrogen. The oils prepared artificially by the destructive 
distillation of carbonaceous substances also contain considerable quan- 
tities of nitrogen. Oils obtained by the distillation of coal contain 
5 to 10 per cent. of the total nitrogen originally present in the coal, 
and shale oils 20 to 30 per cent. In 1871, the author investigated the 
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distribution of the nitrogen of bituminous shales when distilled for the 
production of paraffin. It was found that 100 parts of the nitrogen 
in the original shale was divided in the products as follows :—In the 
ammoniacal water 17:0 per cent., in the oil as basic tar 20°4 per cent., 
and in the residue or coke 62°6 per cent. By subjecting the oil to 
distillation, free ammonia is given off, an oil being obtained which 
contains only a small amount of nitrogen, whilst the residue shows 
from 2°8 to 3:2 per cent. nitrogen. The residue from the distillation 
of the basic tar contains about 4 per cent. of nitrogen. 

In prosecuting these researches, the author found that an increase 
in the yield of ammonia was effected, when the distillation was con- 
ducted very slowly, as the coal was exposed to a red heat for a longer 
period. The same effect was produced when steam was used for the 
distillation of bituminous shales, the yield of ammonia being further 
increased by passing steam through the red-hot residue. 100 parts 
of the total nitrogen originally present gave the following distri- 
bution:—In the ammoniacal water 242 per cent., in the oil as 
basic tar 20°4 per cent., and in the residue or coke 55°3 per cent. 
nitrogen. It was found possible, however, to obtain almost all the 
nitrogen of the coke as ammonia by igniting the coke in steam. 
Samples of coke ignited in fire-clay retorts gave the following results : 
—Nitrogen in the ammoniacal water 74°3 per cent., in the oil as 
basic tar 20°4 per cent., and in the residue 4°9 per cent. Retorts of 
small capacity gave unsatisfactory results, owing to the fusibility of 
the ash of various bituminous shales, but no difficulty has been expe- 
rienced with large retorts, in which the material remains under the 
influence of heat and steam for a longer time and at a somewhat 
lower temperature. 

In 1882, the anthor discovered that a certain proportion of air could 
be mixed with the steam without reducing the yield of ammonia. A 
certain amount of heat is thereby generated within the retort, and 
consequently less has to be supplied from the outside. A retort 
worked alternately with steam alone and with a mixture of steam and 
air, showed with the latter a gain of 10 per cent. of paraffin oil and 
25 per cent. of solid paraffin. 

The author has investigated the application of this process to the 
recovery of ammonia and water-gas from coal. The difficulty expe- 
rienced is that the temperature necessary for carbon to act on water 
is at least 1100—1200°. According to Ramsay and Young, however, 
decomposition of ammonia begins at 500°. It is necessary therefore 
to reduce the chances of contact of the ammonia molecules with 
surfaces at the decomposing temperature; this may be effected by 
diluting the ammonia-gas with steam. Air may be made to take the 
place of a part of the steam. Retorts have been erected at the 
Oakbank works for the carbonisation of coal by means of steam. The 
coal is burned in the lower part of the retort with steam and air. 
When the heat is properly regulated, the tar is completely decomposed, 
only a small amount of pitch being deposited in the condensing pipes. 
The apparatus worked at Oakbank gives a yield of 40—50 kilos. 
ammonium sulphate per ton of dross, equal to 60—70 per cent. of the 
total nitrogen present. The amount of steam used varies from 1116 to 
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1563 kilos. per ton of coal. The composition of the water-gas differs 
somewhat according to the temperature and air supply. A sample 
showed the following composition :— 


CO.. co. CH,. H. N. 
16°6 8:1 2°3 28°6 444 
D. B. 
Working up the Mother-liquors from Schoenite in the Pro. 
duction of Kainite. By Vorsrer and Griinesere (Dingl. polyt. J., 
254, 355).—The liquors obtained in the preparation of schoenite from 
kainite are evaporated to a density of about 35° B. During this 
operation, a mixture consisting of sodium chloride, calcium chloride, 
potassium magnesium sulphate, and magnesium sulphate is separated ; 
this contains the greater part of the potassium and sulphuric acid 
originally present in the liquors. The potassium may be recovered 
from this saline mixture in the form of potassiam magnesium sulphate, 
by treatment with hot kainite mother-hquors. D. B. 


Chemical Reactions in the Setting of Hydraulic Mortars. 
By H. Le Cuartecter (Bull. Soc. Chim., 42, 82—89).—A complete 
theory of the setting of mortars includes the physical and the inducing 
chemical phenomena. As regards the former, it has already been 
shown that the process of hardening results from the successive dis- 
solution and crystallisation of the calcium hydroxide. The reactions 
taking place between the combinations of the lime, silica, and the 
oxides of aluminium and iron are here studied. The principal ingre- 
dient in hydraulic mortars is a hydrated calcium silicate of the approxi- 
mate composition 2(CaO,SiO.) + 5H,0; this is decomposed by excess 
of water to form another silicate of the composition 2Si0,,CaO + H,0, 
although this change is arrested by the presence in the water of 
0-5 gram of lime in the litre. A larger quantity of water decomposes 
this acid silicate to form silica, whilst carbonic acid converts it com- 
pletely into calcium carbonate and silica. The formation of the 
silicate in the hardening of the mortar results from a variety of 
causes, as by the direct combination of the lime and silica, by the 
decomposition in contact with water of a basic calcium silicate, and 
possibly by the hydration of anhydrous calcium silicate. These 
several chemical changes are here discussed ; the first occurs in the 
preliminary calcination and fusion of artificial mortars, the second, or 
most important, reveals itself by the separation of crystalline calcium 
hydroxide, whilst the third, although not reproducible in the laboratory 
in the case of calcium silicate, has yet been effected in the corre- 
sponding barium compound. 

Besides the silicates there are present in the mortars calcium 
aluminate and ferrate, of the composition Al,0;,4Ca0,12H,0 and 
Fe,0;,4Ca0,12H,0, decomposed by water and carbonic anhydride, 
with separation of ferric oxide and alumina. Their presence is, how- 
ever, most important in the preliminary fusion of the mortars, as 
serving to melt the lime and the silica, thus effecting their combina- 
tions by the more immediate contact. 

Lastly, as regards the combination of the free lime with the 
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carbonic anhydride, the author shows that this change is not essential 
to the setting of the mortar, but although limited to the superficial 
layers, it materially assists its preservation. V. LV. 


Roman Alunite. By C. Scnwarz (Ber., 17, 2887—2888).—The 
author has roasted alunite at different temperatures, and extracted 
the product with sulphuric acid at different degrees of strength, in 
order to ascertain the conditions for obtaining the greatest amount of 
alumina and potash in solution. He recommends that the mineral 
be roasted at 500°, and then treated with sulphuric acid of sp. gr. 
1:297 to 1:530 (comp. Guyot, Abstr., 1883, 250 and 397). A 

. K. M. 


The Moulding of Porcelain. By C. Lavra (Bull. Soc. Chim., 
42, 560—567).—The ordinary process of porcelain moulding consists 
in pouring the thin porcelain paste into dry plaster moulds; after a 
time, the paste adhering to the dry porous walls of the mould becomes 
set and of sufficient thickness to allow of the mould being turned 
upside down, and emptied of all but the thin layer of comparatively 
dry paste adhering to the inside; this continues to dry, shrinks, and 
can then be easily detached. When large mouldings have to be made, 
special precautions must be taken; the excess of paste is allowed to 
run out at the bottom of the mould, and compressed air is driven in 
to keep the thin layer on the walls in its position; or the liquid paste 
is extracted by means of a vacuum. In order that the shell may detach 
itself with perfect evenness from the mould, Rénard first covers the 
inside of the mould with a piece of muslin; by this means seams and 
slight imperfections do not reproduce themselves in the cast. 


J. K. C. 


Purification of Zinc containing Arsenic. By L’Hore (Dingl. 
polyt. J., 254, 400).—The author has examined several specimens of 
zinc for arsenic, and found the following quantities in 1 kilo. of the 
metal :— 


Zinc in sheets from Vieille Montagne...... 20 to 36 mgrms. 
- » Honfleur 10°5 “ 
- » the Asturien Company.. 26°0 - 

Zinc in blocks from Vieille Montagne traces not weighable. 
2 > ME nceeees sab eeee do. 


The removal of arsenic may be effected by adding to the molten 
zinc 1 to 1°5 per cent. of anhydrous magnesium chloride and stirring 
the mixture. The arsenic is thereby volatilised in the form of tri- 
chloride of arsenic, together with white vapours of zine chloride. 
The mass is granulated by pouring it into water and the zine will 
then be found free from arsenic. The purification of zinc containing 
antimony may be effected in a similar manner. D. B. 


Manganese Steel. By F. Gautier (Dingl. polyt. J., 254, 499).— 
Steel containing from 9 to 15 per cent. of manganese is prepared by 
adding ferromanganese (80 per cent. Mn) to the molten metal in quan- 
tities sufficient to produce the desired effect. The mixture is then 
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fused and cast. For the production of steel containing 9 per cent. 
manganese, 11 to 12 per cent. ferromanganese and 5°5 to 6 per cent. of 
carbon are added, so that the finished steel contains 0°6—0°7 per cent. 
carbon. Manganese steel is readily fusible, and offers a considerable 
amount of resistance to concussion, hence it is suitable for the manu- 
facture of projectiles and the construction of bulwarks. Axes have 
been cast from this steel, with which it was possible to split iron 15 


to 20 mm. in thickness without previously hardening the castings. 
D. B. 


Preparation of Malleable Nickel and Cobalt. (Dingl. polyt. J., 
254, 315.)—According to the ‘“‘ Berndorf Metal Works,” fused nickel 
or cobalt absorbs carbon and oxygen simultaneously, and loses the 
greater part of the latter on cooling, so that a porous metallic mass 
remains, which, in consequence of the presence of varying quantities 
of carbon, cannot be welded. To overcome this difficulty, it is pro- 
posed to reduce pieces of pure oxide of cobalt or nickel at a moderate 
temperature, and to saturate the porous cubes thus obtained with a 
4 per cent. solution of a manganate or permanganate of the alkali 
metals. The cubes are then dried and fused. The manganates or per- 
manganates are said to suppress the injurious effect of the carbon 
absorbed by the castings. The oxygen may be removed by the 
addition of asmall amount of aluminium, calcium, or an alloy of 
calcium with zinc and wood charcoal, to the fused metal. D. B. 


Weiller’s Silicon Bronze. By X. Miitier (Dingl. polyt. J., 254, 
492—495).—The oxides contained in the mass of a metal or an alloy 
tend to impart a want of uniformity to the mass, and may deteriorate 
its most essential properties. Weiller’s experiments in this direction 
have shown that the presence of minute quantities of oxides in alloys 
occasions a reduction in the strength and conductivity of electric wires 
prepared from such alloys. He proposes to remove the oxides pro- 
duced during the process of fusion by means of silicon, which is added 
to the molten mass in the form of potassium fluosilicate. This is 
decomposed by sodium, the silicon which is liberated effecting the 
reduction of the oxides. The fluorides of potassium and sodium, 
together with the silica, float on the surface of the molten mass and 
form an excellent slag, which takes up the greater part of the un- 
absorbed silicon. Only small quantities of the latter are retained by 
the bronze. D. B 


Formation of Patina. By E. Sreiner (Dingl. polyt. J., 254, 
353).—An important element in the production of patina is the pre- 
servation of the skin of the castings. Bronzes of recent origin are 
defective, inasmuch as the moulds used for casting them are too 
porous, and have too many seams; the best results are obtained when 
the finest moulding sand is employed. The formation of the patina 
begins with the commencement of the cooling of the fused metal, and 
can be distinguished microscopically. It depends on the infusibility 
of the alloy, hence silver or similar metals are often added. . 

D. B. 
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Manufacture of Asphalt. By E. Dierricn (Dingl. polyt. J., 
254, 354).—The author prepares a raw material suitable for asphalt 
paving by adding pure bitumen, Trinidad épuré, Goudron, or hard 
bitumen, to ordinary limestone or asphalt stone during the process of 
disintegration. On heating the mixture in drums, the bitumen is 
absorbed by the limestone granules, any light oils which may be pre- 
sent in the asphalt employed being simultaneously volatilised. 

D. B. 

Process for Solidifying Mineral Oils. By L. Rora (Dingl. 
polyt. J., 254, 398).—The author converts mineral oils into a solid 
form by dissolving a fatty acid therein, then adding a small amount 
of sulphuric or hydrochloric acid, and mixing with water containing 
about 2 per cent. of alkali. By treating crude petroleum in a similar 
manner, three layers are said to be obtained, the lowest containing 
the mechanical impurities, the middle layer the heavy hydrocarbons, 
such as paraffins, &c., and the upper layer the light hydrocarbons 
which are worked up for lighting vils. The author claims as novelty 
the separation of the light and heavy hydrocarbons from crude petro- 
leum by this method, which is said to take the place of fractional 
distillation. D. B. 


Substance employed to Colour Wines. By Jay (Bull. Soc. 
Chim., 42, 167—168).— A substance known as Tintura por los vinos 
is largely used in the district of Huesca for colouring Spanish wines. 
It contaius two coal-tar derivatives, one of which is that form of 
Biebrich red which is turned blue by sulphuric acid, whilst the other, 
which exists in smaller proportion, closely resembles the colouring 
matter know as cerise. The composition of the Tintura is :—Organic 
matter, mainly Biebrich red, 66°4; sodium sulphate, anhydrous, 
26°10; arsenious oxide, 1°62; loss, iron, lime, &., 5°88 = 100. The 
presence of arsenic is of special importance. C. H. B. 


Composition of Butter from Cow’s, Goat’s, and Ewe’s 
Milk. By E. Scumirr (Ann. Agronomiques, 10, 496—500). The 
author gives the composition of four samples of genuine butter of 
known origin, according to analyses and calculations made in the 
manner finally recommended by him :— 


Butter from 


Cow’s milk | Cow’s milk 
(Isigny). | (Flanders). 


1. Fusing point (Rudorf’s method) a | 


2. Proximate analysis (Grandeau’s 
method)— 

Fat cian eoeeeeeakans 
WR cscnccccccccentonses 
re 
Not determined, and loss .... 


ws 


ce OCOOCOrFN OH 


| 


| 


ae 
wGzas° 


ABSTRACTS OF CHEMICAL PAPERS, 


Butter from 


Cow’s milk Cow’s milk | Goat’s 
(Isigny). (Flanders). | milk. 


| 

3. Fixed and insoluble fatty acids | 
(Hehner and Angell’s method). 9°15 | 84 

| 


4, Fusing point of fixed fatty acids 38 °8° 


5. Volatile and soluble fatty acids, 
reckoned as butyric acid (Le- 
chartier’s process, modified) .. 


i. Conpeine of the fat (calcu- 


| 
| 
| | G4: 
| 5 ia 


Margarin ......cecscecsoess 


The composition of the fat is calculated from the analyses with the 


aid of the table given by Chevreul (Agenda du chimiste, 1883, 256). 
J. M. H. M. 


Separation of Soap from the Leys by Centrifugal Means. 
(Dingl. polyt. J., 254, 399).—According to the Fabrik chemischer Pro- 
ducte in Berlin, the soap separated by salt instead of being cooled 
thoroughly, so as to effect the separation of the soap from the leys, 
is subjected whilst hot to centrifugal force in a drum. The soap sepa- 
rated in this way is said to contain no leys, only traces of salt, and less 
water, and is denser and perfectly neutral. D. B. 


Preparation of a Yellow Rosaniline Dye. By F. Macuey- 
HAVER (Dingl. polyt. J.,.254, 272).—On treating a hot solution 
of 1 part azuline in 20 parts glacial acetic acid, with 3 parts nitric 
xcid or a corresponding amount of nitrous acid, nitrate, or nitrite, the 
blue is converted into a yellow colour. A similar result is obtained 
on nitrating an aqueous solution of the sulphonic acid of azuline. 
For this purpose, 20 parts of the sulphonic acid, obtained by treating 
1 part azuline with 5 parts of sulphuric acid are dissolved in 20 parts 
of water and treated with 2 parts nitric acid at 100°. D. B. 


Preparation of New Colouring Matters. (Dingl. polyt. J, 
254, 389—396.)—A process for preparing violet, blue, and green dye- 
stuffs of the rosaniline group has been patented by the Badische 
Anilin und Soda Fabrik, which is essentially an extension of Caro 
and Graebe’s synthesis of aurin from phenol and hydroxy-derivatives 
of benzophenone in the presence of phosphorus trichloride (Abstr., 
1879, 60). The following derivatives of benzophenone are used :— 
Tetramethyldiamidobenzophenone, tetrethyldiamidobenzophenone, 
dimethylamidobenzophenone, and the diethyl-derivative of paramido- 
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benzophenone. Aromatic amines :—Diphenylamine, phenyl-a-naph- 
thylamine, a-dinaphthylamine, and the tertiary alkyl-derivatives of 
aniline, orthotoluidine, «-naphthylamine, orthanisidine, metaphenyl- 
enediamine, and quinoline. 

Theaction of the carbonyl group of amidobenzophenone, like that of 
the corresponding hydroxy-ketones on hydrocarbon residues, does not 
take place directly, but is effected through the medium of phosphorus 
trichloride or phosphorus oxychloride. Carbony] chloride, phosphorus 
pentachloride, the bromine and iodine compounds of phosphorus, 
phosphorus oxybromide, and phosphorus sulphochloride act in a 
similar manner. The condensation takes place also in the presence 
of aluminium chloride. The dyes obtained by the condensation of 
the tetra-alkyl diamidobenzophenones with the above-named aromatic 
amines give violet or blue colours resembling methyl-violet, whilst 
the corresponding colouring matters of the di-alkyl amidobenzo- 
phenones are green and resemble malachite-green in properties. The 
green dye-stuffs from quinoline and the alkyl-derivatives of diamido- 
benzophenone belong to the latter category. 

The preparation of a new group of basic dyes called auramines is 
likewise described by the Baden aniline works. The simplest 
members of this group are yellow dyes formed from tetra-alkyl 
diamidobenzophenones by the action of ammonia on the methane 
residue. When these dyes are heated with aniline, its homologues, or 
naphthylamine, &c., phenyl, tolyl, naphthyl auramines, &c., are ob- 
tained, which give redder or browner colours. 

Ewer and Pick prepare sulphuretted dyes by heating equal 
molecular proportions of sulphur and paranitraniline, paranitrethyl- 
aniline, or paranitrodimethylaniline, thus forming the corresponding 
thio-compound, which is converted into thiotetramine by reduction. 
The latter is then subjected to oxidation, and accordingly as it has 
been formed from a primary, secondary, or tertiary paranitramine, 
violet, blue, or greenish-blue colouring matters are produced. The deri- 
vatives of orthotoluidine, orthamidoanisoil, and orthamidophenetoil 
may be used in the place of aniline. By introducing alkyl-groups 
into the primary or secondary amido-group of thioparanitramines, 
the corresponding secondary and tertiary amines are obtained. 

For the production of azo-colours from tetrazo-diphenyl, Béttger 
mixes aqueous solutions of tetrazodiphenyl salts with salts of a- or 
8-naphthylamine, or a- or A-naphthylamine sulphonic acids. The 
colouring matters obtained in this way impart a permanent red colour 
to wool and cotton, in the case of the latter, without the use of 
mordants. D. B. 


Benzaldehyde-green. (Dingl. polyt. J., 254, 316.)—According 
to Dittler and Co. in Griesheim a bluish-green dye is obtained by 
dissolving a salt of benzaldehyde-green in water, acidifying with 
acetic acid and adding chloride of lime. 25 kilos. of tetramethyl- 
diamidotriphenylearbinol oxalate are dissolved in 1000 litres cold 
water, acidified with 50 kilos. acetic acid, and treated with 7 kilos. 
chloride of lime made into a sludge with water. The mixture is 
allowed to stand for half an hour and filtered. The solution is 
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neutralised with ammonia, filtered, the colour base dried, dissolved in 
hydrochloric acid, and treated with sodium chloride to precipitate the 
green dye. It is also proposed to dissolve 53 kilos. of the oxalate 
green in 2000 litres of water, acidify with 100 kilos. hydrochloric 
acid, treat with an alkaline solution containing 18 kilos. bromine, and 
precipitate with ammonia. The base produced has a bronze colour 
and gives up the dye on the addition of an acid. The salts of 
tetrethyldiamidotriphenyl carbinol give similar colouring matters. 

D. B. 


Preparation of Dyes from Alizarin and other Anthracene 
Colouring Matters suitable for Calico Printing. (Dingl. polyt. 
J., 254, 224—226.)—In printing cotton goods with alizarin, nitro- 
alizarin, or alizarin-blue, Gagenburg of Rydboholm (Sweden) and 
Leverkus of Cologne recommend the use of preparations which 
render the mordanting of the fabric needless. For this purpose, com- 
mercial alizarin, nitroulizarin, or alizarin-blue (10—20 per cent. paste) 
is pressed by hydraulic pressure into a mass containing from 40 to 50 
per cent. solid matter, and subsequently dried at 130—140°. The dry 
powder is then ground in a colour mill with 4 parts of oil, and the 
mixture passed through Matter’s straining machine (ibid., 252, 111). 
A colour for red is then prepared in the following manner :— 
Thickening material: 6 kilos. starch, 6 kilos. flour, 0 litres water, 
and 10 litres acetic acid of 8°. Colour: 2750 grams thickening agent, 
470 “ fatty alizarin” (20 per cent. paste), 30 stannous chloride (24°), 
548 aluminium acetate (10°), and 280 calcium acetate. Instead of 
aluminium acetate, thiocyanates may be used. The other alizarin- 
dyes are prepared in a similar manner. 

It is stated that the proposal to treat alizarin with fatty substances 
before use in dyeing is not new. About 10 years ago Forster, in 
Augsburg, suggested that the alizarin should be dissolved in an alka- 
line saline solution of the fatty acid and precipitated by means of an 
acid, an intimate mixture of dye with fatty acid being obtained which 
gave good results in dyeing. D. B. 


Preparation of Naphthylamine Compounds. By L. Layp- 
sHorF (Dingl. polyt. J., 254, 232).—In order to convert the hydroxy!- 
group of naphthyl compounds of the @-series into the amido-group, 
it is necessary to work with a pressure of from 30 to 40 atmospheres. 
To avoid using this pressure, the author recommends to heat the 
alkali salt of 8-naphtholsulphonic acid for 12 hours at 200—25v°, and 
pass a slow current of gaseous ammonia through the solution. The 
reactions 

OH.C,.H,.SO,;Na + NH; — NH,.C,yH,.SO,Na + H.O, or 
OH.C,oH;(SO;Na).+ NH, — NHz.C\pH(SO,Na), + H,O, or 
OH.CH,(SO,Na); + NH; => NH,.CyHSO,Na), + H.O. 


take place. D. B. 


Preparation of Naphthol-green. (Dingl. polyt. J. 254, 184.) 
—According to the Frankfort Aniline Works, Gans and Co., 27°5 
kilos. sodium nitroso-8-naphtholmonosulphonate are dissolved in 
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100 litres of water and treated with 20 litres of a solution contain- 
ing 5 kilos. of ferric chloride. The excess of iron is then removed 
by the addition of an alkali, and the filtrate evaporated to dry- 
ness. The resulting green dye is purified by recrystallisation from 
weak alcohol. Instead of using Schaeffer’s monosulphonie acid, all 
other naphtholsulphonic acids, excepting the S-naphthol-a-monosul- 
phonic acid and the B-naphthol-y-disulphonic acid, may be employed. 
By replacing the ferric chloride by equivalent quantities of a salt of 


cobalt or nickel, brown or yellow colouring matters are produced. 
D. B. 


TeAT A) 


Turkey-red Oil. By A. Miier-Jacoss (Dingl. polyt. J., 254, 
302—312).—In the Mittheilungen des Technologischen Gewerbemuseums 
in Vienna, 1884, 59, Liechti and Suida give a reply to the author’s 
theories regarding the composition and mode of action of Turkey-red 
oil (see Abstr., 1884, 946). The present communication deals with 
the author’s criticism on this reply. Liechti and Suida base their 
theory as to the formation of the ‘compound soluble in water” on 
the evolution of large quantities of sulphurous anhydride thus :— 
2C;Hs(CisH3;02); + 7H:,SO, = CyeHxOnS + 40H xO; + 4H,0 + 
6SO., although they arrive at a different result in a more recent 
equation, 2C3H;(CisH3302)s a 7H.SO, ~ 8H,O = Cy2H20,.8 + 
4C,,H;,O; + 6H,SO,. The evolution of sulphurous anhydride indicates 
that the process of saponification has not been conducted in a proper 
manner, in which case only would deoxidation of the sulphuric acid 
be effected. The same applies to the treatment of oleic acid with sul- 
phuric acid. This reaction is also explained differently by Liechti and 
Suida in their reply, and more in accordance with the views of the 
author; but although they appear to confirm the opinion that the 
best yield of soluble substance is obtained when the action of the 
sulphuric acid is not carried too far, they decline to accept Miiller- 
Jacob’s process, and stipulate that the sulphuric acid should remain 
in contact with the oil for twelve hours as before. They doubt, more- 
over, the presence of unaltered oil (triglyceride) in the products of 
the reaction. The presence of this compound can, however, be esta- 
blished by dissolving the products of the reaction in 10 to 12 times 
the volume of alcohol, when the mixture becomes turbid and gradually 
deposits a precipitate of the triglyceride. 

The author, in the second part of the paper, criticises the chemical 
questions raised by Liechti and Suida. 
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Miiller-Jacob’s Investigations on Turkey-red Oil. By H. 
Scumip (Dingl. polyt. J., 254, 346—350).—The author is of opinion 
that the researches by Liechti and Suida (ibid., 1883, 250, 543) and 
A. Miiller-Tacobs (Abstr., 1884, 946, and preceding Abstract) on 
Turkey-red oil de not fully solve the problem of the constitution and 
mode of action of the above-mentioned compound. According to 
Liechti and Suida, the conversion of olive oil depends on the forma- 
tion of soluble glyceryl sulphate hydroxyoleate, the sulphuric acid 
acting both as oxidising and saponifying agent. An important fact 
which these investigators failed to observe is the production of 
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hydroxystearic acid, CisHyO;, discovered by Miiller-Jacobs. It has 
recently been demonstrated by Liechti and Suida that the decomposi- 
tion products of their compound contain, in addition to hydroxyoleic 
acid, large quantities of hydroxystearic acid. The latter, however, 
differs from oleic acid by containing more of the elements of water, 
C,\,H3;,0, + H,O = C,sH30;, so that the action of sulphuric acid on 
oil must now be regarded in a different manner from that originally 
indicated by Liechti and Suida. The oxidising action of sulphuric 
acid, and consequent evolution of sulphurous anhydride, therefore 
depends only on the amount of hydroxyoleic acid formed besides 
hydroxystearic acid, as the latter is produced by the addition of water 
to the former. The author submits that this correction, that is restric- 
tion or complete suppression of the oxidising influence of sulphuric 
acid, does not invalidate the theory upheld by Liechti and Suida, as 
it is easy to imagine that by the action of sulphuric acid an oil, 
glyceryl sulphate hydroxystearate, accompanied or not by glyceryl 
sulphate hydroxyoleate, is formed. 

According to Miiller-Jacobs, Turkey-red oil is a mixed solution 
of sulpholeic acid, C,sH;;(SO,;H)O, (soluble in water) hydroxyoleic 
and hydroxystearic acids (soluble in alcohol), and unaltered trigly- 
ceride (soluble in ether). It is also stated that decomposition takes 
place when sulpholeic acid is boiled with water, a mixture of hy- 
droxyoleic and hydroxystearic acids being obtained, thus :— 


2C,,H;,SO; + H,O — C,.H,,03 + C,.H;,0; + H.SQ,. 
Hydroxyoleic Hydroxystearic 
acid. acid, 


The incorrectness of this formula is shown by the fact that the 
oxidising influence of the sulphuric acid has been disregarded in 
the formation of these acids. The production of hydroxystearic 
acid by the decomposition of sulpholeic acid can be expressed by 
the formula CisH3(SO;H)O, + 2H,0 = H,SO, + CisH,0;; hydroxy- 
oleic acid can, however, be formed from sulpholeic acid only by as- 
suming that the oleic acid separated is oxidised at the expense of the 
sulphuric acid thus :—C,.H(SO,H)O, = SO; + CjH3,03. Miiller- 
Jacob’s formula must therefore be altered to the following :— 


2C,,H,,SO; + 2H,O = H,SO, + SO, + CisHy 0; + CisH 0s. 


The same chemist believes that Turkey-red oil contains 30 per cent. 
or more of unaltered glycerides, and attributes the principal action of 
the mordanting to the presence of thiscompound. The unaltered oil 
is said to enter the colour lake and surround it in a manner, keeping 
it damp and protecting it from exterior influences, thus imparting 
brightness, softness, and solidity to the colour, an opinion which 
S. Jenny has already expressed, and which Miiller-Jacobs has applied 
to the new Turkey-red oil. The action of the latter as a mordant is 
due to its yielding oil to the fibre in a finely-divided form, and in the 
best processes the remaining substances (sulpholeates) are said to be 
removed by washing. Nevertheless, the author has succeeded in dye- 
ing alizarin without Turkey-red oil, by the application of ammonium 
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ricinoleate, and although finely-divided triglycerides were not present 
the reds produced compared favourably with alizarin-red as obtained 
by the Turkey-red process. D. B. 


Composition of Turkey-red Oil. By L. Liecntt and W. Suipa 
(Dingl. polyt. J., 254, 350—352).—A brief reply to Miiller-Jacob’s 
criticism of the author’s researches on the constitution of Turkey-red 
oil. D. B. 


Behaviour of Different Ferric Oxide Mordants with Silk. 
By L. Liecutt and W. Sua (Dingl. polyl. J., 254, 437—439).—For 
the purpose of comparison, the following iron mordants were pre- 
pared :—(1) Fe.(SO,)2,OH of 30° B.; (2) Fe.(SO,).(NO;,)OH of 
30°5° B.; and (3) Fe.(SO,),(OH), of 31° B. The quantities of ferric 
oxide fixed to the animal fibre by dissociation were determined by 
steeping a weighed quantity of silk in these solutions, washing the 
silk, drying and incinerating it, and estimating the iron in the ash. 
The mordant (3) gave the best result, 12 per cent. of ferric oxide 
having been taken up by the silk fibre as compared with 8 per cent. 
absorbed from the mordant (1). This result was expected, as the 
compound (3) has a tendency to split up into more basic salts, all of 
which are too unstable to be of practical utility. It is a remarkable 
coincidence that the mordant (2) gives a result which is almost as 
favourable as that of the compound (3), giving up 11 per cent. of 
ferric oxide. But before arriving at a conclusion as to the practical 
utility of this mordant, the experiment should be repeated. Most of 
the iron mordants examined by the authors had the formula 
Fe(SO,).,OH, and sometimes contained a considerable amount of 
nitric acid. 

Referring to the influence of ferrous oxide in iron mordants, it has 
been ascertained by experiment that, with an increase in the per- 
centage of this oxide, the degree of dissociation on dilution with water 
diminishes. The authors have, however, found that the dissociation 
effected by the animal fibre is the same for ferrous and ferric oxide 
mordants. New trials should, therefore, be made to solve this 
problem before the use of mordants containing ferrous oxide is com- 
pletely rejected. D. B. 


Blasting Powder. By A. Gacon (Dingl. polyt. J., 254, 355).— 
1 kilo. of this powder is said to blow up 12 to 15 cubic metres of 
rock. It requires for ignition a temperature of 480°, and cannot be 
exploded by concussion, not even when hammered on an anvil. It is 
obtained by mixing 69 parts of potassinm or sodium nitrate with 
19 parts of sulphur and adding ash (?) 1i:h in potash or soda to the 
mixture. It is proposed to obtain this ash by burning dead leaves. 
200 grams of tannin dissolved in 8 litres of water are then added to 
the mixture. D. B. 


Preparation of Weatherproof and Incombustible Paper. By 
W. Herre (Dingl. polyt. J., 254, 315).—The materials used for the 
manufacture of incombustible and weatherproof paper or pastehoard 
are treated with saline solutions, for example, a solution containing 
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15—18 grams zine sulphate or chloride in 1 litre, and ground toa 
pulp in a rag engine. 100 kilos. of the prepared pulp are then mixed 
with 1 to 5 kilos. tallow soap, 1 to 5 kilos. size, and 4 to 16 kilos. 
alum, and made into paper or pasteboard in the usual manner. 
Before the final drying the treatment with zinc sulphate is repeated. 
To render the paper weatherproof, it is steeped in a solution of 
catechu. D. B. 


Enamelling Casks. By F. G. Sponnacet (Dingl. polyt. J., 254, 
443).—Instead of coating the wood of casks with the enamel, the 
latter is allowed to form in the wood in the following manner :—The 
cask or vat is in the first place treated with an aqueous solution of an 
enamel obtained by fusing 100 parts of pure silica with 50 parts of 
alkali. It is then filled with a solution of aluminium acetate in water 
mixed with snlphurous acid in the proportion of 4: 2:1. The solu- 
tion acts on the enamel which has penetrated into the wood, and pro- 
duces a neutral enamel of silica within the pores of the wood. 


D. B. 


General and Physical Chemistry. 


The Second Spectrum of Hydrogen. By B. Hasse.sere (Phil. 
Mag. [5], 17, 329—352).—The author’s observations tend to show 
that Wiillner’s so-called acetylene spectrum is in reality the spectra of 
hydrogen and of carbonic oxide superposed. The second hydrogen 
spectrum has been attributed to the formation of acetylene in conse- 
quence of the presence of traces of carbon-compounds in the hydrogen 
tubes. The author, however, has made experiments which disprove 
this. With a tube filled with pure hydrogen, he observed mere traces 
of the second spectrum when the tube was observed transversely ; but 
the spectrum was fully developed when the tube was viewed longi- 
tudinally. R. R. 


Spectral Lines of Metals Developed by Exploding Gases. 
By G. D. Liverne and J. Dewar (Phil. Mag. [5], 18, 161—173).—The 
researches of Berthelot have shown that the velocity of an explosion 
of oxygen with hydrogen is about jo¢555 of that of light; conse- 
quently if such an explosion were advancing towards the eye, the 
wave-lengths of successively illuminated particles would be shortened 
by this fraction. In the case of the sodium lines such an effect would 
produce a shifting of the lines towards the more refrangible end of 
the spectrum of about ;3, of the space between the two lines. Con- 
versely, a receding explosion would produce an opposite effect. 

In this paper, an account is given of the spectroscopic observations 
made with a Rowland grating on explosions occurring in a tube bent 
in the form of a U,so that images of the receding and advancing explo- 
sive wave could be obtained simultaneously. The authors were, how- 
ever, unable to substantiate any displacement of the relative positions 
of the lithium lines, owing to their: breadth and diffusiveness. In the 
advancing flash, however, the image of the lithium lines was reversed, 
that is, showed a dark line down the middle, whilst the receding flash 
gave as broad a bright band without sucha dark line. These reversals 
show that in the explosive wave, the temperature of the gas does not 
reach its maximum at once, but that the front of the wave is cooler 
than its successive portions. It is further established that the 
breadth of the lithium lines is dependent on the quantity of lithium 
present. In order to further study the spectra developed by ex- 
ploding gases, various metals such as iron, copper, lead, cadmium, 
zine, aluminium, silver and magnesium were introduced into the tube 
containing explosive mixtures of oxygen with hydrogen, carbonic 
oxide or methane, or the hydrogen-compounds of sulphur, selenium, 
and antimony. A description is given of the lines characteristic of 
each metal brought out by the explosion ; among the observations, it 
is noticed that metals so little volatile as iron, nickel, and cobalt 
develop many lines, whilst more volatile metals show fewer or none. 
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On the whole, it may be said that the spectra so formed are similar 
in character to those produced by the combustion of these metals in 
a jet of oxygen and coal-gas. The observations of Berthelot and 
Vieille have shown that the temperature of the exploding gases is about 
3000°; then at this temperature iron, nickel, and cobalt are completely 
vaporous, and a greater number of rays emitted lie between G and 
P. It is suggested that the appearance of certain lines is condi- 
tioned :by:certain temperatures, and that it might be possible to con- 
struct a spectroscopic scale of temperature by observation on the 
successive devélopment of lines concomitant with the rise of tempera- 


ture. V. H. V. 


Spectroscopic Examination of the Vapours Evolved on 
Heating Iron, &c., at Atmospheric Pressure. By J. Parry 
(Chem. News, 50, 303—304). 


Double Refraction of Liquids. By E. v. Frieiscun (Ann. Phys. 
Chem. [2], 24, 127—144).—Inasmuch as circular polarisation is a 
phenomenon common alike to doubly refracting crystals and to certain 
liquids and solutions of solids, the problem presents itself whether 
change in direction of the light rays producible by so-called optically 
active liquids, is due to a difference in phase of two circular polarised 
rays as iu the case of crystals, or to some quite independent cause. In 
this paper, the author examines the question whether such optically 
active liquids are doubly refractive, though @ priori calculations show 
that the degree of double refraction corresponding with their specific 
rotatory power is so small that it would be impossible to estimate it 
by any known method. A particular apparatus was constructed for 
the purpose, consisting of 22 hollow glass prisms within parallel 
glass plates ; of these prisms, 20 had a refractive angle of 120°, and 
two of 60°; these were arranged alternately, so that ten of the one 
kind and one of the other were situated with their refracting angle in 
the one direction, and the remainder in the other direction. The 
refractive angle of the whole system was equal to 2520°. The one set 
of prisms was then filled with some dextrorotatory solution, the other 
set with a levorotatory. If then this liquid system were doubly 
refractive, a homogeneous ray of light should be decomposed into the 
ordinary and extraordinary ray. This was found to be the case, for 
on projecting a spot of light through this combination of prisms con- 
taining solutions of dextrose and levulose of equal and opposite rota- 
tory power, there was observed not one but two images, side by side 
A similar result was obtained with a dextrorotatory orange oil and a 
levorotatory terpene. From these observations, it follows (i) that 
there are doubly refracting liquids, and that the ordinary and extra- 
ordinary rays undergo circular polarisation in opposite directions; 
(ii) that from the unequal velocity of both rays in the liquid there is pro- 
duced a difference of phase proportional to the path of liquid traversed ; 
this is the cause of the circular polarisation of the liquid. Such doubly 
refracting liquids have no optical axis, but the wave-surfaces of light 


in these liquids consist of two concentric spherical surfaces. 
V. H. V. 
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Amount of Atmospheric Absorption. By S. P. Lanatey (Phil. 
Mag. [5], 18, 289—307).—Numerous observations made under dif- 
ferent conditions and in different localities have given for the absorp- 
tion, whether of heat or of light from the sun, a value of about 20 per 
cent. These values have been based on two assumptions, namely, 
(i) that the emanating rays are homogeneous in kind, and (ii) that 
the absorption by the successive strata of the terrestrial atmosphere 
is homogeneous in degree. But by laboratory experiments Melloni 
has demonstrated that like proportions are not absorbed by like 
strata; hence it follows that the coefficient of transmission is truly 
constant only in the case of the absolute homogeneous ray, which can 
but approximately be discerned, much less discriminated, by the most 
delicate instruments. It is here shown by mathematical reasoning 
that the coefficient of transmission is (i) never a constant; (ii) always 
too large ; (iii) increases as one approaches the horizon. But apart 
from mathematical considerations, the photographic spectrum near the 
D line, taken at 3.30 p.m., shows many more telluric lines than a 
spectrum taken at noon; this indicates a very small coefficient of 
transmission. Further, many of the telluric lines appear at great 
altitudes even in the clearest atmosphere. It would thus appear that 
there is a certain selective absorption of solar rays, and that practically 
between telluric lines and the general absorption there is every coefti- 
cient of transmission from unity to zero. The author believes that 
the actual mean absorption of sun and starlight at the sea level is 
probably over 40 per cent. at its minimum ; and that fine dust particles, 
both near the surface and at a great altitude, play a more important 


part in the absorption, both general and selective, than has hcretofore 
heen supposed. By a complete solution of this complex question, the 
phenomena of meteorology would become predictable. 


V. H. V. 


Method of Measuring the Chemical Effect of Radiation. By 
L. Ottvier (Compt. rend., 100, 178—181).—In order to time photo- 
graphic exposures, the author employs a radiometer which is provided 
with screens so arranged that light is only allowed to fall on the 
instrument during the time that the photographic plate is being 
exposed. The number of revolutions made by the radiometer during 
an exposure sufficient to give a good negative is determined once 
for all, and each sabsequent exposure is continued until the radiometer 
has made the same number of revolutions. In cloudy weather the 
motion of the radiometer is slower, and the exposure is proportionally 
longer; in bright weather the motion is quicker and the exposure is 
proportionally shorter; but in every case the quantity of light which 
falls on the photographic plate remains the same. 

The radiometer may be used in a similar manner to determine tlie 
relative sensitiveness of different plates, or the effect of different ex- 
posures on the same plate. 

Note by Abstractor.—This method was suggested several years ago 
by Crookes in one of his earlier papers on the radiometer (see Chem. 


News, 51, 75). an 
. H. B. 
22 
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A Diffusion Photometer. By A. Crova (Compt. rend., 99, 1115 
—1118).—This photometer is designed for measuring luminous 
sources of high intensity, and is based on the principle that when 
« translucent screen is placed in a uniformly illuminated field in a 
direction normal to the incident rays, each point of the screen may be 
regarded as a luminous source and transmits light, the intensity of 
which depends on the nature of the translucent material, in accordance 
with a law which also varies with the material, but in every case the 
rays diffused in a direction closely approaching the normal are equal 
in intensity. If there is placed behind the diffuser an opaque screen 
with an opening, the size of which can be varied at will, the intensity 
of the light normally emitted by this opening is proportional to the 
intensity of the luminous field in which the diffuser is placed, to a 
coefficient which depends on the nature of the translucent substance, 
und to the area of the opening, and varies inversely with the square 
of the distance. The author employs a Foucault’s photometer, one- 
half of the screen being illuminated by a standard light of one Carcel 
lamp placed at the end of a blackened tube 1 metre in length, whilst 
the other half is illuminated by the light to be examined. The latter 
passes down a tube which is movable on a graduated circle fixed at 
right angles to the axis of the first tube. At the further end of this 
tube there is a rectangular opening, the breadth of which remains 
constant, whilst the length can be varied by means of a micrometer 
screw. This opening is placed against the diffuser, and the size of the 
opening is altered until the two halves of the screen of the photo- 
meter are equally illuminated. For intensities up to 400 Carcels the 
diffuser is made of ground glass, whilst for higher intensities opal 
glass is used. Formule for calculation are given in the paper. 
C. H. B. 

The Pupil Photometer. By J. Goruam (Proc. Roy. Soc., 37, 


425—426). 
Sunshine Recorder. By H. McLeop (Phil. Mag. [5], 18, 141— 


142).—In this paper a preliminary account is given of a sunshine 
recorder, in which the light, not the heat, of the sun is the agent in 
the production of chemical change. The apparatus consists of a 
camera whose axis is parallel to the polur axis of the earth, the lens 
pointing northward ; opposite the lens is a silvered sphere. The solar 
rays are reflected from the latter through the camera lens on sensitive 
(“* ferroprussiate”) paper. 

By the earth’s motion the image is carried round in a circular are, 
tracing a curve on the paper; a time scale is made by drawing from 
the centre of the circular band radial lines enclosing angles of 15°, 
each division representing one hour of time. The paper is sufficiently 
sensitive to register short gleams of sunshine. When the sun is 
shining through light clouds, a blurred impression is produced of @ 
much less intense blue colour than that obtained by direct sunlight. 

V. H. V. 

Note.—For further details and drawings of the apparatus, see 
Nature, 31, 319. More than six months’ experience of its working 
has confirmed the usefulness of the results obtained by it.—A. J. G. 
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New Standard of Illumination. By W. H. Preece (Proc. 
Roy. Soc., 36, 270—275).— After alluding to the unsatisfactory 
methods in vogue for measuring the intensity of illumination, the 
author suggests us a standard the space illuminated by a standard 
candle at 12°7 inches distant. For a comparison of the relative illu- 
mination of surfaces, use is made of a Swan’s incandescent lamp, 
giving a light of 24 candles with a current of 5 volts, enclosed within 
a box with blackened walls, over the end of which is stretched a 
diaphragm of paper; the latter has a grease spot at its centre. At 
about 12 inches from the tube is a screen of paper as a reflecting 
surface. The current is supplied from a secondary battery. From 
experiments detailed in the paper, it appears that the illuminating 
power of the glow lamp increases in the ratio of the sixth power of 
the current : hence a determination of its strength gives the necessary 
equivalent for ascertaining the degree of illumination. Though there 
are certain difficulties arising from alteration of the glass envelope of 
the lamp, deterioration of the carbon fibres, and failure of vacuum, 
yet the light emitted from the passage of a given current is more 
easily reproducible and probably more uniform than any other arti- 
ficial standard. V. H. V. 


Disturbing Phenomenon observed in Polarising Operations. 
By Scumipt and Hinscu (Dingl. polyt. J., 255, 119).—In making 
observations with polarising apparatus, it is occasionally found that a 
filled tube, when placed in the polarimeter, does not always give the 
same reading when turned round the axis; this difference is observed 


even on filling the tube with distilled water. The causes of these 
disturbing influences are said to be—(1) want of uniformity of the 
solution ; (2) dirt in the tubes; (3) imperfect parallelism of the plane 
of the glasses; and (4) non-parallel edging of the observation tubes. 
D. B. 


Relation between the Electromotive Force of a Daniell's 
Cell and the Strength of the Zinc Sulphate Solution. By 
H. 8S. Carnart (Amer. J. Sci. [3], 28, 374—377).—The investigation 
described was undertaken with a view to ascertain to what extent the 
variation in the strength of the zinc sulphate solution affected the 
electromotive force. The method employed was essentially Poggen- 
dorff’s compensation method. The table (p. 322) exhibits the 
results. 

The values of the electromotive force, given in the seventh column 
in arbitrary units, were reduced to volts in the following manner :— 
The ratio of the Siemens unit to the legal ohm (this vol., p. 2) is 
50: 53, and according to Lord Rayleigh, a current of one ampére 
deposits 67°08 mgrms. of silver per minute. Then if C, R, and K 
represent current strength, resistance, and electromotive force in 
amperes, ohms, and volts, and e the electromotive force in the arbi- 
trary unit of the table, we have the following equation :— 


(R83)(C x 67-08) =e. 


rh = ~ =_° =f, 
whence BO = e706 = rus = * 
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It is only necessary to divide the quantities in column 7 by 71°15 
to reduce them to volts. The method employed is fully sustained by 
the results obtaived with a Latimer Clark standard cell. The mean 
of all the values in the last column of the table is 1*122, which is the 
value obtained by Sir W. Thomson by the electrostatic method, if the 
velocity expressing the ratio between the electrostatic and electro- 
magnetic units be taken as 3 X 10". 

From the results of the investigation, it appears that the variation 
in the concentration of the zinc sulphate solution is sufficient to 
account for the discrepancy between the results obtained by different 
experimenters in measuring the electromotive force of a Daniell cell. 
It therefore seems desirable that a standard Daniell cell should be so 
constructed as to admit of employing a zinc solution of known con- 
centration. B. H. B. 


Experimental Researches on the Electric Discharge with 
the Chloride of Silver Battery. By W. pr ta Rue and H. W. 
Miiuuer (Proc. Roy. Sve., 36, 151—157, and 206—207.) 


Electric Conductivity of Impure Mercury and Methods of 
Purification. By C. Micnartis (Chem. Centr., 1884, 482—484).— 
The metallic impurities of mercury are divided by the author into 
three groups, according to their action and the mode of separating 
them. The first group contains magnesium, potassium, and sodium ; 
these may be completely removed by agitation with sulphuric acid. 
The second group contains zinc, lead, cadmium, and bismuth, which 
are best separated by boiling the mereury with concentrated sul- 
phuric acid containing a few drops of nitric acid, and subsequently 
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treating it with dilute nitric acid. The metals of the third group are 
gold, silver, and copper, the last of which may be separated in the 
same way as the metals of the second group. 

An excellent way of purifying mercury is to submit it to surface 
distillation in a vacuum. A. K. M. 


Electric Conductivity and other Properties of the Copper- 
Antimony Alloys. By G. Kamensky (Phil. Mag. [5], 17, 270— 
275).—The paper gives determinations of the electric conductivities 
and of the specific gravities of a graduated series of alloys of copper 
and antimony. A maximum of conductivity was found in the alloy 
corresponding with the formula SbCu,; from this point, the curve 
falls very rapidly with increase of copper until it reaches SbCu,, 
whence it again rises very rapidly as pure copper is approached. 
The specific gravities rise evenly from antimony to the alloy Cu,Sb 
(sp. gr. = 8°871), and then diminish to copper. R. R. 


Electric Conductivity of Water. By F. Kontravuscn (Phil. 
Mag. [5], 18, 542—544).—The question of the conductivity of water 
cannot be considered to be settled, inasmuch as. there are diffi- 
culties in purifying it from dissolved gases, and from solids derived 
‘from the vessels used in its distillation. The water used in the expe- 
riments described in this paper was distilled at a temperature of 30— 
45° under a pressure of 6001 mm., and quickly condensed in the 
resistance apparatus. Observations were made at once, inasmuch as 
it was found that the conductivity increased with the time. The 
mean of eight observations gave a value of about 30°10~" ohms, 
or practically about 72 billionths of that of mercury, or, to put the 
statement in another form, a thread of water 1 mm. in length has the 
same resistance as a thread of mercury of the same thickness encir- 
cling the earth. Water may thus be considered to be practically a 
non-conductor of voltaic electricity. The value obtained in these 
experiments is almost one-third of that found in previous researches ; 
the water was thus presumably three times as pure. V. H. V. 


Electric Conductivity of Acids. By W. Ostwatp (J. pr. 
Chem. [2], 30, 225—237).—In a former paper (this vol., p. 3) the 
author has shuwn that a direct ratio exists between the rapidity with 
which certain acids take part in a reaction, and the rate at which they 
conduct electricity. This latter property depends greatly on the state 
of dilution of the acid, as the appended table shows. The numbers in 
column I represent the electrical conductivities of the acids in normal 
solutions, hydrochloric acid being taken as 100; those under columns 
IT, III, and 1V, give the conductivities for normal solutions diluted 
with water, 10, 100, and 1000 times respectively. 

The weaker monobasic acids show a rapid increase in their electrical 
conductivities with increasing dilution, and apparently all converge 
towards the same limit, something above 100, which the stronger 
acids reach at an early stage. The bibasic acids, with the exception 
of sulphuric acid, appear to tend towards a maximum conductivity of 
about 52,,or half the number attained by the monobasic acids; whilst 
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the limit reached by the tribasic acids is a third, or about 35. In 
other words, the conductivities of the three kinds of acids are the 
same when compared according to their molecular weights. In very 
dilute solutions, therefore, during electrolysis, only one of the replace- 
able hydrogen-atoms in each molecule is influenced by the current. 
J. K. C. 
Some New Phenomena of Electrolysis. By G. Gorz (Proc. 
Roy. Soc., 3'7, 24). 


Unequal Electric Conduction Resistance at Cathodes. 
By G. Gore (Proc. Roy. Soc., 37, 35—36). 


Relation of Chemical Corrosion to Voltaic Current. By (i. 
Gore (Proc. Roy. Soc., 36, 331—341).—The object of the experiments 
described in this paper was to ascertain the amounts of voltaic current 
produced by the chemical corrosion of known weights of various 
metals in different liquids. The method employed was based upon a 
comparison of the loss of weight of two similar plates immersed in 
the same liquid contained in two glass vessels. One of the pieces was 
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employed as the positive pole of a battery, the negative pole being a 
sheet of platinum. The current from the cell decomposed a solution 
of silver cyanide. The results obtained with different metals and 
liquids are given in a long series of tables. The amount of corrosion 
of the positive plate is in nearly all cases greater than that of the 
comparison plate, and the proportion of gas to corrosion was frequently 
less with the former than with the latter. A marked exception to 
this rule was copper in nitric acid. The proportion of corrosion of the 
positive plate accompanying external current to that produced by local 
action may be approximately arrived at, either by the difference in 
the loss in weight experienced by the two plates, or by the amount of 
silver deposited. The results also show that the proportion of cor- 
rosion attending external current to that caused by local action, 
depends on (1) the kind of metal; (2), the kind of liquid, and on its 
concentration. The rate of total corrosion of the positive plate appears 
to be related to the degree of electromotive force. Ve Be Vs 


Use of Moist Electrodes. By W. N. Harriry (Chem. News, 49, 
149).—A controversial note (comp. Abstr., 1884, 801). 


Determination of Chemical Affinity in Terms of Electro- 
motive Force. By C. R. A. Wricut and C. Tuompson (Phil. May. 
[5], 17, 282—301, and 377—391).—These papers relate to the 
electromotive forces set up during the interdiffusion of two liquids in 
a Daniell cell of a certain construction. The experiments, which are 
fully described, verify the following general laws :—(1.) The potential 
difference is increased by an increase in the strength of the solution 
surrounding the plate of higher potential, and diminished by an 
increase in the strength of the other solution. (2.) The total effect 
of a series of changes in the strength of the solution is equal to the 
algebraic sum of the effects of the several changes. (3.) The effect of 
a given change of strength is independent of the actual strength or 
nature of the solution, and of the nature of the metal immersed in it. 
(4.) But it varies with the condition of the surface of the metal. 
(5.) The E.M.F. of a Daniell cell with copper and zinc plates, both 
amalgamated, is practically invariable, no matter what may be the 
actual strength of the solutions of copper sulphate and of zinc used, 
provided that these are of the same molecular strength. (6.) The 
E.M.F. corresponds with an amount of heat greater than that 
developed by the intermixture of the solutions. R. R. 


Relation between Electric Energy and Radiation in the 
Spectrum of Incandescence Lamps. By W. pve W. Asner 
and R. Festina (Proc. Roy. Soc., 37, 157—173).—(Comp. Abstr., 
1884, 249.) 

Relations of Heat to Voltaic and Thermoelectric Action of 


Metals in Electrolytes. By G. Gore (Proc. Roy. Soc., 37, 251— 
290). 


The Constant of Electromagnetic Rotation of Light in 
+ ay Bisulphide. By Lorp RayvieiaH (Proc. Roy. Soc., 37, 
—148). 
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Measurement of the Solar Heat. By G. Fréuuicu (Ann. Chim. 
Phys. [6], 3, 500—540). 


New Method of Measuring the Heat of Combustion of 
Charcoal and Organic Compounds. By Berrue.or and VIEILLE 
(Compt. rend., 99, 1097—1103).—The determination of the heat of 
combustion of carbon and carbon-compounds is very difficult, mainly 
because combustion in a current of oxygen requires a considerable 
time, and, moreover, is never complete. Much better results are 
obtained by burning the substance in oxygen under a pressure of 
about 7 atmos. in a calorimetric bomb (Sur la force des matiéres Ex- 
plosives, i, 225). The substance is ignited by means of a metallic 
thread heated by an electric current. Combustion takes place in three 
or four minutes, and is always complete, provided that the proportion 
of oxygen consumed is not more than 30—40 per cent. of the original 
amount. If, however, more than half the oxygen is consumed, 
carbonic oxide and other products of incomplete combustion are 
found in the gases produced. This method gives the heat of combus- 
tion at constant volume, and the heat of combustion at constant 
pressure is obtained by making the necessary corrections. 

The authors have determined the heats of combustion of cellulose 
and several samples of charcoal by this method with the following 
results :— 

Cellulose—The combustion of 1 gram develops 4200 cal., and the 
heat of combustion (1 mol. = 162 grams) is 680°4 cal. This number 
agrees well with Gottlieb’s determination and with the value deduced 
from Sarrau and Vicille’s experiments on gun-cotton. It is 117°8 cal. 
in excess of the heat of combustion of the carbon contained in the 
cellulose, and it follows that the carbohydrates possess energy in 
excess of that calculated from the amount of carbon and water which 
they can yield on decomposition. The same conclusion was deduced 
by one of the authors from his researches on the heat developed by 
animal life and by fermentation. 

Charcoal.—The following tables give the analyses of the samples of 
charcoal used, and their heats of combustion at constant volume :— 


C. H. Ash. O. 
Red charcoal, 1 .. 69°35 5°28 0°63 24°74 
. ~ 2.. 6482 5°50 0°83 28°85 
Black charcoal,1. 90°13 3°37 1:76 4°74 
2. 90°92 3°35 1°48 4°25 


Elder pith char. 


5°06 2°21 21°83 


Heat of Atomic heat of 
combustion, combustion 
1 gram. (C = 12). 
Red charcoal, 1 102°02 
” ” 2 ; 98°5 
Black charcoal, 1 .... . 95°2 
a ‘ 95°4 
915 
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The last column was calculated on the assumption that the oxygen 
was present in the form of water, and that any excess of hydrogen 
was in the free state. From these results, it follows that red charcoal 
possesses energy in excess of that corresponding with the carbon and 
free hydrogen which it contains, but that this excess is less than in the 
case of cellulose, a portion of the energy having been lost in the pyro- 
genic decomposition. It would seem, therefore, that pyrogenic decom- 
positions are exothermic, a conclusion which agrees with the known 
complexity of these decompositions and the ease with which they take 
place. Charcoal obtained by the action of more regular heat, such 
as that of elder pith burnt inside the branch, has lost its excess of 
energy, whilst black charcoal obtained by the action of a high tem- 
perature approaches pure carbon in its heat of combustion. The heat 
of combustion of a sample of charcoal, and consequently of gun- 
powder made from it, cannot be calculated from the percentage com- 
position of the charcoal, but varies with the temperature and other 
conditions of its mode of preparation. C. H. B. 


Heats of Combustion of Ethereal Salts of some Fatty 
Acids. By W. Loveuinine (Compt. rend., 99, 1118—1120).—The 
heats of combustion were determined by the methods previously 
described (Ann. Chim. Phys. [5], 27). The following results were 
obtained :-— 

Heat of combustion Molecular heat of 
for 1 gram. combustion. 

Allyl acetate 6558°28 cal. 655,828 cal. 
Diethyl] oxalate .. 4905°05 ,, . 716,203 ,, 
Diethyl malonate.. 5378°95_,, 860,632 ,, 
Diethyl succinate.. 5791°26 ,, 1007,679 ,, 


Tn every case, the heat of combustion of the ethereal salt is practically 
equal to the sum of the heats of combustion of the acid and alcohol 
from which it has been formed. It follows that the heat of combus- 
tion of the acid is equal to the heat of combustion of the ethereal salt, 
minus the heat of combustion of the alcohol. This agrees with Ber- 
thelot’s earlier results (Ann. Chim. Phys. [5], 9, 338). A determina- 
tion of the heat of combustion of an ethereal salt may be substituted 
for the determination of the heat of combustion of the acid itself in 
cases where the latter is non-volatile or is difficult to purify. 

In the last three compounds in the above table, the difference in the 
heat of combustion for each increment of CH, is about 145,000 cal. 


C. H. P. 


Heats of Combustion of certain Carbon-compounds. By 
W. Loveurintne (Compt. rend., 100, 63--66).—<Acetal.—Heat of com- 
bustion for 1 gram, 7784°81 cal. ; for 1 gram-molecule, 918,583°98 cal. 
Heat of formation, 128°0 cal. This differs by only 0°5 cal. from the 
sum of the heats of formation of aldehyde and ethyl ether, and hence 
the formation of acetal from these compounds is accompanied by a 
very slight thermal disturbance. There is the same difference (0°5) 
between the actual heat of formation of acetal and that calculated on 
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the supposition that it is produced by the union of 1 mol. of alde- 
hyde and 2 mols. of alcohol, with elimination of 1 mol. of water. 

Mesityl oxide, CsH;O.—Heat of combustion for 1 gram, 8634-06 cal. ; 
for 1 gram-molecule, 846,137°88 cal. Heat of formation from its 
elements, 63°00 cal., a value 2°0 cal. higher than the heat of for- 
mation of 2 mols. of acetone minus the heat of formation of 1 mol. 
of water. 

Crotonaldehyde.—Heat of combustion for 1 gram, 7747°37 cal.; for 
1 gram-molecule, 542,316 cal. Heat of formation, 41°0 cal. This 
number is 3 cal. less than the heat of formation of 2 mols. of alde- 
hyde minus the heat of formation of 1 mol. of water. 

Isobutyric acid.—Heat of combustion for 1 gram, 5884°04 cal.; for 
1 gram-molecule, 517,796 cal. Berthelot found for the heat of com- 
bastion of normal butyric acid, 497,000 cal. 

It is important to observe that the heats of combustion are given 
in minor calories, whilst the heats of formation are in major calories. 

C. H. B. 

Thermochemistry of Phosphorus Trifluoride. By Berrueor 
(Compt. rend., 100, 81—85).—When phosphorus trifluoride is 
absorbed by a dilute solution of potassium hydroxide, there is a de- 
velopment of heat of + 107°7 cal. per gram-molecule (88 grams). This 
is much lower than the heat developed by the decomposition of phos- 
phorous bromide and phosphorous chloride under similar conditions. 
As a matter of fact, phosphorus trifluoride does not yield simply a 
phosphite and fluoride, but a flaorphosphorons acid is formed analogous 
to hydrofluosilicic and fluorboric acids. If it be assumed that fluorphos- 
phorous acid is similar in composition to fluorboric acid, the simplest 
decomposition of the trifluoride would be represented by the equation 
2PF, + 3H,0 = H;PO, + PF;HF + 2HF. Titration of the alka- 
line liquid after absorption of the trifluoride (using as indicators 
helianthine A and helianthine B, which behave towards phosphorous 
acid in the same way as towards phosphoric acid (this vol., p. 343), 
indicates that the decomposition by alkalis takes place in accordance 
with the equation 5PF; + 12H,0 = PF,HF + 1LHF + 4H;PO;. Itis 
possible, however, that the nature of the decomposition varies under 
varying conditions, and this would explain the slight want of agree- 
ment between the individual thermochemical determinations. The 
results obtained by titrating the alkaline liquid also agree with the 
supposition that an oxyfluoride, POF, is formed. 

Whatever may be the composition of the fluorphosphorous acid 
formed, it is a somewhat stable compound, for its potassium salt can 
be boiled for some time in presence of an excess of alkali without 
splitting up into a phosphite and a fluoride. C. H. B. 


Thermal Equivalent of a Solution of Urea. By M. Risser 
(Zeit. f. Biol., 20, 414—418).—The author has accurately determined, 
by means of two different calorimeters, the amount of heat rendered 
latent during solution of carbamide. He finds that the heat rendered 
latent by 1 gram of carbamide is equal to 61°318 calories, or for the 
molecule 3769 calories. In order, therefore, to arrive at the true calorific 
value of muscle-proteid, it becomes necessary to take into consideration 
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not only the calorific value of feces and urea, but the loss of heat 
caused by the solution of the latter. J. P. L. 


Eutexia. By F. Gurarim (Phil. Mag. [5], 17, 462—482).—The 
paper relates to substances made up of two or more constituents, in 
such proportions that the resultant compound (which is neither 
atomic nor molecular) has the minimum temperature of liquefaction. 
Such substances are called by the author eutectic (ev tyxew), and the 
property in question he names eutexia. The methods of obtaining 
various eutectic alloys of bismuth, lead, tin, cadmium, and zine are 
detailed in the paper, the general principle being that the portion of a 
fused mixture that solidifies last on cooling is the true eutectic alloy. 
Previous experimenters have been misled by the notion that the alloy 
of minimum fusing point must have its constituents in some simple 
atomic proportions; but the author’s experiments show that this is 
not the case, and his eutectic alloys have lower fusing points than 
have yet been obtained by any mixtures of the same metals. 

He has applied the same methods to mixtures of fused salts that 
have no chemical action on each other, such as nitrates of potassium, 
calcium, strontium, barium, and lead. The sulphates of calcium, of 
barium, and of lead dissolve readily in fused potassium nitrate, and the 
eutectic salt alloys so formed contain in the latter case 4°6 per cent., 
and in the former cases nearly 1 per cent. of the sulphates. 

The significance of these facts in geology and mineralogy is pointed 
out, and also the manner in which eutexia explains the order of 
solidification and disposition of the saline constituents of the earth’s 
crust. R. R. 


Melting Points and Boiling Points as related to Chemical 
Composition. By E. J. Mitts (Phil. Mag. [5), 17, 173—187).— 
The general law of chemical change ‘first enunciated by the author 
that “chemical effect is directly proportional to the product of the 
active masses, and inversely proportional to the sum of their residues” 
has been expressed in the equation 


_@. ey 
tr + Yr 
and in the present paper this equation is adjusted to meet the case of 
melting point and boiling point as related to chemical composition, 
heat being regarded as having the same effect as a substance entering 
into the reaction. The equation thus takes the following form :— 


_ B(e—e) 


1 + 9(#—c) 
and is applied to the calculation of the boiling and melting points of 
members of organic series having the general formula pX.#CH,. 
The three constants of the equation are calculated from the experi- 
mental determinations in regard to three members of each series, and 
the values then found for the other members to which the equation is 
applied, approximate usually within the small portion of a degree to 
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the observed temperatures. The series discussed in the paper are 
chiefly normal paraffins, ketones, ketates, ethines, pyridines, mon- 
amines, and fatty alcohols. Certain interesting general deductions 
are made from the results. R. R. 


Melting Point of Substances in Contact. By O. Lenmaxy 
(Ann. Phys. Chem. [2], 24, 1—27)—A homogeneous solid is 
separated from a fluid either in the crystalline or amorphous state, 
the former process being discontinuous, the latter continuous; the 
size of the crystals formed depends on the solubility or diffusibility 
of the solid in the liquid. Such generalisations are based on two 
hypotheses: Ist, that the molecules of solids differ in kind from 
those of liquids; and 2nd, that a molten substance near the point of 
its solidification contains the solid substances in a state of solution. 
In the case of solidification of mixtures, there often occurs a separation 
into two conditions of equilibrium, leading to the formation of drops 
containing presumably the one substance, while the remaining solution 
contains the other. On the other hand, the crystallisation of a sub- 
stance from a menstruum containing another, will often determine an 
alteration of the crystalline form of the first substance. In order to 
throw light on these and allied phenomena, the author has more 
particularly examined the appearance under the microscope of the 
liquefaction of two substances at their point of contact. For example, 
silver chloride crystallises in the trigonal form, silver iodide in octa- 
hedra, but the mixed substance when melted presents under the 
microscope the appearance of a dark ring ; the mixture also melts at 
a lower temperature than either of its constituents. In other cases, 
such as a mixture of silver bromide and iodide, the mutual layer on 
cooling presents the appearance, not of an amorphous mixture, but of 
interlaced crystals of either substance. In the original paper, an 
account is given of the phenomena observed in the case of mixtures 
of the bromides, iodides, and chlorides, and the nitrates of various 
metals, as also of various organic substances. The experiments lead 
to the result that the mixture of the substances in the liquid state is 
sufficient to lower the melting point, and the mass when solidified is 
generally not homogeneous, but a mechanical mixture, even when the 
substances are isomorphous, or to some degree morphotropic. 

An account is also given of experiments on the electrolysis of silver 
iodide, viewed under the microscope; on the passage of the current, 
metallic silver separates out in denditric crystals on the negative 
pole, while the iodine renders the portion of salt in contact with the 
positive pole of a brown colour. On continuing to pass the current, 
the particles of silver are seen to travel towards the pole along a 
canal, the width of which depends on the intensity of the current, 
while the iodine volatilises for the greater part. The crystalline 
structure of the silver iodide, however, remains practically unaltered. 
Experiments on the electrolysis of a solution of silver iodide between 
electrodes of the same material are also described ; during this process 
it appears to undergo an extension in the direction of lines of current. 


V. H. V. 


GENERAL AND PHYSICAL CHEMISTRY. 331 


Boiling: Points of Saline Solutions. By W. W. J. Nicot 
(Phil. Mag: [5], 18, 364—371).—In this paper, an account is given of 
some preliminary experiments on the pressures under which saturated 
salt solutions boil at different temperatures. The results show that 
. increase in’ solubility of a salt with temperature is attended with a 
greater rise in boiling point, and conversely diminished solubility is 
accompanied by a less marked rise. The exception to the generalisa- 
tion is potassium nitrate, whose solutions even of the same strength 
show with varied pressure a regular rise of boiling point. If, then, 
the solubility of the salt increases with rise of temperature, the 
effect of heat will be to weaken the attraction of salt for salt and of 
salt for water; but the diminution in the attraction of salt for salt 
may be so great as to be practically equal to an increase in the attrac- 
tion of salt for water. Such a result probably obtains in the case of 
potassium nitrate mentioned above. This is not the case with con- 
stantly saturated solutions, inasmuch as the attractions of salt for 
water and of salt for salt respectively are in a state of equilibrium in 
such solutions. V. H. V. 


Employment of Condensation in Fractionating Apparatus. 
By E. Craupon (Bull: Soc. Chim., 42, 613—617).—A comparison was 
made between the Winssinger and Le Bel-Henninger forms of appa- 
ratus for fractional distillation. Various mixtures of alcohol and 
water were simultaneously distilled in the two kinds of apparatus, 
care being taken that the same quantity was distilled in each in a 
given time, the rates being in two experiments 3 and 6 c.c. per 


minute. In the first-named apparatus, the alcohol came over weaker 
than in the second, the separation being not nearly so good at any 
point of the distillation, the washing of the vapour in the latter appa- 
ratus as it passes through the condensed liquid playing a very im- 
portant part in the separation. By twisting a spiral of copper wire 
round the cold water tube in the Winssinger fractionater, an artificial 
condensation and washing of the vapours was set up, and experiment 
showed that with this modification the separation of the two liquids 
was greatly improved. The temperature at which different liquids 
distil has of course to be taken into consideration, the bulbs being 
surrounded with paper or wadding as the temperature rises. 
J. K. C. 

Critical Volumes of Liquids. By J. Dewar (Phil. May. {5}, 
18, 210—216).—In this paper, there is described a convenient form of 
apparatus for demonstrating the liquefaction of oxygen. It is pro- 
posed to substitute for liquid ethylene, either solid carbonic anhydride 
or liquid nitrous oxide, by means of which temperatures of —115° 
and —125° respectively can be produced. Ata pressure of 80—100 
atmospheres, and with the means of producing a sudden expansion, 
the oxygen may readily be liquefied. By means of the apparatns, 
determinations can be made of the density of the liquefied gas by 
@ measurement of the volume of the liquid, the volume and thus the 
weight of the gas given by the liquid plus vapour, and the weight of 
gas given by the vapour. The difference between these two last quan- 
tities corresponds with the weight of the substance in the liquid state. 
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A rough experiment with oxygen near the critical point gave 0°65 

for the value of its density. It is pointed out that the ratio of the 

critical temperature to the critical pressure is proportional to the 
' 

molecular volume, and a table is given of this ratio . for a number of — 

substances, from which the following may be selected as new :— 

Critical temp- Critical T 


erature, T. pressure, P. Pp 

130° 115 3°5 

Hydrogen sulphide. 100°2 ‘ 40 
Cyanogen : 6°4 
Methane 9: 3°5 
Ethane jf 68 


The few substances on the type of which the greater majority of 
compounds are built up, namely, hydrochloric acid, water, ammonia, 
and methane have practically the same molecular volume, whilst 
the more complex derivatives show an increased volume, bearing a 
simple relation to that of the parent substance. If the values of 


P be taken as proportional to the molecular volumes, then the densities 
of fluids at their critical temperatures can be inferred, provided that the 


, 


density of one standard substance is known, for 5 Ven ter where 


S and S' are the densities of the two substances, W W’ and V V' 
their molecular weights and volumes respectively. Thus, taking the 
density of carbonic anhydride as the standard, and calculating there- 
from the densities of hydrochloric acid and acetylene, the results so 
obtained are in accordance with the experimental results. 


Vv. &. ¥. 


Method for Estimating the Specific Gravity of Solid Sub- 
stances soluble in Water. By J. L. Anpreaz (J. pr. Chem., 30, 312 
—315).—The author employs as the medium for this purpose a 
saturated solution of the substance in question, and measures the 
volume of a given weight of solution and excess of salt in the dilato- 
meter described on p. 334 of this volume. A slight error creeps into 
this method, owing to the fact that after a change of temperature, 
the liquid in the capillary tube, which is not in contact with the excess 
of salt, is not of the same composition as that in the bulb. In the 
case of common salt, which was the subject of these experiments, its 
solubility varies so little at different temperatures, that this source of 
error may be neglected, but where the solubility increases rapidly 
with the temperature, the first reading should be made at the highest 
temperature. The sp. gr. of common salt was found to vary from 


2°1654 at 10° to 2°1543 at 50° C. J. K. C. 


Easy and Rapid Method of determining the Specific Gravity 
of Solids. By J. J. Dossie and J. B. Hurcueson (Phil. Mag. (5), 17, 
459—462).—A U-tube has one limb narrow and graduated ; the other 


GENERAL AND PHYSICAL CHEMISTRY. 333 


wide with only a line engraved at the zero level of the graduations. 
The narrow limb is open; the other is fitted at the top with an air- 
tight cap provided with a stop-cock. Distilled water is poured in up 
to the zero level, the solid is dropped into the wider limb, the cap is 
replaced, and by blowing through the stop-cock the water in that limb 
is brought to its original level, when the rise of the water in the 
narrow limb will show the volume of water that has been displaced by 
the solid, whence its sp. gr. may be calculated from its previously 
ascertained weight. Determinations made by this method approxi- 
mate very closely to determinations by the ordinary method. If the 
solid is lighter than water or soluble in that liquid, it is only neces- 
sary to fill the tube with some other appropriate liquid. R. R. 


Specific Gravity of Substances in the Solid State and in 
Aqueous Solution. By J. A. Groswans (Phil. Mag. [5], 18, 405— 
416).—This paper is a continuation of the author’s investigations on 
the relations existing between the specific gravities of compounds of 
analogous composition, whether in the solid state or in the state of 
solution (comp. Abstr., 1884, 143). Firstly, attention is called to the 
fact that although the specific gravities of sodium compounds in the 
solid state are greater than those of the corresponding potassium com- 
pounds, yet in solution this relation is reversed. Secondly, although 
the sp. gr. of the fluorine compounds in the solid state is greater 
than that of the corresponding chlorine compounds, yet the specific 
gravities of their solutions, provided that they are sufficiently dilute, 
are practically identical. 

A solution may be regarded as a compound of 1 part by weight 
of the soluble substance with a variable number of parts by weight of 
water. The density of such a solution may be represented with suffi- 


cient accuracy by the formula d = 1 + * , in which a and £ are 


constants. In this formula the sum a + 8 is of importance. Three 
vases are presented :—(1.) The increase of volume of the solution is 
exactly equal to the added volume of the water, then 2 + B = 1. 
(2.) The increase of volume can be less than the added water, which 
is the ordinary case, thena + B >1. (3.) The volume of the solu- 
tion is increased by a greater quantity than the added water, then 
a +@< 1. If molecular solutions are used, then the equation will 
take the form d = 1 + re .» in which V = a/182, 4 = a/18f, and 
A =a/18aq. The results obtained by Gerlach with sugar solutions 
are compared with those calculated from the above formule. The 
values are concordant. If aq or A= 0, the formule become 


@d=1+%=1+4+ ~ = é, or the sp. gr. of the dissolved substance 


in the anhydrous state. The results calculated from the equation 
are,in the case of a few enumerated compounds, in agreement with 
the observed results. 
Analogous salts of isomorphous metals such as iron, manganese, 
and chromium, have practically the same density when in solution, 
VOU. XLVIII. 2a 


334 “ABSTRACTS OF CHEMICAL PAPERS. 


and, secondly, it is possible from observations on the densities in solu- 
tion of one set of salts, to deduce the densities of its analogues. 
i A 

Specific Gravity of Saturated Solutions of Solid Sub- 
stances at Various Temperatures. By J. L. Anpreaz (J. pr. 
Chem. [2], 30, 305—312).—To obtain the sp. gr. of saturated 
solutions of various substances, two methods were employed, the first 
consisting in measuring the volume of a concentrated solution of 
known strength at various temperatures, and calculating therefrom 
the volume at the temperature of saturation, and the second in weigh- 
ing directly a certain volume of solution saturated at a given tempera- 
ture. In the first method, a dilatometer was used, consisting of a bulb 
with capillary graduated tube attached, the tube having three or four 
enlargements in its bore at various places, and heing connected with a 
wider tube at its other extremity. Through this wider tube the salt 
under investigation was washed into the bulb by alternately cooling 
and heating the latter. After weighing the whole apparatus, im- 
mersing in a water-bath, and reading off the volume at different tem- 
peratures, the sp. gr. of the saturated solution was calculated by 
means of an empirical formula (comp. Abstr., 1884, 100). 

In the second method, a quantity of the saturated solution measur- 
ing a certain volume was weighed directly in a pyknometer. The 
only substance employed so far has been common salt, and the results 
of the two methods are given in the appended table :— 


Specific gravity. Molecular 
r A ~ volume 

Temperature. First method. Second method. of NaCl. 
15° 1:20249 1:20253 20°96 
20 120034 1°20034 21°21 
30 1:19604 119601 21°62 
40 119179 119174 21-93 
50 118758 1:18749 22°16 
60 1°18339 1:18328 22°32 
70 1:17924 117912 22°39 
80 117513 117499 22°41 


From these figures it will be seen that the sp. gr. of saturated 
solutions of sodium chloride decreases with rising temperature, 
while the reverse is the case with the molecular volume of the same 
salt in saturated solution. J. K. C. 


Density of Porous Bodies. By G. Frevry (J. Pharm. [5], 10, 
255—257).—A tube 22 mm. in diameter is fitted with a narrow side 
tube, us in a Gay-Lussac’s burette ; mercury is poured in until it flows 
out at the side tube. The weighed piece of porous wood or other 
matter is then forced under the mercary by a wire, and the mercury 
rurning out is weighed. B. 


Molecular Volume of Saline Solutions. By W. W. J. 
Nicot (Phil. Mag. [5], 18, 179—193).—From experiments on the 
molecular volumes of certain salts of potassium and sodium, the 
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author has inferred that in the case of sufficiently dilute solutions, the 
volume of the metal is independent of its associated non-metallic 
radicle, and conversely the volume of the latter is independent of that 
of the former (comp. Abstr., 1884, 658). In this paper, this generalisa- 
tion is extended to the halogen compounds of the alkali metals and 
alkaline earths. In the course of these investigations, it was observed 
that water of crystallisation has no effect on the molecular volume of 
a salt in solution, and a series of tables of the densities of salt solutions 
containing 100—400 molecular proportions of water added, are given 
illustrating this fact. 

It is thus probable that the so-called water of constitution can be 
recognised in a solution of the salt, but owing to experimental diffi- 
culties this point could not be determined with exactitude. It is here 
suggested that water of crystallisation does not exist in solutions, for 
although the thermochemical investigations of Thomsen and others 
would tend to show that, as in a number of instances, a hydrated salt 
dissolves in water with absorption of heat, but when dehydrated 
dissolves with evolution of heat, yet it is possible that the act of 
solution of a dehydrated salt consists first in the taking up of water 
with formation of a hydrate, and subsequently this hydrate on 
solution parts with its water; which thus becomes indistinguishable 
from the rest of the water. V. H. V. 


Cohesion Figures. By W. v. Brzoup (Ann. Phys. Chem. [2], 
24, 27—-37).—It has been observed that figures similar to those of 
Lichtenberg can be produced by sprinkling a jelly of tragacanth with 
fine drops of colouring matter. In this paper, a description is given of 
radiating and arborescent cohesion figures formed by touching a 
surface of water with a pointed instrument containing an aniline dye 
made up with glycerol. The regularity of the radiation or arbor- 
escence depends on the relative temperature of the water and the 
atmosphere, and the shape of the containing vessel. For example, if 
a source of heat be placed on one side of the vessel the colouring 
drops, instead of spreading vertically down the geometrical axis of the 
glass, will be deflected towards the cooler side; or again, if the tem- 
perature of the water is higher than its environments, the drops 
spread neither vertically downwards nor radiate regularly outwards 
im every direction, but collected portions travel towards and then 
ascend the walls of the containing vessel. V. H. V. 


Solubility and Fusibility in the Oxalic Acid Series. By L. 
Henry (Compt. rend., 99, 1157—1160, and 100, 60—63).—The 
following table shows the solubility of the acids of the oxalic series 
in 100 parts of water :— 


Oxalic acid (anhydrous) 10° 53 parts 
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Pimelic acid, the next term, is described as very soluble in water, 
whilst suberic (C,) and sebacic (C,) acids are very slightly soluble. 
The variations in solubility are not progressive but alternating. 
Acids containing an even number of carbon-atoms are only slightly 
soluble, whilst those containing an odd number are readily soluble. 
When the acids are grouped in two series, one containing those with 
an even number of carbon-atoms and the other those with an odd 
number, it is found that in each series the solubility diminishes as the 
molecular weight of the acid increases. 

Malonic acid, intermediate between oxalic and succinic acids, 
differs from both of them by its much greater solubility, and this 
property is also common to all derivatives formed by the substitution 
of a hydrocarbon radicle for the hydrogen in the CH, group in 
malonic acid, for example, methyl-, ethyl-, isopropyl-, and allyl-malonic 
acids. Methylmalonic or isosuccinic acid, CHMe(COOH).,, is readily 
soluble, whilst succinic acid, COOH.CH,.CH,.COOH, is but slightly 
soluble. Fumaric acid is only slightly soluble, and corresponds with 
the succinic acid type, whilst maleic acid is very soluble, and corre- 
sponds with the malonic acid type. These relations are expressed by 
the formule generally given to these acids. Maleic acid is methylene- 
malonic acid, but the author was unable to obtain it by the action of 
methylene iodide on ethyl disodium malonate. 

In 1877, Baeyer pointed out that in the oxalic series between C, 
and Cy, the acids containing an even number of carbon-atoms have a 
higher melting point than those with an odd number, and in the odd- 
carbon series the melting point continually rises, whilst in the even- 
carbon series it continually falls. 

The following table gives the melting points of the first five terms 
of the series, these being the only members the constitution of which 
is definitely known. 


Melting point. 
Oxalic acid 212° 
Malonic acid 132 
Succinic ,, 180 
Pyrotartaric acid .. é 97°5 
Adipic acid 148 


Examination of these numbers shows that the addition of CH, con- 
verting an even-carbon acid into an odd-carbon acid, lowers the 
melting point by about 80°, whilst the addition of CH,, converting an 
odd-carbon acid into an even-carbon acid, raises the melting point 
about 48°. If the acids are grouped into an even-carbon and an odd- 
carbon series, it is found that in both the melting point is lower the 
higher the molecular weight, the difference for each increase of 
(CH,). being about 32°. It would seem that these relations do not 
hold good amongst the higher members of the oxalic series, but the 
constitution of such higher members as are known, has not yet been 
detinitely determined. Similar relations are, however, found to hold 
good amongst the dimethyl salts and the amides of the first three 
members of the series, C. H. B. 
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Salt Solutions and Attached Water. By F. Gurarie (Phil. 
Mag. [5], 18, 22—35, 105—120).—In these two communications, an 
account is given of a continuation of the author’s researches 
regarding the cryohydrates, with especial reference to the behaviour of 
ammonia and its derivatives with water. 

From a solution of ammonia, no cryohydrate could be obtained, for 
a 33°3 per cent. solution does not crystallise at — 80°, and from more 
dilute solutions ice alone separates. 

Ethylamine.—The following are some of the results obtained with 
solutions of ethylamine :— 


Per cent. of Temperature of Nature of 
ethylamine. solidification. solid. 


20 — 13°3° Tce. 
20°64 — 139 Cryohydrate. 
25 — 95 Subcryohydrate. 


The last-named substance is minutely crystalline, and its solution is 
prone to supersaturation. The existence of these solid hydrates, 
formed at about—10°, of a substance which by itself cannot be solidi- 
fied in a carbonic acid freezing mixture, would tend to show that 
they are homogeneous entities, and not juxtapositions of independent 
crystals of the two constituents. 

Diethylamine in aqueous solution gave the following results :— 


Per cent. of Temperature of Nature of 
diethylamine. solidification. solid, 
22 9-9° Ice. 
22°5 ll Cryohydrate. 
23 9°9 Subcryohydrate. 
35 8 Pure solid. 


Triethylamine in aqueous solution gave the following results :— 


Per cent. of Temperature of Nature of 
triethylamine. solidification. solid. 


18 — 34° Tce. 
191 — 38 Cryohydrate. 
20 — 35 Subcryohydrate. 


Triethylamine possesses the remarkable property of being more soluble 
in cold water than in hot. Determinations are given of the critical 
temperature between clearness and turbidity of aqueous solutions of 
triethylamine, of which the following may be selected as an example : 
10 parts by weight of triethylamine with 90 of water form a white 
emulsion which on standing separates into two distinct layers, tlie 
upper one of which is triethylamine saturated with water, and the lower 
water saturated with triethylamine. On heating to 28°, both layers 
hecome turbid and after some time are clarified, whilst the line of 
demarcation is shifted towards the centre of the mass. It is proposed 
to apply this property of triethylamine for the diagnosis of fevers, tor 
a mixture of one part of triethylamine with 24°76 of water requires a 
temperature of 41° C., that of fever heat, to cause it to become turbid. 
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The radiation from an electric arc passing into an 8 per cent. solution 
renders it turbid, and a thin film of it spread out on glass forms a 
sensitive plate. Determinations are also given of the relative volumes 
at various temperatures of water and triethylamine, the mixture con. 
taining 46°5 per cent. of the latter. 

Salts of Aniline.—The appended results were obtained with solutions 
of these salts :— 


Per cent. Temperature of Nature 
of salt. solidification. of solid. 


Hydrochloride .. 30 — 91° Ice. 

— 107 Cryohydrate. 
Salt. 

Ice. 
Cryohydrate. 
Salt. 

Ice. 
Cryohydrate. 
Salt. 
Cryohydrate. 
Salt. 
Cryohydrate. 
Salt. 

Ice. 
Cryohydrate. 
Salt. 


” 


” .. 
Nitrate _ 
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” 
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Oxalate 
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” 
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This last-named substance was obtained by adding aniline to pyro- 
gallic acid, and crystallising the product from benzene ; it forms long 
crystals melting at 12°, soluble in water, alcohol, and ether. It 
turns brown on exposure to air. 

Infinite Solubility —From an examination of the curves of solubility 
of salts in water, it would appear that in some cases at a certain 
temperature a finite mass of water will dissolve an infinite mass of 
salt. In order to study the question experimentally, an alloy of 
potassium and lead nitrates was heated without and with small per- 
centages of added water, and it was shown that the phenomenon of 
fusion, per se, is continuous with and is merely an exaggerated case of 
liquefaction by solution. Results are given of the points of solidifica- 
tion and the nature of the substance separated from an aqueous 
solution of potassium nitrate, a cryohydrate of which is formed with 
an 11 per cent. solution at — 3°. Attention is also drawn to the 
continuity in liquid condition between strong solution and anhydrous 
fusion in the case of potassium acetate and ammonium nitrate,* and to 
the bearing of these phenomena on the determination of the melting 
points of organic substances. - Such results also show that it may be 
an error to infer marine influence in the formation of rocks from the 


* The Abstractor (Trans., 1883, 374) has noted in the case of ammonium 
nitrate the continuity between the state of solution and that of fusion, and has 
attributed to this phenomenon the discrepancy in the determinations of the melting 
point of this salt—V. H. V. 
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presence of water in them, inasmuch as obsidian, for example, if melted 
under pressure, will presumably mix freely with water, which, by a 
quick release of pressure, will be more or less vaporised. 
: . Vv. w Y. 

Thermal and Volume Changes attending Mixture. By F. 
Guturie (Phil. Mag. [5], 18, 495—-517).—The phenomena observed 
in mixtures of triethylamine and water (preceding Abstract) led the 
author to examine more particularly the behaviour of its homologue 
diethylamine. Similar results were obtained in that the liquid, at 
about 128—130°, was separated into two layers, although owing to 
the slight difference between the refractive indices of diethylamine 
and water, the characteristic milkiness is not observable. In connection 
with similar experimerts on tetrethylammonium hydroxide, it is 
observed that even a 10 per cent. solution of this substance is decom- 
posed at 180°, with formation of ethylene. 

Experiments are also described on the thermal and volume 
changes produced by the mixture of alcohol, ether, carbon bi- 
sulphide, amylene, chloroform, and benzene, with each other, and as 
a general result it may be stated that a gain of volume is accom- 
panied by an absorption of heat, and consequently a diminished 
heat-tension, and conversely, diminished volume is attended with a 
liberation of heat and increased tension. As an instance of the latter 
may be mentioned the admixture of ether with chloroform, and of the 
former that of chloroform with carbon bisulphide. The greatest 
change of volume in the case of the first pair of liquids is observable 
when they are mixed in monomolecular ratio (CHCl; : C,;HwO), and 
further, the increase of vapour-tension with increase of the proportion 
of ether is diminished at the point corresponding with this same ratio. 
These results would seem to point to the existence of the combination 
C,H,O,CHCl;. Similar experiments with chloroform and carbon 
bisulphide pointed to the formation of a similar compound, CS,,CHCI. 
Ethyl iodide and bromide when mixed together present a case of 
almost absolute non-interference, inasmuch as the vapour-tension of 
such a mixture decreases regularly with increased proportion of ethyl 


iodide. V. Hz. V.«. 


Thermal Relationship between Water and Certain Salts. 
By B. Ittrveworta and A. Howarp (Phil. Mag. [5], 18, 123—127).— 
As the study of the relationship of the homologous salts of a series 
of acids towards water might throw light upon the general relation 
between salts and water, as regards the formation of cryohydrates, 
the authors have observed the temperatures at which potassium 
methyl, ethyl, and amyl sulphates form cryohydrates. The results 
were as follows :— 

Temperature Water 

Salt. of the cryogen. per cent. 

Potassium methyl sulphate.... — 11°3° 60°16 
- ethyl sulphate .... — 13°9 54°99 

- amyl sulphate .... — 50 73°97 


The methyl compound is thus intermediate between the ethyl and the 
amyl compounds. Determinations of the sp. gr. of these salts at 
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19°6° gave potassium methyl sulphate = 2:097; potassium ethy! 
sulphate = 1°843; and potassium amyl sulphate = 1144. The 
specitic gravities of these salts are thus regularly in the inverse order 
of their molecular weight. fe = 


Laws of Solution. By H. Le Cuarerier (Compt. rend., 100, 
50—52).—A mathematical application of the laws of chemical equi- 
librium (this vol., p. 117) to the case of the dissolution of salts in 
water. C. H. B. 


Saturation of Salt Solution. By W. W. J. Nicot (Phil. Mag. 
[5], 17, 537—550).—In a former paper (Abstr., 1884, 253), the 
author put forward the theory that the saturation of a salt solution 
obtains when the sum of the attraction of the individual salt mole- 
cules for one another is equal to the sum of the attraction of the water 
for the salt molecules. In this connection, it is presumable that the 
attraction of the heterogeneous molecules of water and salt respec- 
tively is one cause of the contraction attending the solution of the 
salt, whilst conversely the attraction of the homogeneous molecules of 
the salt has an opposite effect. If then this theory were a correct 
representation of the phenomena in question, larger molecular volumes 
are due to an attraction of a weaker kind between homogeneous mole- 
cules of salt, and a greater solubility would thus result. From 
experiments on the chlorides and nitrates of potassium and sodium, it 
is to be concluded that the more soluble a salt is in any liquid, the 
more nearly will its molecular volume in the solid state and in a state 
of solution approximate. Instances are adduced to show that dimi- 
nished molecular volume is attended with diminished solubility, and 
this, whether the composition of the salt remains unchanged or not. 
Experiments are also detailed regarding the saturation of two salts 
dissolved simultaneously, which tend to show (1) that each salt 
dissolves independently of the other, and (2) that each salt increases 
the solubility of the other, not by any tendency to form homogeneous 
combinations, but rather by a mechanical interposition of the mole- 
cules of the two salts with those of water. Vs &. ¥. 


Reciprocal Solution of Liquids. By W. Atrxterr (Bull. Soc. 
Chim., 42, 329).—With liquids between which no chemical reaction 
occurs, the solubility of the liquid possessing the greater cohesion is 
higher in the liquid having the less cohesion, than the solubility of the 
liquid of less cohesion in that of greater cohesion. Where, however, 
there is a tendency to chemical reaction, this rule does not apply. 
Thus at 0° the solubility of paraldehyde in waiter is greater than that 
of water in paraldehyde, but at higher temperatures where the com- 
pound is decomposed, the inverse of this occurs, and constitutes a 
particular case of the law. With liquids having a tendency to com- 
bine, as well as to dissolve, there are two limits to reciprocal action. 
At temperatures above which the liquids mix in all proportions, a 
homogeneous liquid is formed as a result of “solubility,” but at lower 
temperatures a compound is produced through the agency of “ affinity.” 


W. R. D. 
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Lines of no Chemical Change. By E. J. Minis and W. M. 
Mackey (Phil. Mag. [5], 16, 429—433).—If zine is acted on by diluted 
sulphuric acid of a percentage strength expressed by y, a quantity of 
hydrogen gas will be given off which may be represented by 2, and 
will vary with y, so that one may be represented mathematically as a 
linear function of the other, thus :— 


=a + ba + ca’. 


From three experiments made under conditions described in the 
paper, the values of the constants a, b, and ¢ are calculated; then # in 
the equation is put = 0, and a should then represent a certain per- 
centage strength of the sulphuric acid with which the zinc will not be 
acted upon, the temperature being the same as in the three deter- 
mining experiments. The results laid down as a curve, in which the 
ordinates represent the strength of the acids, whilst the absciss 
represent the temperature, gave a line of “no chemical action” which 
up to 35°25° forms a hyperbolic curve; higher temperatures furnish a 
second hyperbola tending to symmetry with the first, and touching it 
at a point corresponding with the percentage strength of 79°62. An 
experiment was made with acid of 76°55° per cent. at the corresponding 
temperature, and a very slight, though distinct, evolution of gas took 
place. The reaction between diluted sulphuric acid and zinc is thus 
shown to be very complicated ; for with strengths of 58°77 to 79°62 
per cent. there are two temperatures of no chemical change, and 
between 54°47 and 57°77 there are four such temperatures. R. R. 


Rate of the Chemical Absorption of Gases. By J. J. Hoop 
(Phil. Mag. [5], 17, 352—367).—The object of the investigations 
recorded in this paper was to obtain an estimate of the rates of interdif- 
fusion in atmospheres of air and of hydrogen respectively, of hydrogen 
sulphide, carbonic anhydride, chlorine, and sulphurous anhydride. 
The results were obtained by observing the rapidity with which the 
several gases were taken up by chemical absorbents. It was found 
that the rate at which each gas is absorbed is less when it is mixed 
with air than when it is mixed with hydrogen. In both atmospheres, 
hydrogen sulphide is absorbed more rapidly than carbonic anhydride, 
and sulphurous anhydride than chlorine; yet these last are each 
absorbed much more rapidly than either of the former, especially in 
an atmosphere of air. When hydrogen is used, hydrogen sulphide 


and chlorine are absorbed with nearly equal rapidity. R 


Correction of the Numerical Results given in a former 
Paper on Compressed Gas Manometers. By E. H. Amagat 
(Compt. rend., 99, 1153—1154). 


Combination of Gases. By J. J. Tuomson (Phil. Mag. [5], 18, 
233—267).—According to the doctrine of Clausius and Williamson, 
the individual atoms forming the molecules of a compound gas are 
continually changing partners ; its consequences can thus be developed 
by mathematical analysis. In this memoir, an attempt is made in 
this direction, particularly as regards the effects producible by time, 
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pressure, temperature, and the relative masses of the substances 
undergoing chemical change. In order to form a definite mental 
presentation of these phenomena, it is here assumed that the con- 
stituent atoms consist of one or more vortex rings. In a former work, 
the author has shown that when two vortex rings of equal strength 
in approximately parallel planes, perpendicular to the lines joining 
the centres, are moving in the same direction, and the conditions are 
such that the hinder ring overtakes the one in front, they coalesce, 
the lines of vortex core remaining approximately constant. Such a 
union or pairing together of vortex rings may take place in the com- 
bination of atoms, whether of the same or different kinds, to form 
molecules. If, under these circumstances, the paired vortex rings are 
subjected to some disturbing influence, their radii will be changed by 
different amounts; the velocities of translation will thus become 
different and separation will occur. In the case of a permanent 
homogeneous molecule, it is necessary that the mean time during 
which an atom is paired with another atom, of the same or different 
kind, which is here called the paired time, should be large as com- 
pared with the time during which it is alone, and free from other 
atoms, which is here called the free time. An external disturbance 
will diminish this ratio, and provided it be of sufficient magnitude, 
the value of the ratio will be so much diminished that the substance 


will no longer exhibit the properties of a homogeneous chemical. 


entity, but of its constituent elements. Further, if the value of the 
ratio of the free to: the paired times be very small, the gas possessing 
this characteristic will not readily enter into chemical reactions ; 
nitrogen may be an example of this kind. It is thus evident that 
the energy of a gas, and therefore the temperature, depends on the 
mean radius of the vortices which form its constituent atoms, and 
conversely the mean radius is a function of the temperature. Unless, 
then, the atoms do not remain long together after the coalescence of 
the vortices, chemical combination will not readily take place. 

This theory of the vortex rings offers a more particular explanation 
of the combination of the constituent atoms in a molecule, or under 
altered conditions, of their reverse decomposition. For if in such a 
coalescence as described above, there are forces which tend to make 
the velocity of the front less than that of the hinder ring, the two 
will tend to combine more closely ; if the converse phenomenon takes 
place, the two rings will tend to move further apart, the result of 
which will be decomposition. These doctrines are illustrated by 
mathematical analysis, and the case is supposed of the dissociation of 
molecules of a gas containing two atoms, under such a condition that 
the initial violence of the chemical change is moderated. If t be 
proportional to the mean paired time of the atoms and 7 proportional 
to the mean free time, let m be the molecules at any given time, » the 
atoms at the same time; then if the gas be in a closed vessel, n+2m 
will be constant and equal to N, the number of atoms if all the 
molecules were dissociated. Then 7 will be inversely proportional to 


n, let it equal —, In the time a the number of molecules split up is 


equal to mét/t, the number of pairs of atoms which combine in the 
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same time é6¢ = nét/t = n*¢t/1; so that if 8m is the increase in the 
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number of molecules in the time ét, then én = 


. e 7 L = 2 
into a stationary state, > and vanish, so that * = 7 (II); and 
T 


n + 2m = N, thenn + 2 n® = N;; if the dissociation is slight, so that 
T 


the number of atoms is small as compared with that of the molecules, 
2 
then 2!” WN. This last equation can be represented in terms of 
T 
the density of the mixed gas; for if A be the vapour-density of the 
dissociated gas, D the density of the gas not dissociated, then 


a or” = D—-4 it p be the pressure of the 
D N A 

gas, p= CN where C is a constant, on substituting for n and m in 
equation (II), then (D—A)? = Gp = 
this equation, the author compares the calculated with the observed 
values for the vapour-density of iodine partially dissociated at 1250° ; 
the difference between them might be accounted for by experimental 
errors. Similar but more complex mathematical reasoning is applied 
to cases of decomposition and subsequent recombination such as that of 
phosphorus trichloride and chlorine, or of the compound of methy] oxide 
and hydrochloric acid investigated by Friedel (Bull. Soc. Chim., 1875, 
160; 1876, 241), and the observed and calculated values are found to 
be in accordance. As a still more complex case, the combination of 
hydrogen with chlorine, is investigated, which presents five systems 
of particles, the atoms and molecules of hydrogen, the atoms and 
molecules of chlorine, and the molecules of hydrochloric acid, and an 
equation deduced to find the quantity of hydrochloric acid produced 
when hydrogen and chlorine are mixed in any proportions. Although 
this particular case has not been investigated, yet the analogous 
instance of the combination of hydrogen with iodine has been 
examined by Lemoine, whose results agree with those calculated by 
the author’s theory. Cases are also examined in which gases A, B, C, 
mixed in a closed vessel and exploded, can form the combinations 
AB and AC respectively, but B and C cannot combine; such are the 
combinations by explosion of oxygen with carbonic oxide and hydrogen. 
From the equation deduced, it follows that the ratio of the quantity 
of water formed to the quantity of carbonic anhydride bears a con- 
stant ratio to that between the quantities of hydrogen and carbonic 
oxide left unaltered. This d priori deduction agrees with the expe- 
rimental deduction of Horstmann. Similar principles may be applied 
to other cases of gaseous combination, and much of the reasoning 
would seem to be applicable to liquids, although the want of know- 
ledge of the molecular composition of liquids presents difficulties in 
the reasoning of such cases on direct dynamical principles. 


V. H. V. 


A. In accordance with 
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The Numerics of the Elements. By E. J. Minus (Phil. Mag. 
[5], 18, 393—399).—In this paper it is shown that the “ numerics ” 
or numbers representing the atomic weights of the elements can be 
determined by the equation y = p15—15(0°9376)*, in which y is the 
atomic weight, p and 2 are factors. Tables are given in which the 
calculated values are compared with those given in the treatises of 
Clarke and Meyer and Seubert. These results are opposed to 
Prout’s theory of integral multiples, for this could only hold good in 
the few cases in which = 0 ora. V.H 


The Periodic Law. By T. Carnetiey (Phil. Mag. [5], 18, 1— 
22).—In this paper, certain relations between the melting and boiling 
points and heat of formation of the halogen compounds of the ele- 
ments are given in illustration of the periodic law. The general 
results may be summed up as follows :—(i) If in a series of binary 
normal compounds one element is common to all, the melting points, 
boiling points, and heats of formation are periodic functions of the 
atomic weight of the other element; (ii) the influence of the halogen 
on these physical properties increases with the number of atoms in 
the compound ; (iii) in normal halogen compounds, the influence of 
either of the elements on the melting or boiling point increases with 
the atomic weight of the one, but decreases with the atomic weight 
of the other element. The numerical relations existing between the 
melting points and boiling points of the halogen compounds of the 
elements, are detailed at length in the original memoir, and serve as 
a means of calculating or even predicting these points within certain 
limits, and of applying the results obtained for the classification 
and determination of the atomic weights of the metals. Numerous 
examples are given of the application of these several processes. 


V. H. V. 


. 
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Hydrogen Peroxide. By Hayrior (Compt. rend., 100, 57—60 
and 172—175).—A 5—10 volume solution of hydrogen peroxide, that 
is, a solution capable of giving off 5 to 10 times its own volume 
of free oxygen, can be boiled without sensible decomposition, but 
when the strength reaches 12 vols. decomposition commences. If, 
however, the hydrogen peroxide is very pure, decomposition is so slow 
that the solution can be concentrated on a water-bath until it attains 
a strength of 15 vols. 

When a dilute solution of hydrogen peroxide is partially frozen by 
placing it in a mixture of ice and salt, the portion which remains 
liquid contains a much higher proportion of the peroxide, whilst the 
bulk of the solid portion is practically pure ice. If, however, the ice 
is slowly melted, the liquid which first forms is very rich in hydrogen 
peroxide, and this would seem to indicate the existence of a hydrate 
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melting between —13° and —15°. By successive freezings the per- 
oxide can be concentrated until it has a strength equal to 70 vols., 
but beyond this point it no longer freezes at —13°. By using methyl 
chloride as a refrigerator, however, the hydrogen peroxide can be 
frozen at —15°, and concentration can be carried to 140 vols. or even 
further, but the process becomes tedious and troublesome. The main 
difficulty in this method of concentration is the separation of the 
mother-liquor from the crystals of ice. 

Dilute solutions of hydrogen peroxide are best prepared by the 
action of hydrofluoric acid on barium peroxide carefully freed from 
soluble salts. The peroxide solution thus obtained is made distinctly 
alkaline by adding baryta-water, and barium peroxide and any iron 
or manganese are thus precipitated. The solution is then acidified 
with sulphuric acid, and the hydrogen peroxide concentrated first on 
a water-bath and then by successive freezings. The advantage of 
this method is that the hydrogen peroxide is obtained in a high state 
of purity, and therefore is much less liable to decompose in the pro- 
cess of concentration. 

If a solution of hydrogen peroxide is distilled under a pressure of 
30 mm. of mercury, the amount of peroxide which passes over is 
greater the higher the concentration of the solution. If commercial 
hydrogen peroxide (10—12 vols.) is distilled in a vacuum, practically 
no hydrogen peroxide passes over until the liquid in the retort is 
reduced to about one-fifth its original volume. At this point, the 
fractionating bulbs are removed, and the distillation continued in a 
vacuum until the liquid in the retort begins to decompose. More 
water is then added, and distillation continued. The strength of the 
distillate obtained in this way corresponds with 5—8 vols., and it is 
concentrated in a vacuum until decomposition commences. By con- 
centration under a pressure of 30 mm., a 267 vol. solution can be 
obtained. Hydrogen peroxide undergoes no decomposition whatever 
when distilled, provided the concentration of the solution in the retort 
is no higher than that corresponding with 150 vols. 

Estimation of Hydrogen Peroxide.—The volume of oxygen evolved 
when the solution is boiled gives no exact measure of the amount of 
hydrogen peroxide present, for a considerable proportion of the latter 
volatilises without decomposition. When the hydrogen peroxide is 
decomposed by manganese dioxide, a certain quantity always escapes 
decomposition, but the error is constant, and corresponds with 
03 vol. If this correction is made, the results are exact. 

Pure hydrogen peroxide has an acid reaction. Even if a solution 
is made alkaline with baryta and boiled, the vapour of hydrogen per- 
oxide reddens litmus. It is evident that Thenard’s neutral hydrogen 
peroxide must have contained a small quantity of baryta, and hence 
its instability. The vapour of hydrogen peroxide has a distinct odour, 
recalling that of nitric acid. Hydrogen peroxide conducts electricity 
better than pure water, and can be electrolysed without addition of 
acid, large quantities of oxygen being given off at the positive elec- 
trode. At the same time, a small quantity of a mixture of oxygen and 
hydrogen, in proportions varying with the duration of the experiment, 
18 given off at the negative pole. The current decomposes hydrogen 
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peroxide into oxygen and water. It cannot be admitted that the 
hydrogen peroxide is reduced by hydrogen liberated from the water 
at the negative pole, for if the solution is acidified, hydrogen is 
evolved at the negative pole and the peroxide is not reduced. 


C. H. B. 
Iodic Anhydride. By K. Weusare (Ber., 17, 2896—2897).—The 


author passed mixtures of iodine and oxygen through tubes, containing 
platinised asbestos and heated at 200°, 250°, and 300° respectively, 
but no combination took place. No better results were obtained when 
similar mixtures were heated with spongy platinum in a Hofmann 
vapour-density apparatus at 192° (? by dimethylaniline vapour), or in 
closed tubes at 200°, 250°, or 300°. It therefore appears, that although 
the heat of formation of iodic anhydride is positive (Thomsen gives 
I, +O; = 44°860 cal.), iodine does not combine directly with oxygen, 


even in the presence of spongy platinum or platinised asbestos. 
L. T. T. 


Allotropic Transformation of Sulphur at very Low Tempera. 
tures. By J. M. Ruys (Chem. Centr., 1884, 449).—Fused sulphur 
was exposed for several days to a temperature varying between 
—39°5° and —11°2°. A change of colour was noticed at the edges 
soon after solidification had taken place, whilst the mass remained 
unaltered for some days; small yellow spots then appeared, which 
gradually became larger and brighter in colour until after twelve days 
the whole mass had changed into the rhombic modification. A second 
experiment in which the temperature varied between —38°4° and 
—4'8° gave similar results. A. K. M. 


The Temperature of Allotropic Transformation of Sulphur. 
By UL. T. Retcnuer (Chem. Centr., 1884, 450).—The author finds that 
the temperature of the allotropic transformation of sulphur is 95°6°. 
Below this temperature, monoclinic sulphur suffers a diminution in 
volume, above it rhombic sulphur experiences an increase in volume, 
whilst at the temperature of change both modifications have a con- 
stant volume. In these experiments, the pressure was equal to four 
atmospheres. At a pressure of 15 atmospheres, the temperature of 
transformation was raised to 96°2°, indicating a difference of 0°05° for 
one atmosphere pressure. A. K. M. 


Preparation of Hydrogen Sulphide. By H. N. Draper (Chem. 
News, 50, 292).—T wo two-necked Woulff’s bottles are each fitted 
with corks, and a long and a short glass tube bent at right angles. 
One of the bottles contains ammonium sulphide, which more than 
covers the end of the long tubé, the other contains dilute sulphuric 
acid (1 of acid to 4 of water) to a somewhat greater height. The 
ammonium sulphide bottle is connected by means of its short tube 
with the long tube of the other bottle. For use, a gentle current of 
air is forced through the ammonium sulphide, it passes through the 
sulphuric acid bottle, and escapes from its short tube mixed with 
hydrogen sulphide. No free ammonia passes the acid liquid, nor is 
there any sulphur deposited in it. When not in use, there is no 
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escape of hydrogen sulphide, and the introduction of a stop-cock 
between the bottles prevents the diffusion of the ammonium sulphide 
vapour into the acid. The author considers that forcing the vapour of 
fuming hydrochloric acid into sodium sulphide solution may probably 
give a good result. ; D. A. L. 


Purification of Sulphuretted Hydrogen from Arsenic. By 
0. v. p. Prorpren (Ber., 17, 2897—2903).—The author recommends 
passing the impure gas over potassium polysulphide, heated at 
350—360°. A glass tube about 30 ecm. long is filled with pieces of 
liver of sulphur and heated by means of an air-bath, in the ends of 
which are holes just large enough to push the tube through. The 
temperature of the air-bath is kept at 350—360°. The previously 
dried sulphuretted hydrogen is passed through this tube, and finally 
through a wash-bottle containing a solution of sodium carbonate. 
Sulphuretted hydrogen, prepared from crude materials containing 
arsenic, is entirely freed from arseniuretted hydrogen by this process, 
and may be used with safety in forensic investigations. The author 
believes the result obtained to be due to the reaction 2AsH,; + 3K,S, 
=2As8;K; + 3H.S. L. T. T. 


Spontaneous Oxidation of Sulphur. By E. Pottacct (Chem. 
Centr., 1884, 484).—It has long been known that when sulphur is 
mixed with water and exposed to the air at a temperature of 35—40°, 
oxidation takes place with formation of sulphuric acid. The author 
concludes from his experiments that the oxidation is due to atmo- 
spheric oxygen, and not to the decomposition of water as is sometimes 
stated. It is found that water free from air may remain for months 
in contact with sulphur without the formation of an appreciable 
quantity of sulphuric acid. Nascent oxygen effects the oxidation 
much more readily than ordinary oxygen, whilst ozone is probably 
the active constituent of the air. A. K. M. 


Electrolytic Preparation of Nitrogen Chloride. By F. Margck 
(Chem. Centr., 1884, 481—482).— The following phenomenon was 
observed whilst passing an electric current through a concentrated 
solution of ammonium chloride covered with a thin layer of turpen- 
tine. On passing a strong current through the solution so as to 
produce a rapid series of detonations, and then quickly removing the 
platinum electrode, this was found to be covered with a slight grey 
coating, but if the current be allowed to pass for 8—10 minutes and 
the platinum then removed, a dense soot-like deposit is found, which, 
however, gradually vanishes, like condensed moisture (from the 
breath) from polished steel, and during this vaporisation a distinct 
odour of ammonia is observable. When dipped into dilute acid, the 
precipitate vanishes almost instantaneously. If mercury be poured 
upon the coated platinum it spreads as it does on zinc when wetted 
with acid. A. K. M. 


Crystallisation of Phosphoric Acid. By P. L. Huskisson 
(Pharm. J. Trans. [3], 14, 644—645).—Solutions of phosphoric acid 


348 ABSTRACTS OF CHEMICAL PAPERS. 


of sp. gr. less than 1°660 cannot be crystallised by any means at 
ordinary temperatures; whilst solutions of higher sp. gr. under similar 
conditions can only be crystallised by the introduction of a crystal of 
orthophosphoric acid. Phosphoric acid of sp. gr. 1800, however, 
crystallises when exposed in a vacuum over sulphuric acid. The 
crystals obtained in this manner will not start crystallisation in 
solutions of lower sp. gr. than 1°800, and on the other hand the 
crystals from the weaker solutions will not induce crystallisation in 
the stronger acid. D. A. L. 


Saturation of Phosphoric Acid by Bases. By A. Jory 
(Compt. rend., 100, 55—57).—The author has previously pointed 
out (Abstr., 1882, 926,) that when “helianthin,” or Poirrier’s 
Orange No. 3, is used as an indicator, one molecule of phosphoric acid 
is neutralised by one equivalent of an alkali. If, however, phenol- 
phthalein is used as an indicator, two equivalents of alkali are required 
to neutralise a molecule of phosphoric acid. This is a striking ex- 
ample of the fact that the “ neutrality ”’ of a salt formed by the union 
of a strong acid with a strong base, depends on the nature of the 
indicator employed. 

The difference in the behaviour of these indicators may be em- 
ployed as a means of estimating the amount of phosphoric acid and of 
a monobasic acid, such as hydrochloric acid, which is neutralised by 
one equivalent of alkali when they exist together in the same solution, 
for instance, in the solution obtained by the action of water on the 


chlorides of phosphorus. A given volume of the liquid is titrated with 
helianthin as indicator, and then an equal volume is titrated with 
phenolphthalein as indicator. If # and y represent respectively the 
volumes of alkali require to neutralise the phosphoric and hydro- 
chloric acids separately, and V the total volume of alkali required by 
the mixed acids when helianthin is the indicator, then— 


V=2+y, 


and if V’ represents the volume of alkali required when phenol- 
phthalein is the indicator, then— 


V' = 22 + y, 


and from these two equations the amounts of phosphoric and hydro- 
chloric acid can be readily calculated. C. H. B. 


Atomic Weights of Carbon, Phosphorus, Tin, and Zine. 
By J. D. Van per Ptaats (Compt. rend., 100, 52—55).—Carbon.— 
Ceylon graphite, purified by the usual methods; carbon from sugar, 
purified by heating in chlorine; and carbon from Schleicher and 
Schiill’s purified filter-paper, were burnt in oxygen gas and the car- 
bonic anhydride weighed, the necessary corrections being made fer 
the ash and hydrogen contained in the carbon. The mean of six deter- 
minations is C = 12°0028, the extremes being 12°0010 and 12-0053. 

Phosphorus.—Three methods were employed, namely :—(1.) The 
precipitation of silver from a solution of silver sulphate by phosphorus 
-which had been twice distilled in nitrogen; (2) the analysis of silver 
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phosphate ; and (3) the oxidation of ordinary phosphorus in oxygen 
under low pressure. The mean of two determinations by each method 
gives P = 30°975. 

Tin.—Purified tin was converted into stannic oxide by the action 
of nitric acid ; and stannic oxide, obtained by fractional precipitation of 
a solution of stannous chloride by exposing it to the air, was reduced in 
acurrentof hydrogen. Three determinations by the first method give 
Sn = 118°08, and four determinations by the second method give 
Sn = 118°07. 

In all the above calculations O = 16 and Ag = 107°93. 

Zine.—Zine obtained by reducing the oxide in hydrogen or by 
electrolysis of the sulphate, was dissolved in dilute sulphuric acid, and 
the volume of the liberated hydrogen determined. The mean of the 
three determinations is Zn = 65°18. 

The author points ont that the value of the relation O: H is still 
uncertaan by 0°5 per cent. C. H. B. 


Preparation of Sodium Sulphide. By A. Damorseau (J. 
Pharm. [5], 10, 351—352).—The best yield is obtained when 45 parts 
of soda in solution are saturated with sulphuretted hydrogen, the 
solution being allowed to become warm; a solution of 55 parts of 
caustic soda is then added, and the whole allowed to crystullise. 

H. B. 

Molecular Modifications of Silver Bromide. By Dr Pirrevrs 
(Chem. Centr., 1884, 411—412).—The knowledge of the molecular 
modifications of silver bromide has been very much extended by the 
gelatin process of photography. The different modifications, although 
apparent to the eye, become more sharply distinguishable by their 
unequal sensitiveness to light. The following table exhibits the dif- 
ferences which exist in the appearance and behaviour of various silver 
bromide films :— 

By transmitted light. By reflected light. 
slate-blue .... Most fresh collodion emul- 
sions. 
rn bluish-white.. Older bromide of silver 
Semi- collodion. Wet plates. 
a bluish- white Very sensitive wet collo- 
[ reddish- dion. 
=. — Very old bromide of silver 
collodion. 
yellowish-white Very sensitive ditto. 


() 
elated. ‘ greenish-yellow Bromide of silver gelatin 
L 
f 


[ bles 


of medium sensitiveness. 

green or violet- Very sensitive ditto. 

green 

indistinct . Very slightly sensitive bro- 
mide of silver collodion, 
yielding indistinct pic- 
tures, and those affected 
by the red end of the 

spectrum. 

VOL. XLVIII. 2b 


Almost 
Opaque 
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The most sensitive varieties of silver bromide consist of coarse 
grains, and, therefore, yield inferior negatives. P. F. F. 


Combination of Silver Chloride, Bromide, and Iodide with 
Colouring Matters. By M. Carey Lea (Chem. News, 51, 30—31).— 
A considerable number of colouring matters combine with silver 
haloid salts. ‘Tbe colouring matters most frequently impart to these 
silver salts their own shade or something approaching it; but this is 
not always the case, for sometimes the colour of the silver salt differs 
considerably from that of the colouring matter; and, moreover, each 
of the three haloid salts may be coloured differently by one and the 
same dye. For example, silver bromide, precipitated from the nitrate 
in presence of aniline-purple is coloured purple ; with cardinal-red it is 
coloured bright flesh or salmon colour ; with naphthalene-yellow, light 
yellow ; with eosin, pinkish or salmon colour. Different specimens 
of the same dye sometimes give different colours, for example, bluish- 
green and purple silver bromide have been obtained from different 
samples of methyl-green. The author refers to the use of these facts 
in photography, and points out that they are in many cases opposed 
to Vogel’s theory, that sensitive films stamed with these colouring 
matters gain sensitiveness for those rays of the spectrum which the 
uncombined colouring matter absorbs. D. A. L. 


Purification of Mercury by Distillation in a Vacuum. By 
J. W. Crark (Phil. Mag. [5], 17, 24—27).—Mercury is distilled in 
the Torricellian vacuum, and condensing, feeds at the top the baro- 
metric column, while the metal runs out at the same rate from the 
upturned lower end of the tube. The paper is accompanied by a 
plate representing the apparatus. 


Solubility of Mercurie Iodide in Water and Alcohol. By 
E. Bourcorn (Bull. Soc. Chim., 42, 620—622).—1 litre of distilled 
water at 17°5° dissolves 0°0403 gram mercuric iodide ; the solution is 
tinged brown with sulphuretted hydrogen and deposits mercuric sul- 
phide after a lapse of time. At 22°, water dissolves 0°0536 gram per 
litre. The iodide is much more soluble in alcohol ; absolute alcohol 
dissolves 11°18 grams per litre ; 80 per cent. alcohol, 2 857 grams per 
litre ; and 9 per cent. alcohol, 0°086 gram per litre at 18°. P 

J. K. C. 


The Rare Earths. By A.v. Wetssacu (Monatsh. Chem., 5, 508— 
522).—A detailed description of the methods and operations employed 
in extracting cerium, didymium, and lanthanum -from cerite. 

P. P. B. 

Double Sulphide of Aluminium and Potassium. By D. 
Gratama (Chem. Centr., 1884, 452).—St. Claire-Deville described a 
double sulphide of aluminium and potassium, which was obtained by 
passing sulphur vapour over a strongly ignited mixture of carbon 
with potash-alam; the product decomposed water with violence. The 
author has repeated this experiment and obtained a substance which 
is spontaneously inflammable, yields no gas with pure water, and only 
a slight evolution of hydrogen sulphide when treated with hydro- 
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chloric acid. The filtered solution contained no aluminium, showing 
that no double sulphide had been formed. The experiment has been 
repeated at higher temperatures, but in no case was the compound 
sought for obtained. A. K. M. 


Tricobalt Tetroxide. By A. Goraeu (Compt. rend., 100, 175— 
177).—Tricobalt tetroxide is obtained in the same way as artificial 
hausmannite (Abstr., 1883, 859), by the action of moist air on cobalt 
chloride at a red heat. Measurable crystals separate in rings on the 
sides of the crucible above the fused salt, and are washed with water. 
They are free from chloride, and approach more nearly in composition 
to Co,0,, the lower the temperature at which they have been formed. 
The percentage of oxygen is usually about 24—24°5 instead of 26°5. 
There is litile doubt, however, that the crystals have the true form of 
Co,0,. When this oxide is heated to bright redness, it gradually 
loses oxygen, and is converted into the monoxide CoO, the decom- 
position being perfectly continuous. When the monoxide is heated 
in presence of air, it absorbs oxygen up to a dull red heat, but, at 
higher temperatures the oxygen is again partially expelled. 

The crystals of Co,0, are quadratic octahedra, without modifica- 
tions, but the angles are very different from those of hausmaunite 
(loc. cit.), and hence it follows that trimanganese tetroxide and tri- 
cobalt tetroxide are not isomorphous. C. H. B. 


Basic Salts. By J. Hasermann (Monatsh. Chem., 5, 432—450).— 
This is an account of the results of the investigation of basic com- 
pounds, of which a short notice has already appeared (Abstr., 1884, 
151). Basic sulphates, chlorides, and nitrates, of the metals copper, 
nickel, cobalt, zinc, and cadmium, have been prepared. 

These compounds are obtained by adding dilute ammonia to a boil- 
ing solution of the normal salt of the metal, as long as any pre- 
cipitate is obtained; in this manner, the following compounds have 
been produced :—Basic copper sulphate, 7CuO,2SO; + 6H,0, is a finely 
granular bluish-green powder, insoluble in cold water; when heated 
to dull redness it forms a black compound of the formula 7CuO,2SO;,. 
Basic copper nitrate, 4Cu0,N,0; + 3H,0, is a light blue granular 
non-crystalline powder; it is insoluble in water, but is converted 
into a dark powder when boiled with it. Basic copper chloride, 
CuCl,,3Cu0 + 34H,0, is a bluish-green powder, not acted on by 
water. It seems to be identical with the compound obtained by 
Reindel from copper sulphate, sodium chloride, and ammonia, 
and has a composition similar to that of some specimens of 
atacamite, analysed by Debray and Kraut (Gmelin-Kraut, 3, 644). 
Basic nickel sulphate, 7NiO,SO3,7H,O + 3H,0, is a yellowish-green 
powder, sparingly soluble in water; it has an alkaline reaction, 
and absorbs carbonic anhydride from the air. Basie nickel nitrate, 
3Ni0,2N,0; +5H,0, is a light whitish-green powder, completely 
insoluble in either cold or hot water. The basic chloride has not 
been obtained in a pure state. Basic cobalt sulphate, 5CoO,SOs, is 
obtained as a blue flocculent precipitate, which loses water com- 
pletely at 288—292°, forming a brownish-black powder. Busic 
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cobalt nitrate, 4CoO,N.0; + 6H,O, forms a blue precipitate, which 
absorbs oxygen to form a green compound. Basic cobalt chloride, 
CoCl,,3CoO + 34H,O, is a peach-coloured precipitate, which is 
hygroscopic, but insoluble in hot and cold water. Basie zinc 
sulphate, 4Zn0O,SO;,3H,0 + 2H.O, is a white crystalline powder, 
which loses 2H.O at 100°. The remainder of the water is ex- 
pelled at a considerably higher temperature. Basic zinc nitrate, 
5ZnO,N,O; + 5$H,0, and the chloride, 2ZnCl,,9ZnO + 12H,0, are 
both white crystalline compounds. 

The following basic cadmium compounds form white crystalline 
precipitates: the sulphate has the formula 2Cd0,SO,; + H.O; the 
nitrate, 12CdO,N,.0; + 11H.0; the chloride, CdCl.,CdO + H,O. 

P. P. B. 

Hydrates of Chromic Chloride. By L. Goprrroy (Compt. rend., 
100, 105—108).—A mixture of 7 parts ethyl alcohol with 3 parts 
potassium dichromate is saturated with chlorine gas (Abstr., 1884, 
1266), the solution filtered through cotton-wool, and the filtrate dis- 
tilled until it separates into two layers. On cooling, the green lower 
layer solidifies to a mass of crystals which are purified by recrystalli- 
sation from a small quantity of water. The crystals thus obtained 
are thin lozenge-shaped lamelle which readily give off some of their 
water, but can be preserved in a closed vessel. They have the com- 
position Cr,Cl, + 12H,0. 

The hydrate, Cr,Cl, + 20H,O, is obtained by placing a saturated 
solution of the preceding salt in a dry vacuum for several days ata 
temperature below +6°. It forms brilliant green triclinic needles as 
much as 3 cm. in length. These crystals readily give off some of their 
water; above 6° or 7° they melt slowly in their water of crystallisa- 
tion. When placed over sulphuric acid, the crystals lose 8H,O and 
become opaque and friable. 

The hydrate, Cr.Cl, + 8H,0, is a pale-green powder obtained by keep- 
ing the duodecahydrate in a dry vacuum until it ceases to lose weight. 

All these hydrates are extremely soluble in water, and they also 
dissolve readily in alcohol or ethyl acetate, forming green solutions 
which show no dichroism. That they are true hydrates of chromic 
chloride, and not oxychlorides or hydrochlorides of chromic oxide is 
shown by the fact that they readily form double chlorides with alkaline 
chlorides. 

Dilute aqueous solutions of these salts slowly become bluish-violet 
in colour at the ordinary temperature, and the change is instantaneous 
at about 70—80°. Concentrated solutions do not alter in this way, 
even after prolonged boiling. It seems probable that the chromic 
chloride is converted into an oxychloride with liberation of hydro- 
chloric acid, and that decomposition ceases when a certain quantity of 
hydrochloric acid has been set free. This supposition is supported by 
the fact that the change is entirely prevented by the presence of 2'9 
per cent. of free hydrochloric acid. C. H. B. 


Purple of Cassius. By M. Miitrer (J. pr. Chem. [2], 30, 252— 
279).—Numerous methods have been described for the preparation of 
this colour, in which the presence of both stannic and stannous chlo- 
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rides appears to be essential: the results, however, are very uncertain, 
and the varying composition and appearance of the products obtained 
have led to widely differing views as to the constitution of this purple. 
It has long been a disputed point as to whether the gold is present as 
metal or suboxide. Acting on the supposition that the former view was 
correct, the author concluded that the finely divided metallic gold might 
give colour to other substances besides stannic oxide, and he therefore 
tried experiments with the object of confirming this view. Mag- 
nesium oxide in fine pulp was mixed with a solution of gold chloride : 
the resulting mixture of magnesia and gold oxide was washed free 
from chloride, dried, and ignited in a platinum crucible. A beautiful 
intensely purple powder was the result, perfectly homogeneous and 
surpassing in brilliancy any of the tin purples. By varying the 
quantity of gold all shades from a pale rose to a deep carmine tint 
can be obtained, 0-1 per cent. of gold being sufficient to colour the 
magnesium oxide pink. In this case, the colour is obviously due tu 
finely divided metallic gold, as similar results are obtained by igniting 
the mixture in a stream of hydrogen, and the purple colour is destroyed 
by igniting at a temperature sufficiently high to melt gold. 

Similar results were obtained by using lime instead of magnesia, 
but the lime required much more gold to give the same tint as that 
obtained in the magnesia purples. 

Endeavours were next made to colour barium sulphate by suspend- 
ing the latter in gold chloride solution, and reducing the gold by 
various reagents, drying and igniting the resulting product. It was 
found that barium sulphate could thus be easily made to yield purples 
of various degrees of intensity, although not equal to those obtained 
from magnesia. Reduction of the gold solution with grape-sugar 
gave the best results. Purples of this kind were also obtained with 
calcium carbonate and phosphate, but an unsatisfactory result was 
obtained with silica. Zine and lead oxides also yielded purples with 
gold chloride. The best result of all was, however, produced by 
alumina: this purple is many times more intense in colour than the 
magnesia purple, and was prepared at first in the same way, the 
starting point being the precipitated hydrate: as however by this 
process the whole of the gold cannot be removed from solution, it is 
best as in the case of barium sulphate to reduce the gold by means of 
an alkaline solution of grape-sugar: the solution is kept in constant 
motion and heated up to a point at which the colour is a bright 
scarlet: if the operation is not stopped at this point a brownish-red 
is obtained, which on drying and igniting yields a purple of no bril- 
liancy. Stannic oxide treated in this way also yields fine purples : 
the best proportions for obtaining a 10 per cent. stannic oxide purple 
are as follows :—A quantity of stannic chloride equivalent to 9 grams 
Sn0, is dissolved in 200 c.c. of water, potassium carbonate added 
to alkaline reaction, then 1 gram of gold as chloride, and the grape- 
sugar added, and the whole diluted to 3U0 litres and warmed until the 
colour has assumed its most brilliant tone. The stannic oxide purples 
are at their best inferior to magnesia or alumina purples. 

The author finds that an alkaline solution of glycerol is an excellent 
reagent for reducing gold: the reduction takes place at the ordinary 
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temperature, and the gold is deposited in an exceedingly fine state of 
division. The above experiments show that gold is able to colour not 
only stannic oxide, but a large number of other bodies of various 
chemical constitution, whether bases, acids, or salts. The colour 
cannot therefore be due to any chemical combination, but simply to 
the presence of finely divided metallic gold. J. K. C, 


Atomic Weight of Bismuth. By R. Scuyerper (J. pr. Chem. [2], 
30, 237—251).—Lagerhjelm’s determination of the atomic weight of 
bismuth, which up to 1851 was accepted as correct, was based on the 
conversion of the metal into (1) sulphide ; (2) oxide ; and (3) sulphate : 
the second of these methods he considered the most trustworthy, 
and from five experiments the number 213 was deduced as the atomic 
weight of bismuth. Following a remark of Gmelin’s, the author in 
1851 revised Lagerhjelm’s experiments, selecting the conversion of 
metal into oxide as the safest method, and as a mean of eight deter. 
minations found the atomic weight to be 208 (0 = 16). In 1859, 
however, Dumas by estimating the amount of chlorine in bismuth 
chloride, calculated that the atomic weight of bismuth was 210. That 
this number is too high follows from several considerations. Dumas 
himself acknowledged the difficulty of rendering soluble the whole of 
the chlorine present by means of soda solution as, after repeated 
treatment with the latter reagent, small quantities of chlorine were 
still left in the insoluble residue. The strongly hygroscopic character 
of bismuth chloride renders it also unsuitable for atomic-weight 
determinations: the least contact with the atmosphere causes it to 
absorb moisture, so that on distillation small quantities of oxychloride 
are formed which are very difficult to get rid of, and by lowering the 
percentage of ehlorine give a number for the atomic weight of bismuth 
which is too high; the same error was found by Cooke to have vitiated 
Dumas’ estimation of the atomic weight of antimony. 

Marignac has lately made a fresh investigation of this question. By 
the reduction of bismuth trioxide in a stream of hydrogen, he ob- 
tained the number 208°6, but considered this as rather too high, 
because a small quantity of suboxide was formed which could not be 
entirely reduced to metal. By the conversion of the oxide into sulphate 
he obtained as the mean of six experiments 208°16 as the atomic weight 
of bismuth, a number which agrees very closely with that obtained by 
the author. This number has also been lately confirmed by ox 

J. K. C. 

Nitric Peroxide in Bismuth Subnitrate. By Hacer (Arch. 
Pharm. [3], 22, 741, and Pharm. Centr., 32).—Bismuth subnitrate 
often has the odour of nitric peroxide. Hager explains the 
formation of this impurity as follows :—Free nitric acid under the 
influence of sunlight decomposes into oxygen and nitric peroxide. If 
light and air be not carefully excluded from moist bismuth subnitrate, 
a little nitric acid becomes free and is decomposed as above. To pre- 
vent this decomposition, the subnitrate should be preserved from light 
and air in well-stoppered glass vessels. To renovate such subnitrate, 
it is placed in thin layers on porcelain and heated at 30—35° for not 
more thau 20 minutes. a: 
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Atomic Weight of Platinum. By W. Hatserstapt (Ber., 17, 
2962—2075).—The author has made a series of careful determina- 
tions of the atomic weight of platinum. The compounds employed 
were platinic bromide, and potassium and ammonium platinochlorides 
and platinobromides. The estimations of the platinum were carried 
out by Seubert’s method of the reduction of the salt in a current 
of hydrogen, and also by Classen’s method of electrolytic deposition 
The author also attempted to employ the estimation of the chlorine 
and bromine by the various methods in use, but abandoned this 
attempt as these methods did not prove accurate enough for an investi- 
gation of this kind. In the analysis of the potassium platinochloride, 
the potassium chloride or bromide was also estimated. 300 grams 
of platinum were employed in the investigation, and this was carefully 
purified by the Bunsen-Schneider process. The platinic bromide was 
prepared by the method of v. Meyer and H. Zublin (Abstr., 1880, 
445). During the preparation, the author obtained hydrogen platino- 
bromide in the form of monoclinic crystals easily soluble in water, 
alcohol, ether, chloroform, and glacial acetic acid, insoluble in carbon 
disulphide. Platinic bromide was not obtained in a crystalline con- 
dition, but formed a dark brown non-hygroscopic powder sparingly 
soluble in water; 100 grams of an aqueous solution saturated at 20° 
contained 0°41 gram PtBr,; The ammonium platinobromide was 
obtained by the addition of the calculated quantity of ammonium 
bromide to a dilute aqueous solution of hydrogen platinobromide or 
to an aqueous solution of platinic bromide. It forms small carmine-red 
octahedra. 100 grams of an aqueous solution saturated at 20° con- 
tain 0°59 gram of the dry salt. The potassium platinobromide em- 
ployed was prepared in exactly similar ways and crystallised in red 
octahedra: 100 grams of an aqueous solution saturated at 20° con- 
tained 2°02 grams of the dry salt. 

Altogether 97 determinations of the atomic weight were made: 
namely, 10 with platinic bromide, 32 with ammonium platinobromide, 
18 with potassium platinobromide, 18 with ammonium platinochlori‘e, 
and 19 with potassium platinochloride. The results obtained were as 
follows :—By decomposition by ignition in a current of hydrogen, 
the atomic weight deduced from 59 platinum estimations = 
19454246; from the ratio KBr or KCl : Pt (18 estimations) = 
194°77061 ; by decomposition by electrolysis, the atomic weight de- 
duced from 38 pla‘inum estimations = 19436073 ; and from the ratio 
KBr or KCl : Pt (19 estimations) = 19462987. 

The mean of all the results obtained gives the atomic weight of 
platinum as 19457592, which agrees very closely with the number 
19446 found by Seubert (Abstr., 1851, 514). L. T. T. 


New Rhodium Salt. By Witm (Bull. Soc. Chim., 42, 327).— 
In the preparation of the salts described by Claus (Rh,Cl,,NH,Cl + 
3H,0 and Rh,Cl,3NH,Cl + 2H,O), in presence of excess of aqua 
regia, the compound Rh,Cl,,8NH,Cl + 7H,O is precipitated in 
crimson hexahedral plates. It is decomposed by water, yielding one 
or other of the former salts. After all the rhodium has been precipi- 
tated, the mother-liquor still contains a substance which often accom- 
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panies rhodium, and is probably the cause of anomalies in the reaction 
of rhodium salts. W. R. D. 


New Compounds of Iridium. By C. Vincent (Compt. rend., 
100, 112—114).—When moderately concentrated and boiling solutions 
of iridium tetrachloride and mono-, di-, or tri-methylamine hydro- 
chloride are mixed, and the liquid allowed to cool, double chlorides 
separate in crystals, and can easily be purified by recrystallisation. 
These iridiochlorides have the general formula IrCl,,2AmCl, where 
Am stands for the amine. 

Mounomethylamine iridiochloride forms small hexagonal tables of a 
very dark reddish-brown colour. 

Dimethylamine iridiochloride crystallises in rhombic octahedra of a 
rich reddish-brown colour. The crystals cleave parallel with the 
face m, and the ratio of the axes D: d: h = 1°9689: 1 : 1°9540. 

Trimethylamine iridiochloride forms large reddish-brown regular 
octahedra. The ease with which this compound crystallises may be 
used as a means of separating iridium from the traces of rhodium 
which it frequently retains. 

All three compounds are decomposed by heat with intumescence, 
and a residue of iridium and carbon is left. The carbon burns 
rapidly when heated in the air, and leaves a bulky very brilliant 
residue of perfectly pure iridium. C. H. B. 


Mineralogical Chemistry. 


Occurrence of Gold in Brazil. By O. A. Dersy (Amer. J. Sci. 
[3], 28, 440—447)—Two peculiar modes of occurrence of gold are 
described. A specimen in the National Museum at Rio de Janeiro, 
from Ponte Grande, Sabara, province of Minas Geraes, shows films 
of gold resting on the surface of a secondary mineral, limonite; 
the conditions are such that, the author thinks, they cannot be ac- 
counted for except on the hypothesis of natural deposition from 
solution. The districts of Campanha and Sao Gongalo, in southern 
Minas Geraes, afford an example of extensive auriferous deposits in 
decomposed gneiss, in which the almost complete absence of veins and 
of the other usual concomitants of gold is remarkable. 

B. H. B. 


Ozokerite. By F. S. Samira (Chem. News, 51, 35).—A combustion 
of an unpurified sample of ozokerite found in some clay fields in South 
Amboy, New Jersey, gave the following figures per cent. :—C, 86°46; 


H, 1283. The hydrocarbons probably belong to the C,H.» series. 
D. A. L. 


Genesis of the Specular Iron Ores of Cuba. By J. P. 
Kimpatn (Amer. J. Sct. [3], 28, 416—429)—The Juragua hills are 
the culmination of the foot-hills of the Sierra Maestra, between the 
bays of Santiago and Guantanamo. ‘They are distinguished from the 
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massive body of the Sierra by their isolation as four distinct ranges. 
The second range affords the best type of ore bodies. The diorite 
of these hills is in contact with the syenite, and the contact seems 
to have become the seat of great chemical activity. The large masses 
of iron ore are secondary products from the decomposition of basic 
eruptive rock, now represented by the epidotic diorite that has pene- 
trated the syenite of the Sierra Maestra. The best of the iron ore 
bodies are replacements of coralline limestone. Proof of this replace- 
ment is afforded by fragments of the ore still retaining the structure 
of coral. Collateral proof is to be found in the presence of isolated 
masses of marble without stratification, but with marked prismatic 
cleavage. 

The larger ore bodies present all the numerous physical types of 
specular oxide, besides a variety of phases from unequal distribution 
of iron pyrites and of magnetic and manganic oxides, and from an 
unequal degree of hydration. Earthy admixtures are of a chloritic and 
epidotic type, and thus essentially basic. The composition of the 
ore is shown by the following percentages from commercial sam- 
plings :—Moisture, 0°24 to 0°81; silica and insoluble, 5 to 10°5; 
phosphorus, 0°009 to 0°065; sulphur, 0°045 to 0°248; and iron, 61 
to 68°5. 

Besides the iron ore bodies, above described as replacements, another 
class of deposits of ferric oxide are described as concentrations. These 
are partially altered dioritic masses characterised by a notable but 
unequal concentration of ferric oxide in situ. The outcropping por- 


tions of such masses are often no less rich in specular oxide than the 
replacements of coralline, from which they are readily distinguished 
by their superior hardness and density, as well as by their metasomatic 
association with unaltered diorite. B. H. B. 


Bauxite from Langsdorf. By J. Lane (Ber., 17, 2892—2894). 
The bauxite found in this neighbourhood varies considerably in 
colour (from bright red to brownish-red), chemical composition, 
density, &c. The following are the results of the analysis of 
two specimens. (I.) Brownish-red specimen. (II.) Light red speci- 
men. 


SiO,  Al,Os. FeO; FeO. (CaO. MgO. K;0O. Na,0. 
I. 514 50°85 14°36 0°35 041 O11 0:09 0-17 
I. 10°27 49°02 12°90 = 062 trace O11 0:20 


H,0O. H,0. 

at 100°. on ignition. CO. P,O;. Total. 
I. 1°35 27°03 trace 0°48 100°34 
II. 0°93 25°88 0°26 0°38 100°57 


A microscopic examination showed the presence of crystals of mag- 
netic iron-ore, augite, silicic acid, and silicates, and of amorphous red 
hematite, and (probably) aluminium hydroxide. From the analyses 
and mineralogical character of this substance, the author considers it 
to be a product of the weathering of basalt. L. T. T. 
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Hemihedrism of Cuprite. By H. A. Mizrs (Phil. Mag. [5], 18, 127 
—130).—Among certain specimens of cuprite from Wheal Phoenix, 
Cornwall, a mode of hemihedrism was observed whose existence has 
been considered possible on theoretical grounds, but has only been 
previously observed in ammonium chloride. This mode, described as 
the trapezohedral or gyroidal, is formed by the combination of the 
cube, octahedron, and dodecahedron. The following were the observa- 
tions of the angles :— 

(100) : # = 47° 30’ [18 edges]; (010) : # = 53° 43’ [18 edges]; 
(OU1) : # = 63° 58’ [18 edges]; (111) : « = 9° 23’ [11 edges]. 

If the alternate faces of the complete 48-faced figure be sup- 
pressed, two half forms are obtained, for which the cube and dodeca- 
hedral planes are no longer symmetrical; such two half forms are 
exantromorphous. Vv. & V, 


Erosion of Limestone. By A. L. Ew1ne (Amer. J. Sci. [8], 29, 
29—31).—In attempting to determine the amount and rate of chemi- 
cal erosion taking place in the Limestone Valley of Center Co., Penn- 
sylvania, the nature of the problem precludes the idea of even a close 
approximation to accuracy. The author claims, however, that his 
determinations form a more trustworthy basis than mere estimates. 
The method pursued was as follows :—The amount of water flowing 
from a given hydrographic basin in the region under question was 
determined from the cross section and velocity of the stream draining 
it. The amount of solids in the water was determined by evaporation. 
These data, with the area of the basin, formed the basis of calcu- 
lation. 

The region selected was that of the Spring basin, which forms a 
considerable portion of the limestone valley of Center Co. The author's 
calculations show that 25,456,560 kilos. of solids are removed per 
annum. As the limestone area drained by Spring Creek is about 
100 square miles, this gives 255°654 kilos. of solids as the amount re- 
moved per annum per square mile. This is equivalent to 282 tons. 
Making a correction for the water carried off by Spring Creek, which 
falls upon the mountains bordering the valley, it still leaves 275 tons 
per square mile as the amount annually removed in solution. . 

B. H. B. 

Colemanite. By A. W. Jackson (Amer. J. Sci. [3], 28, 447— 
448; comp. this vol., p. 224).—This mineral has recently been 
determined by J. T. Evans, whose analysis gives the formula 
2Ca0,3B,0; + 5H,O. It differs from pandermite in containing 5 mols. 
instead of 3 mols. of water, but its main interest lies in its morpho- 
logical relations. The crystals are small and colourless; the examina- 
tion in the polariscope showed them to be monoclinic. The plane of 
the optic axis is normal to the clinopinacoid, and makes an angle of 
83° 25' with the chief axes. With a primitive form having a: b:c= 
0°774843 : 1 : 0°540998, and B = 69° 50’ 45", the anthordetermined the 
following forms: coP&, coPéo, OP, coP3, coP 4, coP 38, coP, coP2, Poo, 
2Pco, $#Pcd, 6Pcd, 4Pcd, 2Pc, Poo, —Pw, P, 2P, —P, —3P, — YP, 
2P2, 3P3, 4P2, 3P3, 2P2, 3P3, —3P3, 3P3,4P4, —3P3. The crystals 
are all very complex. One of them has 24 different forms upon it. 
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The primitive prism ooP is always largely developed, and determines 
the columnar habit of the crystals. B. H. B. 


Herderite from Oxford Co.,Maine. By W. E. Hivpenand J. B. 
MackintosH (Amer. J. Sci. [2], 2'7, 135—138).—The specimens of 
the mineral described were originally thonght to be topaz, but the 
authors noticed that the basa] cleavage was absent, and that the 
hardness was 5 instead of 8. The crystals are implanted on quartz 
or on muscovite, and have an average diameter of about 3mm. They 
are apparently rhombic, well-formed, and rich in planes. Streak 
white. Crystals very brittle with conchoidal fracture. Sp. gr. = 3. 
Phosphoric anhydride was found to be present in large quantity. 
These results prove that the mineral is herderite, or a new mineral 
species. As no quantitative analysis of herderite has ever been 
published, the authors made an analysis in order to determine its 
formula. The results obtained were as follows :— 


Cad. BeO. P.O;. F. Total. LessO. Total. 
33°21 15°76 4431 11°32 10460 476 99°84 


Corresponding with the formula— 


3CaO,P.0; + 3BeO,P.0; + CaF, + GIF,, 
or, 3($CaO0jBeO) P.O; + (4CadBe)F:. 


These results are interesting, since it is the first time that beryllium 
has been found in any mineral in any other form than as a silicate or 
aluminate. ‘he mineral is probably identical with the herderite of 
Haidinger, described as an alumina lime phosphate fluoride. Should 
it prove otherwise, the authors suggest the name of glucinite as 
appropriate (comp. Abstr., 1884, 827, and 1102). B. H. B. 


Saltpetre Deposit. By Sacc (Bied. Centr., 1884, 784—785).— 
Near Anané, in Bolivia, a deposit occurs having the composition: potas- 
sium nitrate 60°7 ; sodium chloride and water 30°7; organic matter 8°6 
per cent. with traces of borax. The soil under the deposit is brown, and 
when moistened an odour of ammonium carbonate and sulphhydrate is 
noticed ; the analyses show its composition to be :—residue after igni- 
tion (sand, calcium, magnesium, and iron phosphates) 74°2 per cent. ; 
borax and salts 15°5; organic matter, water, and ammonium salts 10°3. 
The author thinks that the nitrate has been formed by the oxidation 
of the ammonium salts in presence of the sodium and potassium derived 
from the underlying shale. The potassium nitrate has risen by 
capillarity to the surface, whilst the more deliquescent sodium nitrate 
has been washed away to the hotter and drier regions of the coast, 
there forming Chili saltpetre deposits. As many fossil bones are 
found here, it is possible that these saltpetre deposits are all due to 
the decomposition of the remains of antediluvian animals. 

E. W. P. 

A New Tantalite Locality. By C. A. Scnarrrer (Amer. 7. Sci. 
[3], 28, 430).—At the Etta tin mine, Dakota, crystals occur of a 
black mineral, believed by Blake (Amer. J. Sci. [31, 26, 235) to be 
wolframite. A careful examination of all the specimens received by 
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the author has resulted in finding no wolframite, but a considerable 
quantity of tantalite, which gave on analysis the following results :— 


Ta,O;. SnO,. FeO. Mn0. Total. Sp. gr. 
79°01 0°39 8°33 12°13 99°86 772 
B. H. B. 

Columbite in the Black Hills of Dakota. By W. P. Brake 
(Amer. J. Sci. [3], 28, 340—341).—At the Etta and Ingersoll mines, 
Dakota, columbite associated with cassiterite, albite, and mica occurs 
in granite dykes traversing the mica schists and sandstones. At the 
Ingersoll mine, an enormous mass of nearly pure columbite with 
inclusions of quartz was found protruding from a matrix of albite 
and quartz. The mass weighed about one ton. Thin tabular crystals 
occurred at the lower end, where it was enclosed in quartz. The 
habit of the Ingersoll crystals is thin and tabular, with acute, wedge- 
like prismatic edges, the plane coP2 being nearly obliterated by the 
extension of coP3 and coP; whilst at the Etta mine the seplanes are 
subordinate to coP2 and coP2. The plane OP is narrow in the 
crystals from both localities, and is flanked by a series of bevelling 
planes, }P2 being especially prominent. 

Several cavities in the large mass were filled with a yellow powder, 
consisting chiefly of hydrous uranium oxide. 

The blowpipe reactions of the Ingersoll columbite are peculiar in 
the amount of manganese indicated. B. H. B. 


Sand and Kaolin from Quartzite. By J. D. Dana (Amer. J. Sci. 
[3], 28, 448—452; 29, 57—58). From observations made 
(Amer. J. Sci. [3], 28, 203) on the quartzose rocks of Minas Geraes, 
Brazil, O. A. Derby inferred that the flexibility attributed to them 
is not an original characteristic, but only a surface character, a phase 
of weathering or decay brought about by percolating waters. Facts 
from the quartzite regions of Massachusetts, Connecticut, and 
Vermont fully sustain these observations, and appear to throw light 
on the nature of the change. The conclusion from the facts described 
by the author is, that the kaolin is derived from the felspar of a 
felspathic quartzite. The quartzite contained much felspar, and only 
traces of iron pyrites and mica, and was easily permeable by water, 
hence its fitness for making deposits of pure white clay. It is 
also evident that the quartz, sand, and friable part of the quartzite 
are produced by the removal of finely disseminated felspar ; whilst the 
buhrstones have been found where the felspar is disseminated in largish 
pieces through the quartzite. A very common source of the destruc- 
tion of the quartzite is the oxidation of its iron pyrites. One peculiar 
result of this oxidation is a pseudo-breccia; this is a quartzite 
divided up by a succession of cracks, with limonite colouring the rock 
alongside of the cracks, and also deposited in them. Within some of 
the dark limonite-coloured bands, cavities occur containing a coating 
of limonite. They have generally a lining of minute quartz 
crystals coating the limonite, showing that the quartz was deposited 
after the limonite. The quartz penetrates the limonite-coloured 
bands to such an extent that it is probable that they were also 
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produced during the formation of the limonite, and at the ordinary 
temperature. 

The only fact as yet observed which seems to bear on the origin of 
these evidently recent quartz deposits, is that the quartzite mass 
shows by the occurrence in it of a few large ragged cavities, and also 
of many minute holes, that the rock probably contained grains and 
larger pieces of felspar. If so, alkaline silicated solutions, derived 
from the action of carbonated waters on the felspar, may have been 
the source of the crystals. This supposition is reasonable, but more 
facts are needed to sustain it. B. H. B. 


Siliceous Earth from Morris Co., New Jersey. By J. W. 
McKeunvey (Chem. News, 51, 35).—This sample of infusorial earth 
was greyish-white in colour, and on ignition becomes perfectly white. 
It contains small fragments of leaves and twigs. Its density is 1°11; 
on analysis it gave, per cent.: SiO,, 80°66; Al,O;, 3°84; CaO, 0°58; 
loss on ignition, 14°01. The deposit from which it was obtained is 
3 acres in extent. It is peaty for 1 foot from surface, then infusorial 
earth for 3 feet, followed by 7 feet of white clay, resting on a drift 
of gravel and cobble-stone. The clay is mixed throughout with 
infusorial earth. The deposit is thin near the edges, and the upper 
15 inches of the 3-feet layer is more porous than the rest. 


D. A. L. 


Chrysotile from Shipton, Canada. By E. G. Smita (Amer. J. 
Sci. [3], 29, 32—33).—The fibrous serpentine, or chrysotile from 
Shipton occurs in narrow veins traversing the solid serpentine. The 
mineral has a fine silky lustre, and varies in colour from deep green 
to pale yellow. Two specimens were analysed: I, dark green, 
sp. gr. 2:142; IT, pale yellow, density 2°286. The results were as 


follows :— 


SiO). FeO. MgO. H,0. Total. 
I. 41°837 2°234 41-990 14°282 100°343 
II. 42:043 3°663 39°540 14°309 99°555 


These results clearly establish the identity of this mineral with the 
chrysotile from other localities. B. H. B. 


Nephrite from Jordansmiihl in Silesia. By H. Travse (Jahrb. 
f. Min., Beilage iii, 412—427).—Nephrite has recently been found in 
situ, with granulite and serpentine at Jordansmiihl. The structure 
and colour of the nephrite are extremely variable. The colour is, as a 
rule, a dark-green; the compact varieties have mostly a fine olive- 
green colour and great transparency. The nephrite encloses magnetite, 
compact epidote, and zoisite. The chemical composition is tolerably 
uniform, the differences being confined to the percentage of iron. 
The Jordansmiihl nephrite differs in microscopic structure from all 
other occurrences, and proves Arzruni’s theory, that every occurrence 
of nephrite has a special microscopic structure. If the composition, 
manner of formation, and geological occurrence are regarded apart 
from the structure, two varieties of the Jordansmihl nephrite may be > 
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assumed ; the pyroxene-nephrite, (Analysis I) closely connected with 
the granulite, and the primary nephrite (Analysis IT) occurring in the 
serpentine. 


SiO,. Al,03. FeO. MnO. CaO. MgO. 
I. 56°93 1-01 499 O71 14°54 19°21 
Il. 59°21 1:16 2°40 0°80 14-08 20°81 
H,0. Total. Density. 
I. 1°93 99°32 2-982 
II. 1°81 100°27 3043 
B. H. B. 


The Santa Catharina Meteorite. By O. A. Derpy (Amer. J. 
Sei. [3], 29, 33—35).—An ochreous crust is mentioned by Daubrée 
as occurring on some of the specimens of the Santa Catharina 
meteorite now in the National Museum of Rio de Janeiro. This 
crust he took to be of secondary or terrestrial origin, and to be 
composed of limonite with imprisoned fragments of the disintegrated 
granite upon which the mass was stated to have rested. This crust, 
however, proves to be an essential part of the meteorite, and appears 
to indicate the existence of a new group of meteorites intermediate 
between the holosiderites and the syssiderites of Daubrée. The 
meteorite presents a mixture of metallic and siliceous elements com- 
bined in a way that has not hitherto been noticed, and the stony 
portion also presents a new type of structure in which olivine and 
plagioclase predominate. The partial vitrification of the stony por- 
tions affords evidence of the meteoric origin of the mass. Tle 
author is collecting material for a more extended memoir. 


B. H. B. 


Mineral Spring “Romerbrunnen ” at Echzell Wetterau. 
By C. Pistor (Ber., 17, 2894—2896).—This spring rises, at an 
elevation of 450 feet above the level of the North Sea, on the western 
slope of the Vogelsgebirg, in a stratum of peat (1°75 feet thick), 
overlying late diluvial deposits. Analysis of the water yielded the 
following results in parts per 1000 :— 

Si0,. CO, NjO; NOs. AlO3  FeCO3 MgCO. 


V090 27910 trace trace 00450 00205 £05611 


Organic 
CaCO . CaSO,. NaCl. KCl. MgCl. matter. NH;3. 
10590 01240 16275 0°0642 01780 0°0230 trace 


The temperature of the water issuing from the spring was 12°3°. 
L. F. Tf. 


ORGANIC CHEMISTRY. 


Organic Chemistry. 


Reactions of Aluminium Salts with Organic Compounds. 
By Gustavson (Bull. Soc. Chim., 42, 325—327).—The reactions of 
haloid aluminium salts with organic compounds may be divided into 
two classes, the first, in which combination occurs, and the second, 
where double decomposition is effected. To this latter class belong 
those reactions where, by means of the corresponding haloid salt of 
aluminium, the chlorine or bromine of certain simple compounds, 
(CCl, C,Ck, &c.), which do not contain oxygen, is replaced by another 
halogen. If the organic compound contains hydrogen in addition to the 
halogen, a halogen hydride is evolved, while the elements that remain 
form an unsaturated radical which at once combines with the alum- 
inium salt, unless some indifferent liquid is added in the first place, 
when substitution of the halogen takes place. In those reactions 
where combination occurs, either the aluminium salt combines directly 
with the organic compound, or devomposition is in the first place 
effected, resulting in the formation of an unsaturated radical, which 
then combines with the aluminium salt. The compounds studied by 
the author contained either hydrocarbon radicals or oxygen in 
addition to carbon and hydrogen. As instances of the first set of 
compounds, benzenoid hydrocarbons and olefines may be taken ; these 
combine directly with haloid aluminium salts, provided a halogen 
hydride be present. The compounds formed enter into reaction with 
other substances with great facility. Ethylene combines with alum- 
inium bromide, producing a compound of the formula Al,Br,,C.Hi., 
and similar reactions occur with saturated hydrocarbons, whilst at 
the same time simpler saturated hydrocarbons are formed. The 
organic radicle which remains conjugated with the aluminium salt 
combines with other substances, and, in fact, appears to act in pre- 
cisely a similar manner to the free aluminium salt. The reactions of 
haloid aluminium salts with the chlorides and bromides of the 
saturated alcohols resemble those with the saturated hydrocarbons. 
These salts also combine with compounds which contain oxygen. 
Thus aluminium chloride combines with sulphurous anhydride and 
also with compound ethers. In these cases, saturated compounds are 
decomposed, forming an unsaturated radical, which combines with the 
aluminium salt. For instance, the chlorides of the fatty acids, when 
acted on by aluminium chloride, evolve hydrogen chloride and an 
unsaturated radical containing oxygen is produced, and remains 
combined with the aluminium chloride, Al,C], + 4C,.H,OCl = 4HCl + 
Al,Cls, CgH Oj. The author considers that mineral salts perform an 
important function in the living organism by combining with organic 
matter to form unstable compounds, which readily enter into reaction 
with other bodies, and enable the organism to harmonise with changes 
in the environment. W. R. D. 


Chloroform Hydrate. By G. Cyancen and F. Parmentier 
(Compt. rend., 100, 27—30).—If a mixture of chloroform and water 
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is cooled at 0° with frequent agitation, the hydrate, CHC1,,18H,0, 
separates in colourless lamelle resembling crystals of potassium 
chlorate. The crystals are lighter than chloroform but heavier than 
its aqueous solution. They melt at 1°6°, and form a milky liquid 
which soon separates into chloroform and water. 

Sometimes the hydrate will not crystallise unless some previously 
formed crystals are dropped into the cooled mixture of chloroform and 
water. If the mixture is cooled below 0° with frequent agitation, 
the crystals which separate are not chloroform hydrate, but ice mixed 
with very small proportions of chloroform. This result is due to the 
fact that the heat of formation of chloroform hydrate is less than the 
latent heat of water. The heat of formation of the hydrate from 
liquid water and liquid chloroform is 22°9 cal., and is the same as its 
heat of fusion, but its heat of formation from ice and solid chloroform is 
negative, and combination would therefore be endothermic. 

The amount of chloroform in the hydrate was determined by heat- 
ing it with aqueous or alcoholic potash in sealed tubes at 100°, and 
precipitating the chlorine as silver chloride. C. H. B. 


Constitution of Nitroparaffins. By Keser (Bull. Soc. Chim., 
42, 319).—When the nitroparaffins are prepared by the action of 
silver nitrite on iodo-derivatives, secondary products are formed ; these 
have been examined by the author. They appear to be isomerides of the 
nitroparaffins and alcoholic nitrites. In the cases of nitroethane and 
nitropropane, compounds are formed which boil at 29°5° and 55° 
respectively. When the latter compound is treated with hydrogen 
chloride, ammonium chloride is formed, together with a crystalline 
substance, which, from its chemical behaviour, appears to be the 
hydrochloride of a base, (CHO),C: NH,HCl. The nitrate of this base 
was also prepared. A similar compound is formed by the action of 
hydrogen chloride on the new isomeride of nitromethane, but was not 


obtained pure. W. R. D. 


Alkaline Ferrocyanides and their Compounds with Ammo- 
nium Chloride. By A. Erarp and G. Bfémonr (Compt. rend., 100, 
108—110 ; seealso thisvol., p. 233).—W hen dry potassium ferrocyanide 
is heated to incipient fusion in a vacuum, no gas is evolved, but a part 
of the salt is converted into potassium cyanide, which can be dissolved 
out by alcohol, and Williamson’s salt, which is left in somewhat bulky 
crystals, 2K,FeCy, = FeK.FeCy,. + 6KCy. 

The ferrous potassium salt decomposes at a red heat into potassium 
cyanide, cyanogen, and pure crystalline iron; thus, FeK,FeCy, = Fe, 
+2KCy + 2CN. The complete decomposition of the potassium 
ferrocyanide is represented by the equation K,FeCy, = Fe + 
4KCy + 2CN. 

If a solution of potassium ferrocyanide is allowed to drop into a 
solution of ammonium chloride, boiling out of contact with the air, 
decomposition takes place in accordance with the equation 2KFeCys 
+6NH,Cl = FeK,FeCy, + 6NH,Cy + 6KCl. When equal bulks of 
granular ammonium chloride and potassium ferrocyanide are treated 
with twice their volume of water at 25°, with frequent agitation, a 
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crystalline mass is formed, and if this is dried by means of a filter- 
pump and redissolved in water at 35—40°, the solution on cooling 
deposits large, brilliant, refractive, yellowish crystals of the composi- 
tion (NH,);KFeCy,,2NH,Cl. When equal parts of potassium ferro- 
cyanide and ammonium chloride are dissolved at 100°, the solution on 
cooling deposits ammonium chloride and pale yellow rhombohedra 
of the composition NH,KH,FeCy,,2NH,Cl. Ammonium ferrocyanide 
can only be obtained by saturating hydroferrocyanic acid with 
ammonia and precipitating with alcohol. When dissolved, it decom- 
poses, yielding, amongst other products, ammonium cyanide. If 
ammonium ferrocyanide, or better, sodium ferrocyanide, is treated 
with ammonium chloride, Bunsen’s salt, (NH,),FeCy.,2NH,Cl, is 
obtained. This salts splits up into ammonium cyanide and ferrous 
chloride, a reaction which shows that the iron in ferrocyanides has a 
ferrous function. C. H. B. 


Action of Chlorine on Ethyl Thiocyanate. By J. W. Jamzs 
(J. pr. Chem., 30 [2], 316—317).—When chlorine is passed through 
cooled ethyl thiocyanate, crystals of cyanuric chloride separate, and a 
liquid is formed which boils between 130—140° with partial decom- 
position, and consists of dichlorethyl sulphochloride. 


J. K. C. 
Preparation of Canarine. By Miter (Bull. Soc. Chim., 42, 
328).—The author recommends the following process for the prepara- 
tion of canarine. One part of potassium thiocyanate is dissolved in 
two parts of water, and to this liquid is added one-tenth part of 


Berthollet’s salt and one part of hydrochloric acid. The reaction com- 
mences at once, and after it has subsided, the vessel is cooled by 
water, and one-tenth part of Berthollet’s salt and one part of hydro- 
chloric acid are again added. The temperature should not be allowed 
to fall below 80°. The crude canarine is washed with water and 
purified by dissolving it in potash, from which solution the potassium 
derivative of canarine is precipitated by adding alcohol. The pre- 
cipitate is washed with alcohol and decomposed with hydrochloric 
acid, when canarine is obtained as a brown-red powder of somewhat 
metallic appearance; it is insoluble in water, alcohol, and ether, but 
soluble in alkalis. When dissolved in concentrated sulphuric acid, 
sulphurous anhydride is evolved; this distinguishes canarine from 
pseudosulphocyanogen. Canarine forms soluble salts with the alkali- 
metals, and coloured precipitates with other metals. It is the only 
colouring matter by which vegetable fibres can be dyed without the 
use of a mordant. W. R. D.z 


Dichlorether. By K. Narrerer (Monatsh. Chem., 5, 491—507).— 
As the constitution of dichlorether is represented by the formula 
CH.Cl.CHC1.OEt, the author anticipated being able to resolve it by 
heat into monochloraldehyde and ethyl chloride; the result of heating 
this compound in sealed tubes at 180°, is, however, to resolve it into ethy! 
chloride and a black pitch-like mass. This decomposition, the author 
considers, may be attributed to the action of a small quantity of water 
contained in the dichlorether, since the compound is not decomposed 
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when its vapours are passed through tubes heated at 200°. Dichlor- 
ether heated at 110—120° with sodium oxalate, yields a distillate con- 
taining monochloraldehyde, monochloracetal, and hydrochloric acid, 
and a residue consisting of a dark liquid and sodium chloride. 

Monochloraldehyde appears to unite with alcohol, forming thick 
non-crystallisable liquids consisting of alcoholates, the composition of 
which has not been determined ; a solution of monochloraldehyde in 
alcohol yields monochloracetal, when allowed to remain for some 
time. The alcoholates and monochloracetal are converted into 
dichlorether by hydrochloric acid. 

Dichlorether is decomposed by alkalis; the action of baryta-water 
on it has been especially studied, the author expecting to obtain 
hydroxyaldehyde, thus: CH,Cl.CHCI].OEt + Ba(OH), = BaCl, + 
EtOH + OH.CH,.CHO. Although barium chloride and ethyl alcohol 
are formed, hydroxyaldehyde is not found amongst the products of 
this reaction, but two organic compounds are produced, whose composi- 
tion has not been determined ; it is possible that they owe their origin 
to the production of hydroxyaldehyde in some phase of the reaction. 

Dichlorether is acted on by aqueous ammonia, monochloraldehyde 
ammonia, ethyl alcohol, and ammonium chloride being formed, thus: 
CH,CLCHCI.OEt + H,O + 2NH; = CH,Cl.CH(OH).NH, + EtOH 
+NH,Cl. Alcoholic ammonia, heated with monochloraldehyde-am- 
monia, yields an amorphous basic compound. P. P. B. 


Reactions of Dichlorether. By J. Wisticenus (Annalen, 226, 
261—281).—A complicated reaction takes place when metallic zinc is 
brought into contact with dichlorether, the chief products of which 
are zinc chloride, hydrochlorie acid, ethyl chloride, ethyl alcohol, 
monochloraldehyde, and the condensation-product CgH,.Cl,03, which 
has been described by Abeljanz (this Journal, 1873, 154). 

In the presence of water, a more simple reaction takes place, which 
results in the formation of ethyl ether, acetaldehyde, ethyl alcohol, 
and monochivraldehyde. Small quantities of crotonaldehyde, chlor- 
acetal, 8-hydroxychlorether, OH.CH,.CHCI.OEt, and the condensation- 
product, CH,.CICH(OEt),0, are also formed. The reaction may be 
represented by the equations :— 

Zn + C,H;Cl..OEt + H,O = ZnCl, + C.H,O + C,H,O, and 
2Zn + 3C,H;Cl,.OEt + 2H,O=2ZnC), + 2C,H,O + 2C,H;ClO + Et,0. 
W. C. W. 


Action of Benzoic Peroxide on Amylene. By E. Lirpmayxn 
(Monatsh. Chem., 5, 559—566).—Benzoic peroxide and amylene do 
not react at the boiling point of the latter, even in closed vessels 
under 2 atmos. pressure. In sealed tubes at 100° (equal to about 
10 atmos. pressure), a reaction occurs of so violent a nature, that only 
small quantities can be operated on at a time. The products of the 
reaction are benzoic acid, small quantities of benzoic anhydride, 
pentane, and carbonic anhydride, and an oil of pleasant ethereal 
odour, lighter than water; it cannot be distilled without decomposi- 
tion, even in a vacuum. This oil appears to be a mixture of 
benzoates, as on saponification with alcoholic potash it yields potas- 


~~ ha) )6hUuht 


ORGANIC CHEMISTRY. 367 


sium benzoate and a clear yellow oil, of which about one-half consists of 
an amylene oxide, CoH» 0, boiling at 198—203° (uncorr.). It is lighter 
than water, has an odour resembling that of oil of rue, and does not 
combine with sodium hydrogen sulphite nor reduce ammoniacal silver 
solution. Further experiments are required to show whether it is 
identical with the amylene oxide obtained by Eltekoff by the action of 
lead oxide and water on diamylene bromide. The amylene employed 
in these experiments was a mixture of isomeric hydrocarbons boiling 
at 35—40°. A. J. G. 


Trichloromethylsulphonic Chloride and the Derivatives of 
Methylsulphonic Acid. By G. McGowan (J. pr. Chem. [2], 30, 
280—304).—Continuing his former work on this subject (Abstr., 
1884, 1126), the author has studied the reactions of methyl- 
sulphonic and dichloromethylsulphonic chlorides and their respective 
acids. 

Metkylsulphonie acid, chloride, and amide, were prepared as 
described by Carius (Annalen, 114, 142), and also the anilide; the 
latter crystallises in large plates, very soluble in alcohol. The chloride 
is not affected by sulphuretted hydrogen. All attempts to convert it 
into the cyanide by means of potassium cyanide failed, and the author 
was also unsuccessful in chlorinating methylsulphonic acid or its 
chloride. Trichloromethylsulphonic acid dissolves iron with evolution 
of hydrogen, forming the ferrous salt; tin and zinc reduce the acid. 
The chloride cannot be obtained from the acid or any of its salts by 
heating with phosphorus pentachloride. Potassium cyanide, as Loew 
has shown, converts the chloride in aqueous or alcoholic solution into 
the potassium salts of trichloromethylsulphinic and dichlorhydroxy- 
methylsulphinic acids. From the salt of the latter acid, dichlor- 
hydroxymethylsulphonic chloride may be obtained by treatment with 
phosphorus pentachloride. The corresponding anilide was also prepared 
and analysed. 

Sulphuretted hydrogen has no action on trichloromethylsulphonic 
chloride when dissolved in benzene. With aniline also, the reaction 
proceeds according to the solvent: in aleohol and benzene, the corre- 
sponding anilide is formed, whilst in ether the products are aniline 
and chloraniline sulphate. Methylamine, like ammonia, evolves 
nitrogen when brought into contact with trichloromethylsulphonic 
chloride. 

Dichloromethylsulphonic acid, prepared by the action of zinc on 
trichloromethylsulphonic acid, differs from the latter in easily yielding 
a chloride with phosphorus pentacbloride, which is further converted 
into its corresponding amide by ammonia. The action of sulphuretted 
hydrogen and sulphurons anhydride on this chloride could not be 
properly studied for want of material. J. K. C. 


New Anhydride of Mannitol. By Soxo.onorr (Bull. Soc. Chim., 
42, 327).—By reducing mannitol dichlorhydrin with sodium 
amalgam, a crystalline and a viscous substance are obtained. Both 
dissolve easily in water and alcohol, but are insoluble in ether. The 
crystalline compound melts at 119° and boils under diminished 

2c2 


368 ABSTRACTS OF CHEMICAL PAPERS. 
pressure without decomposition ; it has the formula C,H »0,, and 
from its physical properties appears to be an isomeride of the isoman- 
nide of Fauconnier and of the mannide of Berthelot. W. R. D. 


Raffinose (Melitose P) from Molasses. By B. Toutens (Ber., 18, 
26—28).—The author has examined a sugar crystallising in needles 
obtained from a sample of molasses from cane-sugar purified by the 
strontium hydroxide process. This sugar after purification crystal- 
lises in white needles of the formula C,.H..0,, + 3H.O. In the 
hydrated condition, it melts at 100°, but if previously dried at 60 
—80°, it remains solid at 130°. A 95986 per cent. solution when 
polariscopically examined shows a specific rotation [a]p = 1025— 
103°. No birotation is observable. When this solution is heated 
with a little sulphuric acid, the specific rotation is reduced to 45°. 
The original sugar does not reduce Fehling’s solution, but after 
treatment with acid becomes strongly reducing. When treated with 
nitric acid, it yields a substance melting at 210—214°, and more 
soluble than mucic acid. 

This sugar appears to be identical with the raffinose obtained by 
Loiseau from molasses, and by Ritthausen from cotton-seed cake, and 
is probably identical with melitose obtained from eucalyptus-manna. 
Ritthausen considered his sugar to be identical with melitose (Abstr., 
1884, 1286), but the author points out that the rotation found by 
Berthelot for melitose was only about 85°; it is very likely that 
Berthelot’s melitose was impure. 

This sugar has a higher rotation than cane-sugar, and is probably 
the cause of the high rotation of some sugars which in the trade are 
said to contain plus-sugar. L. TF. T. 


Action of Heat on Starch Granules. By S. Scnuserr 
(Monatsh. Chem., 5, 472—487).—This paper contains an account 
of the result of the investigation of the changes which dry starch 
undergoes when heated at temperatures varying from 160—1]90° ; an 
account is given of the change in form and structure which the 
granules gradually undergo under these conditions; this the author 
regards as due not only to a loss of water on the part of the granules, 
but also to the different physical and chemical behaviour of the 
individnal layers of the granule. The microscopic examination of the 
granules heated at 160° shows the presence of gas bubbles in the 
centre of the starch-granule, which increase in size when the tem- 
perature is raised to 175°, at the same time the layers become more 
distinct; when the temperature is raised to 190°, the granule appears 
to be composed of a series of scales, which, by the loss of intermediate 
substance, seem to be separated from one another. In the con- 
version of starch into a soluble variety by heating it with glycerol. 
the author considers that the glycerol acts simply as a regulator of 
temperature. Starch, which by heating has been converted into a sub- 
stance entirely soluble in hot water, is partially dissolved when treated 
with cold water, the dextrin and soluble starch produced from the 
granulose being dissolved, whilst the insoluble matter is represented 
by an organised residue, consisting chiefly of cellulose, and having 
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the original form of the grain: this residue is soluble in hot water, 
and its solutions are dextrogyrate: the specific rotation being, how- 
ever, less than that of soluble starch. 


Action of Certain Substances on Dextrin. By W. K. J. 
Scnoor (Chem. Centr., 1884, 455).—Whilst estimating glucose in a 
very impure commercial product containing starch, dextrin, and 
glucose, the amount of cuprous oxide separated was found to vary 
with the concentration of the liquid and the duration of heating: 
this was therefore effected on a water-bath below 100°. On adding 
a solution of salt to the mixture of dextrin and Fehling’s solution, 
and then heating, a powerful reduction takes place, and is increased by 
the further addition of salt; hydrogen sodium carbonate produces the 
same effect. Glycerol, which alone has no reducing action on 
Fehling’s solution, also effects a reduction when. added to a solution of 
dextrin, and the action is even more marked when one of the above 
salts is employed together with glycerol. In this case, the dextrin 
appears to be completely converted into dextrose. The change takes 
place at the ordinary temperature. A. K. M. 


Optical Activity of Cellulose. Observations on a Recent 
Communication by M. Béchamp. By A. Levatuois (Compt. 
rend., 99, 1122). 


Rotatory Power of Solutions of Cellulose in Schweizer’s 
Reagent. By A. Bécuamp (Compt. rend., 100, 117—119).—The 
molecular rotatory power of cellulose, as determined by dissolving 
purified cotton in Schweizer’s solution, is not constant but shows very 
wide variations. The author is of opinion that the cellulose is not 
simply dissolved by the reagent, but undergoes progressive molecular 
alterations which terminate in a constant molecular state in which 
the substance retains certain characteristics of cellulose, but has other 
properties peculiar to the particular molecular condition. 

©. H. B. 


Cutose. By E. Fremy and Ursain (Compt. rend., 100, 19—24).— 
The substance of this: paper has already appeared elsewhere (com- 
pare Abstr., 1884, 859). C. H. B. 


Trimethylamine and Pyrroline from Coal Gas. By G. 
Wituiams (Chem. News, 51, 15—16).—In a previous communication 
(Jour. Gas Lighting, 41, 913, 960) it was shown that ammonia and 
another volatile base are produced when coal-gas is passed over 
hydrogenised palladised pumice heated much below reduess. The 
palladised pumice is charged with hydrogen by passing coal-gas over 
it when heated at 100°. Finding that zinc-dust treated in a similar 
manner can replace the palladium, more extensive experiments have 
been made. A globular flask is fitted with a cork, and two tubes, one 
of which reaches nearly to the bottom, its lower end being protected 
by fine copper gauze, this tube serves for admission of gas. The 
flask is filled up to the neck with zinc-dust which is hydrogenised at a 
low temperature, and while the gas is passing, it is gradually heated 
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more strongly ; between 95—208°, best of all at about 117°, hydrogen 
sulphide, ammonia, pyrroline, and trimethylamine are recognisable 
among the products. The yield of these substances is extremely irre- 
gular, in one experiment 100 feet of gas yielded 1°7 grains NMe,; and 
15°0 NH,Cl; in another, 101 feet gave 0°5 grain NMe; and 62 
NH,Cl; the total amount obtained in six experiments, using more 
than 260 feet of gas, was 7°2 grains NMe; and 25°2 NH.Cl. Ina 
similar manner, using hydrogen prepared from zinc and sulphuric acid 
instead of coal-gas, ammonia and methylamine were obtained from 
hydrocyanicacid. A sample of zinc-dust treated with dilute sulphuric 
acid, washed and dried, did not act in the manner described. 2 
D. A. L. 
Formation of Tetramethylammonium Nitrate. By E. 
Dovittier and H. Matsor (Compt. rend., 100, 177—178).—When 
methyl nitrate (1 mol.) is mixed with concentrated aqueous ammonia 
(1 mol.), and the mixture allowed to remain with periodical agitation, 
the whole of the methyl nitrate disappears after about six weeks, and 
the liquid contains the different amines in the following proportions 
approximately :—Ammonia = 10, monomethylamine = 12, dimethyl- 
and trimethyl-amines = 1, tetramethylammonium hydroxide = 6. 
The volatile amines were expelled by boiling the liquid with excess 
of potash, and were separated by Duvillier and Buisne’s method (Ann. 
Chim. Phys. [5],22,319). The tetramethylammonium hydroxide was 
extracted from the residual liquid. When methyl nitrate and concen- 
trated aqueous ammonia are heated in the same proportions in sealed 
tubes at 100°, the same products are obtained in the same proportions. 
The action of methyl nitrate on aqueous ammonia differs from its 
action on alcoholic ammonia (Abstr., 1880, 545), in that tetramethyl- 
ammonium hydroxide is formed in considerable quantity in the first 
case, but only in very small quantity in the second. In both cases, 
dimethylamine and trimethylamine are formed in very small pro- 
portions. 
The action of aqueous ammonia on methyl nitrate resembles the 
action of ammonia gas on a solution of methyl nitrate in wood spirit 


(Abstr., 1884, 577). C. H. B. 


Action of Zinc Organo-metallic Compounds on Aldehydes. 
By E. Waaner (Bull. Soc. Chim., 42, 330).—The reaction of zinc 
ethyl with saturated and unsaturated paraffinoid and benzenoid alde- 
hydes yields secondary alcohols. Zinc methyl probably behaves in a 
similar way. With zinc propyl, the result is not so simple, for the 
propyl group is also decomposed, yielding propylene and hydrogen ; 
the latter reduces the aldehyde to a primary alcohol. In fact, as the 
molecular weight of the zinc-compound becomes greater, the reaction is 
rendered more complicated and difficult to effect. By acting with zinc 
ethyl on acetaldehyde, valeraldehyde, conanthaldehyde, acraldehyde, 
and benzaldehyde respectively, the following secondary alcohols were 
obtained :—Methyl ethyl carbinol, ethyl isobutyl carbinol, ethyl hexyl car- 
binol, ethyl vinyl carbinol, and ethyl phenyl carbinol. The reaction of zinc 
propyl with cenanthaldehyde results in the formation of a mixture of 
propyl hexyl carbinol with primary hepty] alcohol, and with acetaldehyde 
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in the production of methyl propyl carbinol and ethyl alcohol. In these 
reactions, the rate of chemical change depends on the relative number 
of carbon and hydrogen atoms in the molecule, and also on the mole- 
cular weights of the reacting bodies. It is greater with unsaturated 
than with saturated aldehydes, and is inversely proportional to the 
molecular weights of the compounds reacting. Thus with zinc ethyl 
and acraldehyde, the change is instantaneous, with acetaldehyde it is 
complete in two or three days, with benzaldehyde in about nine days, 
with valeraldehyde in about a month, whilst with conanthaldehyde the 
reaction is not completed until nearly two months. With zinc propyl 
and acetaldehyde, the completion of the change occupies from six to 
eight days. The method is recommended as a general one for pre- 
paring secondary alcohols. W. R. D. 


Action of Metals on Chloral Hydrate. By M. S. Corron 
(Bull. Soc. Chim., 42, 622—625).—Zine foil scarcely attacks an 
aqueous solution of chloral hydrate at the ordinary temperature, but 
at 80° or 100° a rapid action sets in with formation of hydrogen, 
methane, and zinc oxychloride. Zinc dust acts more energetically 
and at the ordinary temperature, the same products being formed 
together with chlorinated methanes, and the reaction proceeding 
almost on the same lines as the reduction of chioroform by zinc. 

The action of iron on chloral hydrate depends on the temperature 
and the state of division of the metal; besides methane and chloro- 
methanes, other products are formed the nature of which is still 
under investigation. J. K. C. 


Crystallised Anhydrous Zine Acetate. By J. Prrer and 
O. pe Rocnerontatne (Bull. Soc. Chim., 42, 573—574).—Zince acetate 
dried at 150° is boiled with pure glacial acetic acid. The filtered 
solution kept in a well-corked flask deposits crystals of anhydrous 
zinc acetate on cooling. J. K. C. 


Compound of Ethyl Acetate with Calcium Chloride. By 
J. A. Le Canu (Compt. rend., 100, 110—112).—Liebig pointed out 
that ethyl acetate combines with calcium chloride, but the compuund 
formed has not previously been analysed. 

When pure, dry ethyl acetate boiling at 76—77° is poured on to 
powdered calcium chloride, the mixture soldifies with development 
of heat. The product is dissolved in an excess of ethyl acetate at 
40—50°, and the solution filtered and allowed to cvol, when short 
slender needles of the composition 2C,H;O,Et,CaCl, are deposited. 
This compound is rapidly decomposed by moist air, and when dis- 
solved in water, the ethyl acetate is liberated. It dissolves readily in 
absolute alcohol. If a current of dry ammonia gas is passed into a 
solution of the compound in ethyl acetate, the calcium chloride is 
completely precipitated. 

If magnesium chloride is dissolved in ethyl acetate at 70—80°, 
crystals resembling the calcium compound are deposited on cooling. 
Calcium iodide dissolves still more readily in ethyl acetate with great 
development of heat and formation of a very thick liquid. 

H. B. 
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Haloid Substitution Derivatives of Propionic Acid. By 
L. Henry (Compt. rend., 100, 114—117).—£-Chloropropionic acid, 
CH,C1.CH;,.COOH, obtained by the decomposition of its chloride by 
exposure to air, forms large thin white lamella which are somewhat 
hygroscopic. It melts at 37—38°, and boils with slight decomposition 
at 203—205°, under a pressure of 764 mm. Unlike its isomeride, it 
is neither corrosive nor caustic. 

B-Chloropropionic chloride, CH,CI.CH,.COCI, obtained by the action 
of phosphorus trichloride on the preceding compound, is a colourless 
liquid with a strong suffocating odour; it reacts violently with 
water, alcohol, and ammonia. It boils at 143—145°, under a pressure 
of 763 mm.; vapour-density 4°42; sp. gr. at 13°= 1°3307. 

Ethyl B-monochloropropionate, CH,Cl.CH,.COOEt, prepared by the 
action of the acid on ethyl alcohol in presence of sulphuric acid, or 
better by the action of the acid chloride on alcohol, resembles the 
corresponding acetate, but has a less powerful odour. It boils at 
162—163° under a pressure of 765 mm. ; vapour-density 4°94; sp. gr. 
at 8°= 1:116V. Unlike the corresponding acetate, it has very little 
action on an alcoholic solution of sodium iodide. It differs in the same 
way from propyl chloracetate which resembles it in physical properties, 
and is obtained in a similar manner. This latter compound boils at 
161—162° under a pressure of 765 mm.; sp. gr. at 8°= 1°1096. 

Methyl 8-chloropropionate, CH,C1.CH;.COOMe, boils at 155—157°. 

Monochlorethyl B-chloropropionute, CH,Cl.CH;.COO.C,H,Cl, obtained 
by the action of B-chloropropionic chloride on glycol-monochlorhydrin, 
is a colourless liquid with little odour. Jt is insoluble in water and 
boils at 210—215°; sp. gr. at 8°=1:282. Unlike its lower homologue, 
it has little action on sodium iodide in alcoholic solution. 

a-Monochloropropionic chloride, CHMeC1].COCI, obtained by the 
action of phosphorus trichloride on a-chloropropionic acid, boils at 
109—110°, under a pressure of 744 mm.; sp. gr. at 7°5° = 1°2394; 
vapour-density 4°38. Monochloracetic chloride boils at 107—108". 
The a-chloropropionic derivatives closely resemble in volatility the 
corresponding acetic compounds. 

Methyl B-iodopropionate boils without decomposition at 188°, under 
a pressure of 756 mm. ; sp. gr. at 7°= 1°8408. Hthyl B-iodepropwuate 
boils with slight decomposition at 198—200°, under a pressure of 
754 mm.; sp. gr. at 8° =1°:707. Both compounds are colourless 
liquids which become brown on exposure to light. They are in- 
soluble in water, and have an agreeable ethereal odour, which does 
not affect the eyes. In this respect, they differ from the corresponding 
acetic compounds. They are obtained by the action of f-iodopro- 
pionic acid on the alcohol in presence of sulphuric acid. 

Propyl iodoacetate, CH,1.COOPr, obtained by the action of propyl 
chloracetate on sodium iodide in alcoholic solution, resembles the 
metameric ethyl iodopropionate in its physical properties (boiling at 
198°, under 756 mm. pressure ; sp. gr. at 7° = 16794). It differs from 
it by the fact that its vapour produces lachrymation. 

B-Iodopropionamide, CH,I.CH,.CONH,, obtained by the action of 
aqueous ammonia on methyl f-iodopropionate at the ordinary tem- 
perature, forms culourless tabular crystals which become yellow when 
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exposed to light. They melt at 100—101°, and dissolve readily in 
water, yielding a solution which can be precipitated with silver nitrate. 
Iodacetamide, obtained by the action of alcoholic ammonia on methyl 
iodacetate under the same conditions, forms small needles which 
melt at 157—158°. C. H. B. 


a-Ethylamidopropionic Acid. By E. Duvitiier (Compt. rend., 
99, 1120—1121). —a-Hthylamidopropionic acid is obtained by the 
action of a-bromopropionic acid on ethylamine. It crystallises from 
an aqueous solution in large monoclinic crystals with a rhombohedral 
appearance, containing $H,0, which is gradually given off at the 
ordinary temperature over sulphuric acid. At 25°, a-ethylamidopro- 
pionic acid dissolves in rather less than twice its weight of water, 
and in about 50 times its weight of alcohol. It is somewhat more 
soluble in boiling alcohol, from which it separates in nacreous plates 
on cooling. When carefully heated, the acid volatilises without 
melting and without decomposition. It forms a hydrochloride which 
crystallises in slender needles and is extremely soluble in water and 
in alcohol. The platinochloride is also extremely soluble in both 
water and alcohol, but after some time is deposited from an aqueous 
solution in very deliquescent slender needles. The addition of ether 
to the alcoholic solution precipitates the platinochloride in the form of 
an oil. The aurochloride forms large anhydrous golden-yellow pris- 
matic crystals. The copper salt of a-ethylamidopropionic acid is 
obtained by adding cupric hydroxide to an aqueous solution of the acid. 
It forms small deep blue anhydrous prisms, which give a pale blue 
powder. This salt is soluble in water and in alcohol, yielding blue 
solutions. C. H. B. 


Residue obtained by the Distillation of Castor-oil in a 
Vacuum. By F. Krarrr and T. Brunner (Ber., 17, 2985—2987).— 
The formation of an elastic substance resembling caoutchouc in ap- 
pearance, when castor-oil is distilled in a vacuum, has been observed 
by Leeds (Abstr., 1883, 655), Bussy and Lecanu (Jour. Pharm., 13, 3? 
Stanek (J. pr. Chem., 63, 13%), and Bouis (N. Ann. Chim. Phys., 44, 
80). The author finds that this body is di-undecylenic acid, a poly- 
meride of undecylenic acid, and that it is formed when undecylenic 
acid is heated in sealed tubes at 300°. It melts at 29—30°, boils at 
275° under a pressure of 15 mm., can be crystallised from alcohol, 
and yields a silver salt of the composition C..H;,0,Ag. 

W. C. W. 


Action of Ammonia on Ethyl Acetoacetate. By J. N. Cotuie 
(Annalen, 226, 294 —322).— Ethyl acetoacetate absorbs gaseous 
ammonia at 0°, uniting with it to form a crystalline additive product, 
OH.CMe(NH,).CH,.COOEt, which decomposes even at 0° into water 
and the compound C,H;,NQ., which has been described by Precht 
(Abstr., 1878, 970) and Duisberg (Abstr., 1882, 1192). It is termed 
“ Ethyl paramidacetoacetate” by the latter chemist. A better yield of 
the compound is obtained by passing ammonia into a mixture of 
absolute ether with ethyl acetoacetate, and distilling the crystalline 
product in a vacuum. - 
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Ethyl paramidacetoacetate yields B-hydroxybutyric acid on re- 
duction with nascent hydrogen, and a monoacetic derivative, 
NHAc.CMe:CH.COOEt (melting at 63° and boiling at 231°), on 
treatment with acetic anhydride. As it is converted into ethyl nitroso- 
acetoacetate by the action of nitrous acid, it may be regarded as the 
ethylic salt of 8-amido-a-crotonic acid. 

When it is distilled under atmospheric pressure, a large quan- 
tity of a thick oily liquid is formed, from which the ethylic salt of 
hydroxylutidine-monocarboxylic acid is slowly deposited in colourless 
crystals melting at 140° : 2C,H,,NO, — NH; + C.H,O + C.,H,NO,Et. 
The free acid, C,H,NO; + H,O, crystallises in small needles and 
melts at 246°. 

The barium salt is very soluble in water, the silver salt is an un- 
stable amorphous body, and the copper salt forms pale-blue microscopic 
anhydrous needles. 

The ethylic salt of dihydrocollidinedicarbowylic acid, described by 
Hantzsch (Abstr., 1883, 82), is formed when a mixture of ethyl 
paramidoacetoacetate, paraldehyde, and a small quantity of sulphuric 
acid is gently heated : 2C,H,, NO,+C,H,O= NH, + H,0 + C,H. NO, 
Ethyl paramidacetoacetate unites with two atoms of bromine, forming 
an unstable compound. 

These results leave it undecided whether ethyl paramidacetoacetate 
is the ethylic salt of B-amido-a-crotonic acid, NH,.CMe : CH.COOEt, 
or of 8-imidobutyric acid, NH : CMe.CH;.COOEt. Ww. C. W. 


Butyrolactone and a-Ethylbutyrolactone. By Mosrusin Bee 
CuantarorF (Annalen, 226, 325—343).—Butyrolactone is prepared 
by boiling the product of the action ef ethylene-chlorhydrin on 
ethyl sodacetoacetate with baryta-water. After removing the excess 
of baryta with carbonic anhydride, the filtrate is evaporated to a 
syrup and exhausted with ether, in order to remove other products of 
decomposition. The residue is warmed to drive off the last traces of 
ether, and after the barium has been carefully precipitated as sulphate, 
the filtrate is repeatedly treated with ether, in order to extract the 
lactone. On distilling the extract, ether, water, acetic acid, and 
finally the lactone pass over. The lactone, C,H,Q., boils at 203°, 
and remains liquid at—17°. Its properties have been described by 
Saytzeff (J. pr. Chem., 25, 66). It is converted into a salt of 
q-hydroxybutyric acid by boiling with an alkaline carbonate, or with 
baryta-water. This acid has been investigated by Saytzeff (loc. ctt.). 

Butyrolactone is very slowly converted into y-hydroxybutyric acid 
by water at the ordinary temperature. The change takes place more 
rapidly with boiling water, but as a solution of y-hydroxybutyric acid 
itself splits up into water and the lactone when boiled, a state of 
equilibrium is attained in 10 or 12 hours. 

a-Ethylbutyrolactone, CHO, is formed when the ethylic salt of ethyl- 
hydroxyethylacetoacetate (the product of the action of ethylenechlor- 
hydrin on ethyl sodethylacetoacetate) is decomposed by baryta-water. 
It is a colourless mobile liquid which boils at 215° and remains liquid 
at —17°. It sp. gr. at 16° is 1:0348. The lactone is soluble in 10 
times its volume of water at 0°, and is less soluble in warm water. 
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The cold solution becomes turbid when heated. It dissolves freely in 
alcohol and ether. The lactone is converted into a-ethyl-y-hydroaxy- 
butyric acid on boiling with alkaline carbonates or with baryta-water. 
This acid forms a thick liquid which does not solidify at -17°. The 
barium salt, Ba(C,H,,Os)2, is deposited from a hot saturated alcoholic 
solution in crystals. The aqueous solution is decomposed by evapora- 
tion on a water-bath. 

The calcium salt crystallises readily; it is freely soluble in water, 
sparingly soluble in absolute alcohol. The crystals contain less than 
1 mol. H,O, probably 4 or } H,O. 

The crystalline silver salt, CsH,O;Ag, is soluble in hot water. 
Ethylbutyrolactone is slowly converted into a-ethyl-y-hydroxybutyric 
acid on boiling with water, and this acid readily splits up into the 
lactone and water, so that a state of equilibrium is soon ae 

Ww. C. W. 

Action of Water and of Hydriodic Acid on Valerolactone and 
on Isocaprolactone. By R. Firtia and M. Riiutmann (Annalen, 
226, 343—347).—Boiling with water converts valerolactone and iso- 
caprolactone into hydroxyvaleric and hydroxyisocaproic acids respec- 
tively. The state of equilibrium is attained in the case of the former 
in four hours. The conversion of the isocaprolactone into the hy- 
droxy-acid is less complete than that of valerolactone. 

At 200°, hydriodic acid in presence of amorphous phosphorus acts 
on valerolactone, producing normal valeric acid and a neutral oil. 
Mielck (Annalen, 180, 57) has shown that under these conditions iso- 
caprolactone undergoes a similar change. W. C. W. 


Condensation-products of the Lactones. By R. Firria (Ber., 
17, 3012—3014).—Capro- and valero-lactones unite with sodium 
ethylate, forming unstable compounds which are decomposed when 
heated at 100° in a flask with a reflux condenser. On the addition 
of hydrochloric acid to the product, oily liquids separate which 
exhibit the general properties of the lactones. They owe their 
formation to the following reactions :—2C;H,O, — H,O = CyH,Os 
and 2C,H,.0, — H,O = C,.H,.O;. 

_ These compounds dissolve slowly in warm alkalis. From the alka- 

line solutions, hydrochloric acid precipitates crystalline acids of the 
composition CioH,,O0, and C,,H»O, respectively. The acids are mono- 
basic. They are sparingly soluble in water, ether, and chloroform, and 
melt at 130° and 160° with decomposition, yielding carbonic anhydride 
aud new liquid compounds lighter than water, and distilling readily 
with steam. 

These new compounds (C,H,,O2, boiling at 169°5°, and C,,H»0., 
boiling at 209°) are also formed by boiling the lactones, CjoH,,O; and 
C,H,,03, with dilute hydrochloric acid. They are not lactones, being 
insoluble in alkalis, but resemble aldehydes and ketones, for they 
reduce ammoniacal silver solutions and unite with hydrogen sodium 
sulphite. They are not attacked by acetic anhydride, hydroxylamine, 
or nascent hydrogen, but they are easily acted on by hydrobromic 
acid: (1) C,H,.O, + 2HBr = C,H,Br,O + H,0; (2) CyH»O, + 
2HBr = C,,HBr,O + H,0. 
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The first of these bromine-compounds forms beautiful crystals 
melting at 42°, but the second compound has not yet been obtained 
in the solid state. Ww. Cc. W. 


Decomposition of 2-Methylpropyl-s-hydroxybutyric Acid by 
Heat. By E. J. Jones (Annalen, 226, 287—294).— Ethyl methylpro- 
pylacetoacetate, prepared by the action of methyl iodide on ethylic 
propylsodacetoacetate, is an oily liquid boiling about 216°. It is 
converted into the sodium salt of «-methylpropyl-8-hydroxybutyric 
acid hy the action of sodium amalgam on its solution in aleohol and 
water. The free acid, CsH,.Os, is a yellow oil which does not solidify 
at —18°. Its salts do not crystallise well. The zinc salt is less soluble 
in hot than in cold water. The acid decomposes at 170° ito acet- 
aldehyde and methylpropylacetic acid. This reactiou is analogous to 
——* of a-diethyl-8-hydroxybutyric acid by heat ( Annalen, 

, 62). 

When saponified with alcoholic potash, ethylic methylprepylaceto- 
acetate yields methyl-a-secondary pentyl ketone, MeCO.CHMePr-’, a 
colourless oil boiling between 142° and 147°, and methylpropylacetic 
acid boiling at 193°. W. C. W. 


Decomposition of Ethyl Chlorocarbonate by Zine Chloride, 
By K. Unscu (Annalen, 226, 281—286).—Ethyl chlorocarbonate is 
decomposed by zinc chloride, yielding ethyl chloride, carbonic anhy- 
dride, ethylene, and hydrogen chloride. Ww. C. W. 


Seleniocarbamide and its Derivatives. By A. Vernevit (Compt. 
rend., 99, 1154—1157).—Ammonium seleniocyanate cannot be con- 
verted into seleniocarbamide, but is completely decomposed at 170°. 

If a current of hydrogen selenide is passed into a 2 per cent. 
ethereal solution of cyanamide containing a small quantity of ammo- 
nia, the hydrogen selenide is almost completely absorbed, and after 
some hours seleniocarbamide begins to separate in crystals. In two 
or three days, the cyanamide is completely converted into selenio- 
carbamide, which can be purified by recrystallisation from water. 

Seleniocarbamide, CSe(NH,)., forms white odourless needles, very 
soluble in hot water, much less soluble in cold water, and only slightly 
soluble in alcohol and ether. The solutions are decomposed by light, 
with separation of selenium, the decomposition taking place more 
readily in presence of an alkali, but not in presence of. free acid. 
Seleniocarbamide melts at about 200° and decomposes. 

In presence of air at the ordinary temperature, hydracids convert 
seleniocarbamide into a condensed oxygenated product, owytriselemio- 
carbamide, (CSeN,H,);0, which exists only in combination with acids. 
It has no analogue in the carbamide or thiocarbamide series. Ozytri- 
seleniocarbamide hydrochloride, (CSeN,H,);0,2HCl, is obtained by 
dissolving 5 grams of seleniocarbamide in 15 times its weight of cold 
water slightly acidulated with hydrochloric acid, adding 10 c.c. of 
strong hydrochloric acid, and filtering into a large vessel, so that a con- 
siderable surface of the liquid may be exposed to the air. The solu- 
tion becomes yellow and deposits the pure hydrochloride. No change 
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takes place in absence of air. When oxytriseleniocarbamide hydro- 
chloride is treated with alkalis or silver oxide, a metallic chloride is 
formed, selenium is precipitated, and the solution contains selenio- 
carbamide and cyanamide. The reaction takes place in accordance 
with the equation: C,;N,H,.Se,0,2HCl + BaO = BaCl, + Se + 
2H.0 + 2CSe(NH.), + CN.H2. The fact that only one-third of the 
selenium is precipitated indicates that only one-third of this element 
has been oxidised. 

Oxytriseleniocarbamide hydrobromide is obtained in the same way as 
the hydrochloride. Both compounds form bulky crystals which are 
dichroic, being brown by transmitted and violet by reflected light. 
They are somewhat soluble in water, but are decomposed by a large 
excess of this liquid with precipitation of selenium. They decompose 
at about 100° into selenium, carbonic oxide, water, ammonium cyanide, 
and ammonium chloride or bromide. If left in the liquid in which 
they are formed, the hydrochloride and hydrobromide are quickly con- 
verted into more highly oxidised products. C. H. B. 


Aspartic Acid, By H. Scuirr (Ber., 17, 2929—2931).—In the 
preparation of aspartic acid by the action of alkalis on asparagine, the 
yield is very small, the chief cause being the much greater solubility 
of the acid in saline solutions than in pure water. The author finds 
that a very good yield is obtained if asparagine hydrochloride is 
boiled with exactly 1 molecular proportion of HCl (or 1 mol. of 
asparagine with 2 mols. HCl) and 1 molecular proportion of NH; 
added to the product. About 10—11 per cent. solutions of hydro- 


chloric acid and ammonia are the best to employ, so that the resulting 
aspartic acid erystallises from about an 11 per cent. solution of am- 
moniam chloride. If the saline solution is more concentrated, a much 
larger proportion of aspartic acid remains in solution. L. T. T. 


Optically Inactive Aspartic Acid. By A. Micwarn and J. F. 
Wine (Ber., 17, 2984).—By heating an aqueous solution of the hydro- 
chloride of the ordinary active aspartic acid for some hours at 170— 
180°, the authors have prepared an inactive acid identical with that 
obtained by Dessaignes from the ammonium salt of malic, fumaric, or 
maleic acid (Compt. rend., 30, 324: 31, 432), and further investi- 
gated by Wolf (Annalen, 75, 293) and Pasteur (Ann. Chim. Phys. [8], 
34, 30). L. T. T. 


Two Tin Organic Compounds. By O. W. Fiscuer (Monatsh. 
Chem., 5, 426—431).—By careful addition of stannic chloride to abso- 
lute alcohol, a compound identical with that described by Kuhlmann 
(Annalen, 33, 97 and 192) is obtained; it may be crystallised from 
ether or alcohol, and is decomposed by heat. The analysis of this 
compound shows it to have the composition SnCl;.OEt + EtOH: it 
is decomposed by water, forming tin oxychloride. By acting on stannic 
chloride with an alcoholic solution of sodium ethylate and evaporating 
the alcoholic solution, the compound Sn(OH),Et is obtained as an 
amorphous mass ; it is decomposed by water with formation of stannic 


acid. P. P. B. 
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Action of Organic Anhydrides on Pyrroline. By G. Cramictan 
and M. Dennstepr (Ber., 17, 2944—2961).—Many of the results 
described in this paper have already been given (Abstr., 1884, 289 
and 1044). The authors propose the adoption of the following radicals 
in the nomenclature of the pyrroline derivatives: {C,H,;(NH).CO}’ 
pyrroyl, {CsH3(NH)}’ pyrryl, {CsH.(NH)}" pyrrylene, and {C,H,N}"” 
pyrrolene. 

The vapour-density of pseudacetopyrroline was taken by V. Meyer's 
method, and agreed with the formula (C§,H;NH).COMe. With 
phenylhydrazine, pseudacetopyrroline yields white needles which 
melt at 146—1]47°, and have the formula (C,H;NH).CMe: N,HPh. 
This compound is soluble in benzene, sparingly so in boiling water, 
and turns of a dirty-green colour on keeping. Hydrochloric acid 
decomposes it into its constituents. With benzaldehyde, pseudaceto- 
pyrroline yields pseudocinnamylpyrroline, CQ(H,N.CO.CH : CHPh. This 
crystallises in yellow needles, melts at 141—142°, and is sparingly 
soluble in alcohol, insoluble in water. It yields a silver compound, 
C,H,NAy.CO.CH : CHPh, insoluble in water. Bromine forms sub- 
stitution, but no additive products. The monobromo-compound 
melts at about 175—177°, the dibromo-derivative at about 225°; 
but these substances were not obtained in a pure state. The authors 
attempted to obtain a pyrrolinecarboxylic acid by the oxidation of 
pyrrolineglyoxylic acid, C,H,N.CO.COOH (acetylpyrrolinecarboxylic 
acid, Abstr., 1884, 290), but without success, the acid being com- 
pletely decomposed. Methyl pyrrolineglyoxylate, obtained by the 
action of methyl iodide on the silver salt, crystallises in colourless 
plates which melt at 70—72°, and boil with partial decomposition at 
285°. It is easily soluble in ether, benzene, and boiling alcohol, 
sparingly so in water. The crystals belong to the monoclinic system, 
and gave y = + X: + Z=92° 15'10” and a: b: c=1'16058:1:1°47454. 

Methylpyrroline was obtained by Bell from methylammonium mucate 
(Abstr., 1879, 525). The authors have obtained it by the action of 
methyl! iodide on the sodium compound of pyrroline. There is scarcely 
any action between these substances under the ordinary pressure ; 
but if the mixture be simply enclosed in a sealed tube, an energetic 
action very soon takes place; the reaction should, however, be com- 
pleted by heating. Methylpyrroline is a colourless oil boiling at 114 
—115° (col. in vap.) at 747°5 mm. It has an odour resembling, but 
quite distinct from that of pyrroline. When heated with acetic 
anhydride, methylpyrroline yields pseudacetomethylpyrroline, 


C,H,AcNMe. 


This substance is a colourless oil, which is heavier than water and 
boils at 200—202°. It is sparingly soluble in water, and does not 
form a silver derivative. It is thus clear that the replacement of the 
imidic hydrogen in pyrroline derivatives by alkyl radicals does not 
prevent the formation of acetyl derivatives. All attempts to prepare 
this substance by the action of methyl iodide on the silver derivative 
of pseudacetopyrroline proved futile, pseudacetopyrroline being 
regenerated. Dipseudaceto-pyrroline (pyrrylene dimethyl ketone), 
C,H,NHAc,, is obtained when pseudacetopyrroline is heated with 
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excess of acetic anhydride in closed tubes at 230—250°. It crys- 
tallises in colourless needles which melt at 161—162°. I€ dissolves 
in boiling potash, and, on cooling, the potassium derivative is pre- 
cipitated in white needles; the silver derivative is a white powder. 
It combines with benzaldehyde and forms dipseudocinnamylpyrroline, 
C,H.NH:(CO.CH:CHPh),. This body erystallises in small needles 
or plates, and melts at 238—240°. It is sparingly soluble in boiling 
alcohol, more freely so in glacial acetic acid. It dissolves in concen- 
trated sulphuric acid with intensely violet coloration, and on this 
solution being added to water, a white flocculent precipitate is 
formed. 

When a mixture of pyrroline, benzoic anhydride, and sodium 
benzoate is heated for about 8 hours at 200—240°, pseudobenzo- 
pyrroline (pyrryline phenyl ketone), C(H;NH,.COPh, is formed, but 
the yield is small, a large quantity of the pyrroline becoming resinified. 
This substance forms white needles or scales which melt at 77°. It 
is easily soluble in alcohol, sparingly in boiling water; it yields a 
very unstable silver derivative. Together with this compound, there 
appears to be a small quantity of a more volatile oil formed. This is 
probably benzopyrroline, but the authors have not isolated it. 

If 5 grams pyrroline are heated in closed tubes at 180—190° with 
about 3 times its volume of glacial acetic acid and 11 grams phthalic 
anhydride, a substance is obtained which has the formula C,,H;NO,; 
it erystallises in silky yellow needles, and melts at 240—241°. It is 
soluble in ether, sparingly so in alcohol, and insoluble in water. No 
silver derivative could be obtained. It has the properties of an anhy- 
dride, and when boiled with dilute aqueous potash, dissolves to a 
yellow solution, which, on cooling, deposits the potassium salt in 
white scales. This salt yields an acid, C,,H,NOs, which is soluble in 
alcohol and ether, sparingly so in water, and crystallises in needles 
melting at 240—241°. It is easily converted into the anhydride by 
heating or even by repeated evaporation on the water-bath. The acid 
yields a silver salt, C;,H,NO;Ag. The methyl salt, C;,H,NMeO,, can 
be obtained from the silver salt or from the acid by means of alcohol 
and hydrochloric acid. It crystallises in prisms melting at 104—105°, 
and is soluble in alcohol and benzene, sparingly so in water. Like the 
acid, the ether is very readily converted into the anhydride when 
heated. Measurements of the crystals showed that they belong to the 
monoclinic system, and gave the following numbers:—y = + X: + Z 
= 107° 14’ 2” and a: b: c = 140305: 1 : 1:01756. 

The anhydride has probably one of the two following formule :— 
00< Pee >CO or CO<SS*>C(CHN). 

No hydroxylamine compound could be obtained, and the authors 
therefore believe the second formula to be the correct one, and the 
substance to be pyrrolinephthalide. > 


Formation of Parabromobenzyl Bromide by the Action of 
Bromine on Parabromotoluene at the Ordinary Tempe- 
rature. By J. Scuramm (Ber., 17, 2922—2925).—The investigations 
of Beilstein, Kuhlberg, Jackson, and others have shown that the 
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displacement of hydrogen in the side-chain of toluene and its homo. 
logues by bromine can only be effected at or near the boiling point of 
the hydrocarbon. The author finds that with parabromotoluene no 
such high temperature is necessary, The reaction was carried out at 0° 
with a solation of parabromotoluene in chloroform ; with melted para- 
bromotoluene at 29°; and with crude bromotoluene (a mixture of 
ortho and para) at the ordinary temperature. No iodine must be 
added, and the reaction is much more rapid in direct sunlight than in 
diffused daylight. In each case, parabromobenzyl bromide, melting 
at 61—62°, was obtained, identical with that described by Jackson 
and Field (Abstr., 1880, 878). The yield with pure parabromo- 
toluene is almost the theoretical. The product of the reaction of 
toluene at 0° with insufficient bromine for the formation of a mono- 
substitution-derivative, was found to contain the bromide. 

The author believes this peculiar reaction to be due to the repellant 
influence of the two bromine-atoms on one another already noticed by 
V. Meyer and others. He also points out that parabromobenzyl 
chloride was obtained by Jannasch as early as 1874 (this Journal, 
1875, 888). iS & A 


Pseudocumenol. By K. Auwers (Ber., 17, 2976—2983).—The 
author has obtained a number of derivatives of pseudocumenol, 
C.H.Me;.OH [Me: Me: Me: OH = 1:3:4: 6]. 

Trimethylorthohydroxybenzaldehyde, OH.C,HMe;.COH [1:3: 4: 6: 5], 
was obtained by acting on pseudocumenol, in alkaline solution, with 
chloroform. The solution must be kept dilute or the cumenol resini- 
fies. The aldehyde crystallises in pale yellow needles, which are 
insoluble in cold water, soluble in alcohol, ether, chloroform, and 
glacial acetic acid, and melt at 105—106°. It sublimes undecomposed, 
and yields a mirror with an ammoniacal solution of a silver salt. It 
has the general properties of an orthaldehyde; volatilises in a current 
of steam, gives a blue coloration with ferric chloride, and an intense 
yellow with ammonia. The yield of this compound is, however, 
small, owing to the formation in much larger quantity of a compound, 
C\H».Cl,0; the latter crystallises in prisms and plates, insoluble in 
water and alkalis, soluble in alcohol, ether, &c, It may be heated 
with alkalis or even concentrated sulphuric acid at 100—110° without 
decomposition, but resinifies at a higher temperature. The author is 
inclined to look upon it as a dichloromethyl ether of pseudocumyl, 
C,H.Me,.0.CHCl,. 

Metanitropseudocumyl nitrate, NO,.CsHMe;O.NO, [Me; : NO, : NO; 
= 1:3:4:2:6], is obtained by gradually adding pseudocumenol to 
six times its weight of well-cooled fuming nitric acid. It crys- 
tallises in rhombic prisms and tables, and melts with decomposition at 
84°. It is very unstable, being decomposed by water at 40°, and by 
alcohol and ether at even lower temperatures into nitrous acid and a 
resinous body which still contains nitrogen, and is probably nitropseudo- 
cumenol. When reduced with tin and hydrochloric acid, the nitrate 
yields metamidopseudocumenol, which is soluble both in acids and 
alkalis, and is identical with the hydroxycumidine described by 
Liebermann and v. Kostanecki (Abstr., 1884, 1146). 
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Dinitropseudocumenol, 
C.Me,(NO,),.OH [Me,;: (NO,).: OH = 1:3: 4:2:5:6], 


was obtained from the nitrate described above by a peculiar reaction 
with emmonia. Aqueous ammonia decomposes the nitrate in the 
same way as the fixed alkalis, water, &c., do, but alcoholic ammonia 
yields a red substance (probably an unstable ammonia compound), 
which, on neutralisation of the ammonia, yields the dinitro-compound. 
This substance forms groups of yellow crystals which melt at 110° 
without decomposition. It is insoluble in cold water, soluble in 
alcohol, ether, &c. It is decomposed by boiling with water or alcohol, 
and explodes when heated above its melting point. 

The pseudocumenol employed in this investigation was prepared 
from pseudocumidine sulphate by means of the diazo-reaction. From 
the resin, which is always formed in considerable quantity, the 
author succeeded in isolating dipseudocumenol or hexamethyldiphenol, 
HO.C,HMe;.C;HMe;.OH. ‘This compound melts at 172° and crys- 
tallises in white needles which are soluble in glacial acetic acid and 
in alkalis. . It is identical with the compound obtained by Hofmann 
by the decomposition of diazo-cumidine with alcohol (Abstr., 1884, 
1315). The same compound was obtained by the oxidation of pseudo- 
cumenol in acetic solution with potassium dichromate. The methyl 
ether was obtained by the action of caustic potash and methyl iodide 
on the dicumenol. It crystallises in white needles melting at 124°. 


z. % 


Mixed Ethers of Resorcinol. By G. Spitz (Monatsh. Chem., 5, 
488—490).—The following ethers have been prepared by heating 
monomethyl resorcinol with potassium alkyl sulphates and caustic 
potash in sealed tubes at 170°. They are all colourless liquids of 
wgreeable odour, and miscible with alcohol, ether, glacial acetic acid, 
benzene, &c., but insoluble in water; they are volatile in steam, and 
can be distilled without decomposition :— Methyl ethyl resorcinol, 
OMe.C,H,.0O Kt, boils at 216°; methyl propyl resorcinol, OMe.C,H,.OPr, 
hoils at 226°; methyl isobutyl resorcinol, OMe.C,Hy.OC,Hs, boils at 
234° ; methyl isoamyl resorcinol appears to boil at 236°. P. P. B. 


Colouring Matter from Paramidophenol. By Noetrtine and 
Weincartner (Bull. Soc. Chim., 42, 339).—The authors are inves- 
tigating the violet colouring matter which is formed when hydrogen 
sulphide and ferric chloride react with paramidophenol. 

W. R. Dz 


Ethylparatolytnitrosamine. By Gasticer (Bull. Soc. Chim., 
42, 338).—This compound has the constitution represented by the 
formula C;H,Me.NEtNO [Me: NEtNO = 1:4]. From it, the author 
prepared pure ethylparatoluidine and studied the diazoamido-deri- 
vatives of this base. W. R. Dz 


Xylidines. By Noerrine and Foret (Bull. Soc. Chim., 42, 332— 
334, and 338—339).—Pure ortho-xylene when dissolved in sulphuric 
acid and nitrated with the theoretical quantity of nitric acid, furnishes 
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two isomeric nitro-derivatives. One is crystalline, the other liquid. 
The former has previously been obtained by the action of fuming 
nitric acid on ortho-xylene, and on reduction yields crystalline ortho- 
xylidine; it melts at 29°, and boils at 256°. The liquid nitro-xylene 
boils at 250°, and when reduced by iron and acetic acid it yields a 
new liquid ortho-xylidine, mixed with a small quantity of solid 
ortho-xylidine. The new compound, which is the sixth isomeride 
predicted by theory, is obtained pure by treating the mixture with 
acetic anhydride, and purifying the aceto-xylidine melting at 134° by 
fractional crystallisation. This, when saponified, yields the new 
ortho-xylidine, C;H;Me,.NH, [Me : Me : NH, = 1: 2: 3], in the form 
of a liquid boiling at 223°, and having at 15° a sp. gr. of 0°991. It 
yields ortho-xylenol when the diazo-derivative is boiled with water, 
and when oxidised with the chromic mixture is converted into ortho- 
wyloquinone, crystallising in fine yellow needles and melting at 55°. 
A mixture of this xylidine with paratoluidine does not yield ros- 
aniline when oxidised with arsenic acid. The corresponding quinol 
melts with decomposition at 221°. The authors have prepared 
symmetrical metaxylidine, C,H;Me..NH, [Me : Me: NH, =1:3: 5), 
by Wroblewski’s method, and by oxidising it have obtained metazylo- 
quinone. This forms yellow needles which melt at 73°; the corre- 
sponding quinol erystallises in white needles, and melts at 145°. 
Symmetrical metaxylenol melts at 68°, and resembles in properties its 
solid isomerides. There are now six known xylenols, five of which 
are solid and one [1 : 3: 4] liquid. 

Paraxyloquinone was prepared from paraxylidine ; it melts at 123°, 
and is identical with the quinone already described by Nietzki and 
Carstanjen. 

Starting with the five known xylidines, two ortho-, one para-, and 
two meta-, the two last melting at 134° and 135° respectively, the 
amido-azo-derivatives were prepared, and their constitution deter- 
mined. They may be summarised as follows :— 


[= - 12 3 
C;H,;MeMe.N : N.C;H.MeMe.NH, melts at 110°5°. 
4 sor5 


5 ..3 1 2 4 
C,H;MeMe.N . N.C,;H.MeMe.N A, 
1 3 4 5 az 4 
C,H,MeMe.N : N.C,H,.MeMe.NH, 
zz 5 2 1 38 5 
C,H,;MeMe.N : N.C,H.MeMe.N H, 
1 4 2 5 1 4 2 
C,H;MeMe.N : N.C;H.MeMe.NH, 
1 3 4 5 1 4 2 
C;,H;MeMe.N : N.C,H.MeMe.NH, * 110—111° 


The last of these compounds was obtained from a mixture of 
unsymmetrical xylidine with paraxylidine. It has been previously 
obtained by Nietzki from commercial xylidine. 

The authors find that when metaxylene is nitrated with sulphuric 
and nitric acids, in addition to ordinary nitro-xylene, the 1: 3:2 
isomeride is also produced. The two compounds may be separated by 
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fractional distillation, the new nitro-xylene passing over at 222—227° ; 
its boiling point when pure is 225° (compare Grevingk, this vol., p. 144). 
By reducing the fractions obtained between these temperatures, a 
xylidine is formed which is identical with that obtained by Schmitz 
from amidomesitylenic acid. After purification by conversion into the 
acetyl derivative (m. p. 175°), it boiled at 214°5°. The constitution of 
the compound is represented by the formula 
C.H;Me,.NH, [Me: Me: NH, = 1:3: 2]. 
W. R. Dz 
New Cumidine. By Néttine and Koun (Bull. Soc. Chim., 42, 
340).—A new cumidine was prepared by heating the hydrochloride of 
symmetrical metaxylidine with methyl alcohol. This isocumidine, 
which is in all probability derived from the 1 : 2 : 3 trimethylbenzene, 
melts at 69°, and distils about 245°. W. R. D. 


Secondary Amines. II. By W. Gesuarpr (Ber., 17, 3033—3045). 
A continuation of the author’s work on this subject (Abstr., 1884, 
1320). Methyldiphenylthiocarbamide is converted into methylaniline 
and monophenylthiocarbamide, melting at 153°, by the action of 
alcoholic ammonia at 100°, and into diorthotolylthiocarbamide and 
aniline by the action of orthotoluidine. The latter doubtless takes 
place in two stages: phenyl]tolvlthiocarbamide is formed in the first in- 
stance, and is then converted into ditolylthiocarbamide by the toluidine, 


NHPh.CS.NMePh + C;H;.NH, = NHPh.CS.NH.C,H, + NHMePh 
NHPh.CS.NH.C,H, + C,;H;.NH, = CS(NH.C,H;)2 + PhNH;. 


Ethyldiphenylthiocarbamide, when boiled with aniline, is decomposed 
into ethylaniline and thiocarbanilide. Phenylmethylorthotolylthiv- 
carbamide, melting at 121°, splits up on boiling with aniline into 
diphenylthiocarbamide, orthotoluidine, and methylaniline, but tlie 
corresponding para-compound under similar treatment yields pheny]- 
paratolylthiocarbamide and methylaniline. 

Allylphenylethylthiocarbamide, C,;H;.HN.CS.NEtPh, is formed by 
mixing together ethylaniline and allylthiocarbamide. It is a crystal- 
line substance melting at 26° and dissolving freely in the usual solvents. 

Symmetrical dimethylphenylthiocarbamide, MeHN.CS.NMePh, crys- 
tallises in transparent prisms melting at 114°, and is soluble in alcohol. 

Methylphenylethylthiocarbamide, MeHN.CS.NEtPh, and the preced- 
ing compound are decomposed by boiling with aniline, yielding 
diphenylthiocarbamide. 

Methylphenylthiocarbamide, prepared from methylcarbimide and 
aniline, crystallises in six-sided plates which melt at 113° and dissolve 
freely in alcohol. 

Diethylallylthiocarbamide, C;H;HN.CS.NEt,, is deposited from its 
solution in alcoholor benzene, in long needle-shaped prisms melting at 55". 
_ Diethylorthotolylthiocarbamide, C;H;,HN.CS.NEt,, melting at 102°, 
is decomposed, by boiling with aniline, into diethylamine and ortho- 
toluidine. 

Diethylamine combines with phenyl isocyanate, forming diethy/- 
phenylearbamide, PhRHN.CO.NEt,, a crystalline compound melting at 
85°, soluble in aleohol and benzene. 


2d2 
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Di-B-naphthylphenylcarbamide, PhHN.CO.N(C.H;)2, prepared by 
the action of carbanil on di-8-naphthylamine, forms soft, white needle- 
shaped crystals melting at 179°, soluble in hot alcohol. 

Piperidine combines with phenylthiocarbamide, forming piperidy!- 
phenylthiocarbamide, PhaHN.CS.N : CsHio, which er ystallises in thick 
needles melting at 98°. 

Piperidylorthotolylthiocarbamide, and the corresponding para-com- 
pound, are deposited from their alcoholic solutions in prisms which 
melt respectively at 98° and 132°. Piperidylmethy/thiocarbamide, 
MeHN.CS.N : C;H,, crystallises in rhombic prisms soluble in alcohol, 
and melts at 125°. Piperidulphenylearbamide, PhHN.CO.N : C;H,, 
formed by the action of carbanil on piperidine, crystallises in prisms, 
melts at 168°, and dissolves in alcohol and benzene. Piperidylthio- 
carbamide, H,N.CS.N : CsHw, is prepared by evaporating a solution 
of piperidine sulphate and potassium thiocyanate to dryness, and 
extracting the residue with alcohol. It crystallises in four- or six-sided 
plates, and melts at 92°. The crystals are soluble in alcohol, water, 
warm acetone, and warm chloroform. 

Conylphenylthiocarbamide, PhHN : CS.N : C,H, forms silky needles 
or prisms, soluble in alcohol, and melts at 88°. Conylphenylearbamide, 
PhHN.CO.N : C,H, dissolves freely in all the ordinary solvents, and 
is with difficulty obtained in a pure state. 

Methylphenylurethane, NMePh.COOEt, is prepared by slowly adding 
ethyl chlorocarbonate to methylaniline largely diluted with ether. 
Methylaniline hydrochloride is deposited, and the urethane remains in 
solution: 2NHMePh + COCI].OEt = NMePh.COOEt + NHMePh,HCI. 
The urethane is an oily liquid boiling at 244°. Ww. C. W. 


Ethenyldiphenyldiamine. By Néitine and Weixcartner (Bull. 
Soc. Chim., 42, 334).—Acetanilide hydrochloride when heated at 250° 
in a sealed tube for one hour, yields ethenyldiphenylamidine hydro- 
chloridz, NHPh.CMe : NPh,HCl, but if heated at 300—330° for 12— 
15 hours, bases of the quinoline series are obtained, together with 
aniline and tarry compounds. Two of the quinoline bases were 
isolated, one of the formula C,,H;,N, boiling at 265—268°, the other 
of the formula C,.H),N, boiling at 283—285°. Tarry compounds are 


formed when these compounds are heated with phthalic anhydride. 
W. R. D.z 


Derivatives of Cumidine and Amidoazobenzene. By Nérrine 
and Baumann (Bull. Soc. Chim., 42, 335).—Amidoazocumene melting 
at iss yields, - reduction, a ‘orthodiamine of the constitution 


C,H.MeMeMe. N: N. O,HMeMeMe. NH. Pseudocumenol, C,H,Me;.0H, 
fiom pseudocumidine, readily combines with diazo-derivatives. Pseudo- 
cumidine hydrochloride, when heated with methyl alcohol at 300° in a 
sealed tube, yields tetramethylamidobenzene, CsHMe,.N H2, which boils 
near 250°, and forms an acetyl-derivative melting at 210°. The same 
base is obtained when mesidine hydrochloride is treated in a similar 
manner. The new amine therefore has the constitution 


C,HMe,.NH, [Me : NH, = 1:3:4:5: 2]. 
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By nitrating a solution of amidoazobenzene in sulphuric acid, an 
isomeride of the nitroamidoazobenzene, prepared by Nolting and 
Binder, is obtained. Its constitution has not yet been established. By 
methylating paradimethylamidoazobenzene, N H,.C,H,N : N.C,H,.NMe., 
the tetramethylazyline of Lippmann and Fleissner is obtained. 

W. R. Dz 

Azo-derivatives. By Noérrine and Bavmann (Bull. Soc. Chim., 
42, 340).—By heating dimethylamidoazobenzene with sulphuric acid 
at 100° dimethylamidoazobenzenesulphonic acid is obtained; on reduc- 
tion, it yields sulphanilic acid, together with dimethylparaphenylene- 
diamine. The sulphonic acid, therefore, has the constitution 

SO,H.C,H,N : N.C,H,.N Me, [SO,H : N, $ NMe, =4:] : 4], 
and is identical with the acid which is produced by the reaction of 
paradiazophenylsulphonic acid with dimethylaniline. The sulphonic 
acid of paratolylazodimethylaniline has an analogous structure, for on 
reduction it yields dimethylphenylenediamine and amidocresylsul- 
phonic acid. W. R. D. 


Diazoamido-derivatives. By Né.tine and Brnper (Bull. Soc. Chim., 
42, 336—337, and 341—342).— By the reaction of paradiazotoluene 
chloride with aniline, and of diazobenzene chloride with paratoluidine, 
a diazo-amido-compound is obtained, which, when dissolved in benzene 
and treated with bromine, forms diazotoluene bromide and tribrom- 
aniline. Hence the derivative has the constitution C;H,Me.N..NHPh. 
When boiled with dilute acids, it yields toluidine and phenol, together 
with cresol and aniline, and, when reduced by stannous chloride, 
phenylhydrazine and paratoluidine are formed. The diazo-amido- 
derivative formed when parabromo-diazobenzene chloride reacts with 
aniline, or parabromaniline with diazobenzene chloride, yields brom- 
aniline and phenol when boiled with dilute acids. Both the foregoing 
compounds have been described by Griess. With aniline, paranitro- 
diazobenzene chloride forms a derivative which, under the influence 
of dilute acids, yields nitraniline and phenol; when it is heated with 
aniline, amidoazobenzene, nitraniline and a small quantity of para- 
nitramidoazobenzene are produced. The latter compound melts at 
2U3—205°, and on reduction yields symmetrical diamidoazobenzene, 
NH,.C,H,.N2.CsHy.NH,, the parent base of the azylines. 

Methylaniline and diazobenzene chloride furnish a derivative, 
which, on reduction, forms phenylhydrazine and methylaniline. 

Diazobenzene chloride does not react with paranitraniline. Nitro- 
diazobenzene chloride does not react with methylaniline to form a 
diazamido-derivative, but yields an isomeric amidoazo-compound of 
the formula NO,.C,H,.N,.C;sH;NHMe. When nitrodiazobenzene 
chloride is acted on by toluidine, a diamidoazo-compound is obtained, 
which reacts with orthotoluidine, forming amidoazotoluene, together 
with a nitro-derivative, melting at 198°, of the formula 


4 1 5 1 2 
NO,.C,H,N ; NC,;H;Me.N H, 


This yields methylazyline when carefully reduced. 
The diamidoazo-derivative obtained by acting on nitrodiazobenzene 
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chloride with paranitrotoluidine reacts with aniline, forming chiefly 
nitroamidoazobenzene. 

The product of the action of ethylaniline on diazobenzene chloride is 
a substance of formula PhN : N.NPhEt, whilst with diazotoluene 


41 
chloride it yields CC]H,MeN:N.NPhEt. These compounds are decom- 
posed whon boiled with dilute acids; the first yields phenol and 
ethylaniline, the second paracresol and ethylaniline. An isomeride of 
the toluene derivative has been prepared by Gastiger, by acting on 
diazobenzene chloride with methyl paratoluidine. It has the formula 
PbhN : N.N.EtC,H;, and forms crystals which melt at 38—39°. It 
yields phenyl- and ethyl-paratoluidine when heated with dilute acid, 
whilst on reduction it forms paratoluidine and phenylhydrazine. The 
methyl derivative of this compound forms crystals which melt ata 
low temperature. Two nitro-derivatives have been obtained, melting 
respectively at 55° and 104—105°. When boiled with dilute acids, 
all these derivatives yield ethylparatoluidine, together with paracresol 
in the case of the methyl derivative, metanitrophenol in that of the 
first nitro-derivative, and paranitrophenol in that of the second. 

W. R. D. 
Tetramethylazyline. By Noéitine and Konn (Bull. Soc. Chim., 
42, 334).—By acting with dimethylaniline on the diazo-derivative of 
dimethylparaphenylenediamine, symmetrical tetramethyldiamidoazo- 
benzene is obtained, 


NMe,C,H,.N,.Cl + PhNMe, = NMe,.C;Hy.N..C,Hy.NMe, + HCl. 


This compound is identical with the tetramethylazyline described by 
Lippmann and Fleissner. . R. D. 


New Synthesis of Pararosaniline. By J. Zimmermann and A. 
Miter (Ber., 17, 2936—2938).—If a mixture of 20 grams paranitro- 
benzylidene bromide and 25 grams aniline is gradually heated, the 
anilide is formed. If the heating be continued to 145°, an energetic 
reaction takes place, the temperature of the mixture rises quickly to 
200°, and the whole has the appearance of a magenta-melt. From 
this melt, the authors have succeeded in isolating pararosaniline. The 
residue insoluble in water dissolves readily in alcohol, and is a colour- 
ing matter of slightly bluer shade than pararosaniline. The authors 
believe it to be a phenylated pararosaniline formed by the further 
action of the excess of aniline. The authors endeavoured to prepare 
paranitrobenzylidene chloride in order to investigate the action of 
aniline on this compound, but up to the present without success. 


L. T. T. 


A New Resorcinol Blue. By R. Benepicr and P. Jvutivs 
(Monatsh. Chem., 5, 534—535).—By heating together 55 grams of 
resorcinol with 18 grams of sodium nitrite at 13v°, a blue colouring 
matter is obtained which dissolves in water, forming a dirty bluish- 
violet solution, and is soluble in alcohol and in sulphuric acid forming 
blue solutions. This colouring matter is reduced by zinc-dust in 
presence of an alkali, forming colourless solutions which are oxidised 
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easily by exposure to the air, with reproduction of the blue com- 
pound. ee 


Action of Acetamide on Phenylcyanamide. By F. Brercer 
(Monatsh. Chem., 5, 451—471).—With the expectation of obtaining 
au phenylacetoxylguanidine, the author heated together a mixture of 
2 parts by weight of phenyleyanamide and | of acetamide. The 
reaction which takes place is of a complex character, ammoniacal 
vapours, and also those having an odour of nitrile compounds being 
produced, whilst a sublimate of ammonium carbonate is formed, and 
a residue is left from which water dissolves out acetanilide. The 
residue, after extraction with water, yields to boiling alcohol, a mix- 
ture of two bases which can be separated by the different solubilities 
of their hydrochlorides in alcohol. The less soluble hydrochloride 
crystallises from alcohol in silky needles of the composition 
CxHysNi1,2HCl + 3$EtOH; by decomposition with caustic potash it 
yields the base C.)H;;N,,; this crystallises in needles melting at 222°. 
The solution of the hase in glacial acetic acid yields with bromine a 
compound, CxoHNi Bro, crystallising from glacial acetic acid in small 
grains composed of microscopic needles. Nitric acid converts the 
base into a yellow compound which is turned to a dark red colour by 
alkalis. The base heated in sealed tubes with hydrochloric acid at 
150° yields aniline, at 200—250°, aniline and ammonia. 

The soluble hydrochloride yields a base, C\;sH,.N., melting at 212— 
213°; it is easily soluble in alcohol, ether, and glacial acetic acid, and 
sparingly soluble in hot benzene. Its hydrochloride, C,;;HiN.,HCl, 
crystallises from alcohol in shining needles melting at 252°. Besides 
these substances, the product of the reaction of phenyleyanamide and 
acetamide contains a substance insoluble in the ordinary solvents, the 
cumposition of which has not been ascertained. P. P. B. 


Action of Ammonia and Amines on Thiocarbamides. By 
W. Gesuaror (Ber., 17, 3043—3046).—Alcoholic ammonia at 100° 
converts thiocarbanilide into monophenylthiocarbamide and aniline, 
and it decomposes di-8-naphthylthiocarbamide into B-naphthylamine 
and mononaphthylthiocarbamide melting at 180°. 

Amines replace the two tolyl-groups in di-orthotolylthiocarbamide ; 
thus with aniline the following reaction takes place: CS(NHC,H;), + 
2PhNH, = CS(NHPh), + 2C,H;,.NH). 

Di-paratolylthiocarbamide does not appear to undergo an analogous 
decomposition. Aniline converts metamononitropheny]thiocarbamide 
into metanitraniline and thiocarbanilide. It also decomposes toluyl- 
enedithiocarbamide, C;H,:(NH.CS.NH:)2, and toluylenediphenyldi- 
thiocarbamide, C;H,: (NH.CS.NHPh),, forming toluylenediamine and 
thiocarbanilide. W. Cc. W. 


A Reaction of Aldehydes. By A. Catm (Ber., 17, 2938—2941).— 
Amidodimethylaniline, NH,.Cs;H,.NMe., reacts very readily with 
aldehydes both of the aliphatic and aromatic series. When the base is 
mixed with the aldehyde, either alone or in alcoholic solution, a spon- 
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taneous rise of temperature takes place and the condensation-product 
formed crystallises out. 

Parabenzylideneamidodimethylaniline or benzylideneparadimethy|- 
phenylenediamine, CHPh : N.C,H,.NMe,, thus obtained from benz- 
aldehyde and paramidodimethylaniline, forms pale-yellow glistening 
scales or needles which melt at 93°. It is soluble in ether and benzene 
and in boiling alcohol. It is a bivalent base and yields a dihydrochlu- 
ride, C,sHN2,2 HCL. 

The author has obtained similar compounds with salicylaldehyde, 
cuminaldehyde, anisaldehyde, &c., which will be described shortly, 
and he is also investigating the action of other unsymmetrical di- 
substituted diamines. - Te Be 


Condensation-products of the Derivatives of Salicylaldehyde. 
By A. Rossine (Ber., 17, 2958—3010). — Orthaldehydophenozyacetic 
acid, COH.C,H,.0.CH,.COOH, is prepared by gently fusing equivalent 
quantities of monochloracetic acid and salicylaldehyde. ‘The product 
is mixed with a sufficient quantity of sodium hydroxide solution 
(sp. gr. 1‘°2—1°3) to render it strongly alkaline, and heated on a water- 
bath with continual stirring until the mass thickens. It is then 
dissolved in hot water and the solution is acidified with hydrochloric 
acid, when the acid is deposited in crystalline plates or occasionally as 
an oil. The crystals melt at 132° and dissolve freely in alcohol, ether, 
and in hot water. The concentrated aqueous solution yields precipi- 
tates with magnesium sulphate, copper sulphate, silver nitrate, and 
lead acetate. It exhibits all the characteristic reactions of an alde- 
hyde. The ethylic salt of the acid crystallises in needles melting at 
114°, and is soluble in alcohol and ether. On the addition of bromine 
to a hot aqueous solution of aldehydophenoxyacetic acid, the mono- 
bromo-derivative, C,H,;BrQ,, is deposited in silky needles melting at 
163° ; it is soluble in alcohol, ether, and chloroform. 

Aniline unites directly with aldehydophenoxyacetic acid to form the 
compound NHPh.CH(OH).C,Hy.O.CH;,.COOH. This substance is not 
attacked by ammonia, but it combines with acids to form salts. ‘The 
hydrochloride, C\;HisNO,,HCI, crystallises in yellow needles, melts at 
190—191°, and is soluble in hot water and alcohol. The sulphate, 
CisHi5N O,,H.SO,, melts at 186°. 

The acid also combines with phenylhydrazine, yielding the compound 
N,HPh : CH.C,H,.0.CH:,COOH. It is a red crystalline substance 
which begins to soften at 60° and melts completely at 105°. It dis- 
solves freely in alcohol, ether, and in alkalis. When oxidised with 
potassium permanganate, aldehydophenoxyacetic acid yields salicyl- 
oxyacetic acid, CUOH.C,H,.0.CH,..COOH, a crystalline compound 
melting at 187°. The acid is soluble in alcohol, ether, and in hot 
water. Neutral solutions form precipitates with lead, copper, and 
silver salts. The latter, C,H,Ag.Os, is soluble in much water. The 
calcium, barium, strontium, potassium, and sodium salts of the acid 
are crystalline. They dissolve freely in water. Diethylic salicyloxy- 
acetate, C,H,O;Et,, is an oily liquid which is decomposed by distilla- 
tion. By the action of alcoholic ammonia at 100°, it is converted into 
the diamide melting at 158°. 
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Orthocoumaroryacetic acid, COOH.CH : CH.C,H,.0.CH,.COOH, pre- 
ared by the action of acetic anhydride and anhydrous sodium acetate 
on aldehydophenoxyacetic acid, is deposited from a hot aqueous solu- 
tion in needle-shaped crystals melting at 190°. The acid is soluble in 
alcohol, ether, and in hot water. Its lead, silver, and magnesium 
salts are either insoluble or sparingly soluble in water. The dibromide 
of coumaroxyacetic acid is a crystalline body ; it melts at 220°, and is 
soluble in alcohol and ether. It is probably converted into propiol- 
phenoxyacetic acid, COOH.C : C.C,H,y.0.CH,.COOH, by the action of 
alcoholic potash. 
If an excess of sodium acetate is used in the preparation of coumaroxy- 


acetic acid, coumarone, CH < OSCE, is formed. Coumaroxyacetic 


acid is converted into its anhydride, OM oa rae when 
it is heated for a few minutes with a concentrated solution of phosphoric 
acid. The anhydride melts at 176°, and dissolves easily in alcohol 
and ether. It readily absorbs bromine-vapour, yielding the dibromide 
which crystallises in orange-coloured needles melting at 213°. A 
bluish-green amorphous substance of the composition Cy,H,NO; is pre- 
cipitated on the addition of water to a solution of the phenylhydr- 
azine-derivative of aldehydophenoxyacetic acid in warm sulphuric acid. 
The precipitate dissolves in alkalis, forming a cherry-coloured solution, 
and in alcvhol with a bluish-green coloration. The same compound 
is formed when equivalent quantities of orthoxybenzylidenepheny]- 
hydrazine and monochloracetic acid are heated at 100°. 
Diacetylorthoxybenzy lidencphenylhydrazine, OAc.C.Hy.CH : N,AcPh, 
is deposited from alcoholic solutions in large prisms melting at 133° ; 
it is soluble in benzene, ether, chloroform, hot alcohol, and in hot hydro- 
chloric acid. It is decomposed by distillation into acetic acid, phenol, 
acetanilide, and a reddish-yellow crystalline compound melting at 113°. 
The dibromide, C,;HisN2O;Br., is an unstable crystalline compound. It 
is decomposed by boiling with alcohol, with elimination of hydrobromic 
and acetic acids. The solution on cooling deposits crystals of mon- 
acetyluxydibromobenzylidenephenylhydrazine, OAc.CsH,Br,.CH:N,HPh ; 
this melts at 188° and dissolves in chloroform and benzene. It is 
decomposed by the action of hot hydrochloric acid, yielding pheny]- 
hydrazine hydrochloride. It is decomposed by alkalis, forming 
hydroaydibromobenzylideneph enylhydrazine, OH.C,H,Br,.CH : N,HPh, a 
crystalline substance melting at 148°, soluble in alcohol, chloroform, 
benzene, ether, and dilnte alkalis. Diacetylorthoaydibromobenzylidene- 
phenylhydrazine, AcO.C,H,Br,.CH : N,AcPh, prepared by heating the 
monacetic-derivative with acetic anhydride, crystallises in white 
needles which melt at 158°. The crystals dissolve freely in alcohol, 
ether, benzene, and chloroform. W. C. W. 


Terephthalophenone. By Néutine and Koun (Bull. Soc. Chim., 
42, 33Y).—This compound, C,H,(COPh), [1:4], is obtained by 
acting on benzene with terephthalyl chloride in presence of alumi- 
num chloride. It is a white crystalline solid, insoluble in water, but 
soluble in alcvhol and ether. The alcoholic solution is not attacked 


390 ABSTRACTS OF CHEMICAL PAPERS. 


by alkalis. From these properties, the compound appears to have the 

constitution of a diacetone, such as Ador’s isophthalophenone, and 

not that of a lactone like the phthalophenone of Friedel and Crafts. 
W. R. D. 


Quinones. By Norrine and Baumann (Bull. Soc. Chim., 24, 341). 
—Quinones are obtained by distilling solutions of the sulphates of 
various bases with chromic acid. Mesidine yields meta-xyloquinone ; 
crystallised cumidine yields para-xyloquinone; unsymmetrical meta- 
xylidine yields toluquinone in small quantity, and metatoluidine the 
same quinone in large quantity. W. R. D. 


Derivatives of Azocumic Acid. By P. Auexferr (Bull. Soc. 
Chim., 42, 321).—Azocumic acid is prepared by acting with sodium 
amalgam on nitrocumic acid. lt forms ruby-red crystals having a 
sp. gr. of about 9°24, and melts with decomposition at 280°. The 
crystals dissolve in alcohol, and to a less extent in ether and chloro- 
form, but are insoluble in benzene, light petroleum, and water. Con- 
centrated sulphuric acid dissolves them, and when the red liquid is 
heated and precipitated with water, a brown flocculent substance falls, 
leaving a blue liquid. Nitric acid also dissolves azocumic acid to a 
cherry-red liquid, which becomes green when it is diluted with water. 
If previously heated and ammonia then added, a yellowish-red liquid 
with a fine green fluorescence is obtained. The action of potassium 


permanganate on an alkaline solution gives rise to azoxyisopropyl- 
benzoic acid. By the action of powdered zinc or sodium amalgam on 
an alkaline solution of the acid, it is decolorised, with formation of 
hydrazocumic acid. The metallic and ethereal salts of azocumic acid 
were also prepared. W. R. D. 


Melilotic Acid and Anhydride. By H. Hocustrerrer (Annalen, 
226, 355—363).—An aqueous solution of melilotic acid is partly 
converted into the anhydride by boiling. The anhydride combines 
with water very slowly at the ordinary temperature. It does not dis- 
solve readily in a hot concentrated solution of potassium carbonate. 
Melilotic acid is completely converted into the anhydride by the action 
of hydrobromic acid at the ordinary temperature. It is probable that 
urthobromhydrocinnamic acid is first formed, which afterwards de- 
composes into hydrogen bromide and melilotic anhydride. 

Melilotic anhydride is converted into coumarin by the action of 
bromine-vapuur at 170°. At the ordinary temperature, bromine acts 
on a solution of the anhydride in carbon bisulphide, forming mono- 
bromomelilotic anhydride, C,H,;BrO,. This compound is deposited 
from its solution in chloroform in colourless prisms, which melt at 
106°, and do not decompose at 180°. Boiling water slowly converts it 
into bromomelilotic acid, C,H,BrO;. This acid crystallises in rectan- 
gular plates soluble in alcohol and in warm chloroform. It melts at 


141—142° with decomposition into water and the anhydride. 
Ww. C. W. 
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Action of Hydrobromic Acid and Bromine on Coumarin, 
Coumarone, and Orthocoumaric Acid. By G. Ener (Annalen, 
226, 347—355; comp. Abstr., 1883, 471).—When hydrogen bromide 
is passed into a solution of coumarin in strong hydrobromic acid, 
crystals melting at 42° are deposited, which rapidly decompose into 
hydrogen bromide and coumarin. Coumarin dibromide is decomposed 
by boiling with water; it splits up into coumarin and free bromine. 
The latter acts on the coumarin and on the dibromide, yielding 
a-dibromocoumarin and 8-bromocoumarin, which have been previously 
described by Perkin (this Journal, 1870, 368; 1871, 37). 

To convert coumarin into coumaric acid, 10 grams of coumarin are 
added to a solution of 3°5 grams sodium in 6 c.c. absolute alcohol. 
The mixture is boiled for 14 hours in a flask provided with a reflux 
condenser. It is then diluted with water, the alcohol distilled off, and 
the acid precipitated from the residue by hydrochloric acid. Coumaric 
acid is converted into coumarin by the action of hydrobromic acid 
at 0°. Bromine slowly acts on coumaric acid dissolved in carbon 
bisulphide, forming §$-dibromocoumarin. Monobromocoumarone, 
C,H;BrO, is formed by the action of alcoholic potash on the dibro- 
mide. It crystallises from alcohol in colourless needles which are 
soluble in water, and melt at 36°. W. C. W. 


Thiosulphonic Acids and Sulphinic Acids of Toluene. 
By J. Pert (Chem. Centr., 1884, 468).—Diamidotolueneparathiosulpho- 
nie acid, C;Hs5(NH,)2.SO,SH, is obtained by acting with ammonium 
sulphide on dinitrotolueneparasulphonic chloride, and decomposing 
the resulting ammonium salt by hydrochloric or glacial acetic acid. 
It crystallises in silky: needles, and decomposes at 152°. By the 
uction of acids, it is converted into the sulphinic acid, C;H,( NH,)2.S0.H, 
with separation of sulphur. Diamidotolueneparasulphinic acid is 
converted by nitrous acid into a voluminous brick-red compound, 
which is apparently the corresponding diazo-derivative. When dinitro- 
toluenesulphonic chloride is acted on by zinc-dust, the product treated 
with barium hydroxide, and the barium salt obtained decomposed by 
means of sulphuric acid, dinitrotolueneparasulphinic acid, 


C;H,(NO;).SO;H, 


is obtained, and may be converted into diamidotolueneparathiosulpho- 
nic acid by the action of ammonium sulphide. 

When disulphanilic acid is submitted to the action of potassium 
permanganate, the azotetrasulphonate, C,H;(SO;K)..N2.C,;H;(SO;K),, 
is produced, and crystallises with 3 mols. H,O. The free acid has not 
been obtained, as the addition of an acid throws down a sparingl 
soluble hydrogen potassium salt. The chloride melts at 91°, and the 
amide at 229—230v°. A. K. M. 


Phenylhydrazine-derivatives of a- and s-Naphthaquinone. 
Identity of the a-Derivative with Benzeneazo-a-naphthol. 
By T. Zincke and H. Binpewatp (Ber., 17, 3026—3033).—a-Naphtha- 
quinonehydrazide is precipitated when an aqueous solution of phenyl- 
hydrazine hydrochloride is added to a solution of a-naphthaquinone in 
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glacial acetic acid. It is purified by solution in baryta-water, precipi- 
tation by hydrochloric acid, and recrystallisation from alcohol. 
a-Naphthaquinonehydrazide is identical with benzeneazo-a-naphthol. 
B-Naphthaquinonehydrazide melts at 138°, and closely resembles but 
is not identical with benzeneazo-8-naphthol. It neither combines 
with acids nor bases, but it unites with bromine, forming a crystalline 
dibromide, C\sHiBr.N,0, melting between 215° and 219°. The 
authors suggest the following formule for these substances :—Ben- 
zeneazo-8-naphthol, : 


C,oH,O.N.HPh [N.HPh: O = 1: 2]; 
8-naphthaquinonehydrazide [O : N,HPh = 1 : 2]. W. C. W. 


Dinaphthyldiquinone. By O. Korn (Ber., 17, 3019—3026).— 
The dinaphthyldiquinone of Stenhouse and Groves (Trans., 1878, 418) 
yields Lossen’s aa-dinaphthyl (Annalen, 144, 27) when it is heated 
with zine-dust, and Ador’s diphthalylic acid (this Journal, 1873, 67) 
on oxidation with potassium permanganate. Hence it follows that 
the constitution of the diquinone may be represented as 


<_< 
Em 


Dinaphthyldiquinone unites with aniline, forming a tetranilide, 
C»Hs(NHPh),O.(N Ph), crystallising in glistening metallic plates of 
a dark red colour. The crystals dissolve in glacial acetic acid, but are 
insoluble in the ordinary solvents; they melt at 248—250°. The 
hydrochloride, Cy,H3oN,O.(HC1)., is freely soluble in alcohol and spa- 
ringly soluble in water. In the preparation of the tetranilide, Zincke’s 
f-naphthaquinonedianilide (Abstr., 1882, 967) is obtained as a bye- 
product. 

In order to distinguish between (1) a-naphthaquinol, (2) 6-naph- 
thaquinol, and (3) 8-dinaphthyldiquinol, the author acts on them with 
nitric acid of sp. gr. 1°48, when they are converted into (1) 2-naph- 
thaquinone, (2) nitro-8-naphthaquinone, and (3) 8-dinaphthyldiqui- 
none, or they may be converted into their acetic derivatives: 
(1) diacetyl-2-naphthaquinol, forms transparent plates melting at 129°, 
(2) tetracetyl-8-dinaphthyldiquinol, silky needles which melt with 
decomposition at 160°, (3) diacetyl-8-naphthaquinol, transparent 
plates melting at 105°. 

Liebermann’s a-dinaphthyldiquinol yields 8f8-dinaphthy] on distilla- 
tion with zinc-dust. WwW. C. W. 


Methylphenanthroline. By Z. H. Sxravp and O. W. Fiscuer 
(Monatsh. Chem., 5, 523—530).—By heating nitrobenzene and 
toluylenediamine [CH,: NH,: NH, = 1:2: 4] together with sulphuric 
acid and glycerol, a base is obtained which the authors style methy/- 
phenanthroline. This compound is obtained from the product of the 
reaction by treating it first with caustic soda and subsequently dis- 
solving the resinous mass so obtained in hydrochloric acid. From 
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this solution, alcohol precipitates the hydrochloride. The hydro- 
chloride is next converted into the chromate, from which the pure 
base is obtained. It melts at 95—96°, boils at a temperature above 
360°, and resembles phenanthroline in its general characters (Abstr., 
1883, 86). It unites with water to form a crystalline compound 
having the formula C,;H;N, + 5H,0. The hydrochloride, C;;HioN2,HCl 
+ 4H,0O, is easily soluble in water, and crystallises from dilute 
alcohol in long transparent needles. The chromate, (C,;HioN,),,H2Cr.0,, 
forms yellow needle-shaped crystals, which are sparingly soluble in 
water. The platinochloride, C\;H\N2,H,PtCl, + 2H,0, is obtained as 
a light yellow crystalline precipitate. The compound of the base 
with picric acid is obtained as a crystalline precipitate sparingly 
soluble in boiling alcohol, and melting at 253°. 

Phenanthrolinecarborylic acid, C,\;HsN,02, is obtained by oxidising 
methylphenanthroline with chromic acid. It melts at 277°, is almost 
insoluble in hot water, and sparingly soluble in alcohol and acetic 
acid, but is dissolved alike by alkalis and by mineral acids. 

The calcium salt crystallises in opaque needles having the formula 
2/ (C\3H;N,0,).Ca - 5H,0 | + C,,HgN2O., and on distillation yields 
phenanthroline. The formation of phenanthroline from this acid, and 
the production of methylphenanthroline from toluylenediamine, show 
that the constitution of these compounds may be expressed by the 
following formule :— 

Te 
— 
a 


N 

< , ae 
Methylphenanthroline. Phenanthrolinecarboxylic acid. 
) 


P. B. 


New Method of Preparing Phenanthroline. By Z. H. 
Sxraue (Monatsh. Chem., 5, 531—533).—As £-amidoquinoline 
yields phenanthroline when heated with nitrobenzene, glycerol, and 
sulphuric acid, its amido-group probably occupies the position 4. 

P. P. B. 


Constitution of Terebic and Teraconic Acids. By B. Frosr 
(Annalen, 226, 363—376).—Ethyl teraconate, CsHs(COOEt)., pre- 
pared by saturating an alcoholic solution of teraconic acid with 
hydrogen chloride, is a colourless liquid boiling at 254°. Teraconic 
acid is not acted on by nascent hydrogen, but it is converted into 
terebic acid by the action of hydrobromic acid, or of hot hydrochloric 
or sulphuric acid. Monobromoterebic acid is produced when 
bromine is added to the aqueous or ethereal solution of teraconic acid. 
Monobromoterebic acid forms colourless crystals which melt at 151° 
with decomposition. It is soluble in ether, but is decomposed by hot 
water, yielding terebilic acid. A chloroterebic acid is formed when 
chlorine acts on teraconic acid in presence of water, but this substitu- 
tion-product is not identical with the chloroterebic acid described by 
Williams (this Journal, 1874, 70) and by Roser (Abstr., 1884, 459). 
It forms rhombic prisms a: b: ¢ = 0°9827:1:0°7137. The acid 
melts at 168° with decomposition, and is easily decomposed by water, 
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yielding terebilic acid, C,H,O,. Nascent hydrogen from sodium 
amalgam converts terebilic into terebic acid. Terebilic acid slowly 
decomposes at 250—255, forming a crystalline lactone which melts at 
8° and boils at 207°. It is probably identical with the terelactone 
which Geisler (Abstr., 1882, 41) obtained from dibromocaproic acid. 
When terebic acid is heated in sealed tubes at 160° with a large 
excess of baryta-water, it splits up into succinic acid and acetone. 
This reaction can only be explained on the assumption that terebic 
acid has the constitution COOH.CH<yy°9>C0. Terebilic acid 


H 
Me2.0 >CO. 


will then be represented by COOH.C<f, 


W. C. W. 
Wood.oil from Cochin China. J. Liton-Soupetran (J. Pharm. 
[5], 10, 251—254).—The oil is yielded by several trees of the family 
Dipterocarpus. The method of extraction isdescribed. On standing, 
two layers form, a clear upper one somewhat fluorescent, and a lower 
one thicker and darker. The density of these oleo-resins is about 
0°96—0°966. The light oil mixed with water and distilled yields about 
30 per cent. of an oily distillate ; distillation commences at 242° and 
may be continued up to 295° in the case of both oils. Fuming nitric 
acid acts very violently on the oil; nitric acid gives a violet 
coloration, sulphuric acid a red, and hydrochloric acid a reddish- 
violet with it. Iodine also has an energetic action. It is used as a 

varnish and lacquer and also as a substitute for copaiva. H. B. 


Eucalyptole. By E. Jauns (Ber., 17, 2941—2944).—The author 
has investigated the oil obtained by distilling the fresh leaves of 
Eucalyptus globulus. On rectification, the principal portion of 
this oil distilled between 170—180°, the remainder consisting of 
high-boiling terpenes and traces of a phenolic compound. The 
portion boiling at 170—180° still contained terpenes together with an 
oxygenated compound. This latter was isolated by the help of its 
hydrochloric acid compound, as recommended for cyneole by Wallach 
and Brass (this vol.,p. 171). Thus puritied ewcalyptole has the formula 
CyH.O. It boils at 176—177°(column in vapour), has a sp. gr. of 
0°923 at 0°, and is optically inactive. The authors find that this 
substance is identical with cyneole and the chief constituent of oil of 
cajeput (see Wallach, ‘‘ Ethereal Oils,” this vol., p.171). They believe 
that the eucalyptole obtained by Cliez (Compt. rend., 1870, 70, 687) to 
which he ascribed the formula C,,H»O, still contained terpenes, 
whilst that described by Faust and Homeyer (Ber., 7, 63) as being 
free from oxygen was probably obtained from another species of 
Eucalyptus. i 


Stearopten from Essence of Patchouli. By H.C. C. Maiscu 
(J. Pharm. [5], 10, 223—224, from Amer. J. of Pharm., 1884).—This 
camphor is purified by solution in alcohol and then in ether, from 
which last it crystallises in hexagonal prisms. It melts at 55—56’, 
and has a vapour-density of 8:00 at 324°. Heated with zinc chloride, 
it loses one molecule of water and leaves a hydrocarbon, C,;H» or 
CisH a. H. B. 
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Camphoronic Acid. By J. Brept (Annalen, 226, 249—261).— 
The properties of camphoronic acid have been investigated by Kachler 
(Ann., 159, 281) Kissling, Neugebauer, and Hjelt (Abstr., 1880, 
669), who regard the substance as a lactonic acid. The author 
obtained the acid from the mother-liquors from the preparation of 
camphoric acid, by precipitation as a barium salt. This salt is 
decomposed by hydrochloric acid, the mixture evaporated to 
dryness and the residue extracted with ether to dissolve out the 
camphoric acid. After removing the ether, the aqueous solution of 
the acid is nearly neutralised with milk of lime, and heated at 100°, 
when the pure calcium salt, Ca,;(C,H,,O,)2 + 12H,0O, is deposited. 
The author’s results differ in several respects from those of his 
predecessors. The barium salt, Ba;(C,H1O.), is anhydrous and the 
silver salt, C,H,,O,Ag;, crystallises with 1 mol. H,O. Triethyl cam- 
phoronate, CyH,,O.Ets, formed by the action of ethyl iodide on the 
anhydrous silver salt, boils at 301°. The diethyl salt, which has been 
described by Kachler, is decomposed by distillation into alcohol and 
the monoethylic salt of anhydrocamphoronic acid. 

The author regards camphoronic acid as isopropyltricarbailylic acid, 
and gives his preference to the first of the following formule : 


COOH.CH,.CPr*(COOH).CH,.COOH, or 
COOH.CH;.CH(COOH).CHPr*.COOH ; 


CH,.CPr*.CH, 
he regards camphor as having the constitution | | | 
CH;.CMe.C 
W. C. W. 


Existence of Glycyrrhizin in several Vegetable Families. 
By E. Guicnet (Compt. rend., 100, 151—153).—Glycyrrhizin exists 
not only in several species of Legnminose, but also in some plants of 
perfectly distinct families ; for example, it occurs in large quantity in 
the rhizomes of Polypodium vulgare, which grows abundantly in the 
neighbourhoods of Paris and Brest, and in the Vosges, also in the 
rhizomes of P. semipennatifidum, var. indursum, which grows on the 
temperate regions of the Andes. Both these plants are used as sub- 
stitutes for liquorice. 

The best method of extracting glycyrrhizin is to treat the dried and 
powdered plant with acetic acid of 8°, mix the solution with alcohol, 
filter, evaporate the filtrate to a syrup, and add water, which dissolves 
out ammonium acetate and other impurities but leaves the glycyr- 
rhizin undissolved. 

The paper concludes with a summary of the chemical history of 


glycyrrhizin. C. H. B. 


Glucoside from Strychnos Nux-Vomica. By W. R. Dunstan 
and F. W. Snort (Pharm. J. Trans. [3], 14, 1025—1026).—By per- 
colating the dried pulp of the fruit of Strychnos nuzx-vomica with a 
mixture of chloroform and alcohol, by the method already described 
(Abstr., 1883, 689), 4 and 5 per cent. of a crystalline substauce is ob- 
tained. It forms colourless prismatic crystals, softening at 200°, melting 
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at 215°, readily soluble in water and alcohol, less so in ether, chloro- 
form, and benzene. Its aqueous solution is not precipitated by alkaloid 
reagents, nor by lead acetate or silver nitrate, neither is it affected by 
ferric chloride. It gives no colour reaction with nitric acid or 
oxidising agents; it, however, decolorises bromine solution, and is 
oxidised by chromic mixture. Warmed with sulphuric acid, it gives a 
fine red colour, changing to deep purple. It is a glucoside, termed 
loganin; and when treated in the usual way yields glucose and a 
substance, loganetin, with similar properties to those described above. 
The Strychnos nux-vomica seeds also contain a small quantity of this 


glucoside. D. A 


Crystalline Substance from Jambosa Root. By A. W. 
Gerrarp (Pharm. J. Trans. [3], 14, 717—718).—The root of Myrtus 
Jambosa, L., yields a neutral crystalline substance, an acid, a resin, 
and a minute quantity of an alkaloid. The crystalline substance, 
jambosin, CjHsNO;, melts at 77°, resolidifies at 60°, is white and 
tasteless, soluble in cold ether, alcohol, chloroform, in hot light 
petroleum and in boiling water; insoluble in cold water. With 
strong sulphuric acid, it gives a bright green colour soon changing to 
reddish-brown ; with nitric acid a violent action ensues, nitrous fumes 
are evolved, and an orange-coloured liquid is produced, in which water 
forms a precipitate. It is neither a glucoside nor an acid. 

D. A. L. 


Chebulinic Acid. By Fripouin (Chem. Centr., 1884, 641).—The 
author has isolated from the fruit of Terminalia chebula an acid which 
he proposes to call chebulinic acid. Its percentage composition ap- 
proaches that of gallic acid, and in some of its properties it 
resembles that acid, whilst in others it is essentially different. It 


crystallises in rhombic prisms, has a sweetish taste, is soluble in 
alcohol and hot water, but only sparingly in cold water. It reduces 
Fehling’s solution, and gives a blue-black precipitate with ferric 
chloride. Ina very dilute solution of the latter, it gives a green tint 
(gallic acid gives a light brown). Potassium cyanide produces no 
effect, whilst with gallic acid it strikes a deep rose tint. R. R. 


Pipitzahoic Acid. By T. Greenisu (Pharm. J. Trans. [3], 14, 
698—700).—Microscopical examination proves that pipitzahoic acid 
exists as a true secretion in the roots of Perezia fruticosa. The root 
also contains inulin. D. A. L. 


Colouring Matters of Ebony Wood. By A. Betonovusex 
(Chem. Centr., 1884, 566).—The author considers that the colouring 
matters of ebony wood are due to a reducing action excited in 
originally colourless substances, and carried so far as the separation 
of carbon, as one colouring matter is insoluble in alkalis, and com- 
pletely combustible, yielding only carbonic anhydride. Another 
colouring matter, however, is readily soluble in alkalis, and this the 
author believes to be humic acid. R. R. 
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Decomposition-products of Pyridine Derivatives. By A. 
Hanrzscu (Ber., 17, 2903—2921).—This is a continuation of the 
author’s previous work (Abstr., 1884, 1045) on this subject. When 
methylpseudolutidostyril hydrochloride is strongly heated in a current 
of hydrogen chloride, the methyl-group attached to the nitrogen-atom 
is replaced by hydrogen, and pseudolutidostyril, C;H,ON, is tormed. 
This compound crystallises in needles, melts at 180°, and boils at 
303—305°. It is soluble in water, alcohol, and ether. It combines 
both with acids and with bases. The potassiwm compound crystallises 
in silvery scales, the hydrochloride in prisms, the platinochloride in 
brownish anhydrous prisms. When this base is treated with sodium 
ethylate and excess of methyl iodide, methylpseudolutidostyril is 
re-formed. It is thus clear that no rearrangement of the molecule 
can have taken place during the formation of pseudolutidostyril, but 
simply a replacement of methyl by hydrogen. The formula of this 


compound is therefore oMe<Gu * CUS>NE. When the hydro- 
chloride is mixed with ten times its weight of zinc-dust end quickly 
heated in a current of hydrogen, a lutidine, oMe< CE yee , dis- 


tils over. This compound boils at 154—155°, and shows all the 
characteristics of a homologue of pyridine. It dissolves freely in 
cold water, but is entirely reprecipitated on boiling. The platino- 
chloride crystallises in dark orange-coloured plates which are 
anhydrous and melt at 216—217°. The other salts are not very 
characteristic. The aurochloride crystallises with difficulty; the 
hydrochloride and hydrobromide crystallise in needles; the picrate 
forms bright yellow needles which melt at 176—179°. The dimethyl-. 
pyridines hitherto obtained resemble this compound in properties, but 
have probably all been mixtures of isomerides. The author believes 
this lutidine to be the first pure dimethylpyridine which has been 
obtained. 

In order to elucidate the decomposition of ethyl collidinedicar- 
boxylate methiodide described in his last paper (loc. cit.), the author 
prepared ethyl phenyllutidinedicarboxylate, C;SNPhMe,(COOEt),, by 
the action of ammoniobenzaldehyde on ethyl acetoacetate. This 
compound, however, is no longer capable of combining with methyl 
iodide. It was therefore converted into hydrogen ethyl phenyllutidine- 
dicarboxylate by digestion with rather less than one molecular pro- 
portion of alcoholic potash. This acid salt crystallises in cubes 
melting at 17Y—180°, and is easily soluble in boiling alcohol, 
sparingly so in cold alcohol or ether. It forms neutral metallic salts. 
When subjected to distillation, carbonic anhydride is evolved, and 
ethyl phenyllutidinecarborylate, CSNHPhMe,.COOEt, formed. This 
compound is a thick liquid which boils at 316—320°. It dissolves in 
acids, but its salts do not crystallise well; the platinochloride melts at 
196°. Phenyllutidinecarboxylic acid, CSNHPhMe,.COOH, crystallises 
with 2 mols. H,O, which it loses at 120—130°, and then melts at. 
189—190°. Its salts are described; the platinochloride crystallises 
m orange prisms with 1 mol. H,0, which it loses at 110—115°. 

Ethyl phenyllutidinecarboxylate was then converted into ethyl 
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phenyllutidinecarborylate methiodide by digestion, at 100°, with its 
own weight of methyl iodide. The methiodide is sparingly soluble 
in cold water and alcohol, and crystallises in needles which melt at 
205—206°. When treated with potassium hydroxide, this compound 
undergoes a decomposition similar to that already described (loc. cit.) 
for the collidine-derivative. Methylcarbophenyllutidyliumdehydride, 
C,;H,,0,N, thus obtained crystallises from benzene in rhombic plates, 
which sometimes contain 1 mol. C,He, sometimes are free from 
benzene; it melts at 160—161°. It is easily soluble in benzene and 
alcohol, sparingly in boiling water or ether. It is decomposed 
when heated, and none of its salts could be isolated. Fuming hydro- 
chloric acid at 170—180° converts it into a methylated pseudostyril of 
phenylpicoline, CPR OH GO >NMe, acetic acid being formed at 
the same time. This pseudostyril is easily soluble in alcohol, less so 
in benzene, very sparingly in ether, and melts at 112°. It is not 
volatile with steam, but dissolves pretty freely in boiling water. Its 
reaction is neutral, but it yields well crystallised salts, which are, 
however, decomposed by water; the platinochloride forms light 
yellow microscopic needles containing 3H,O. In the formation of 
this pseudostyril, the acetic acid produced must be derived from 
the ethyl acetoacetate employed in the formation of the carboxylic 
ether. Judging from analogy, it is clear that in the collidine com- 
pound previously described the acetic acid was derived from the same 
source, and not from the aldehyde. The author believes the formation 
of these dehydrides to be a general reaction with similar pyridine 
derivatives obtained by the condensation of aldehydes with acetoacetic 
acid. Mesitene-lactone, already described by the author, stands in 
close relationship to these compounds, 


CH: CMe CH.CMe 


Mesitene-lactone. Pseudolutidostyril (mesitene-lactam). 


but all attempts to convert the lactone into the styril by the action of 
ammonia proved futile. 

When oxidised by permanganate, 1 molecule of methylpseudoluti- 
dostyril requires 4 mols. of permanganate. Acetic acid, carbonic 
anhydride and two nitrogenous acids are produced. One of these acids 
proved to be methyloxamic acid, NHMe.CO.COOH, whilst the other 
could only be obtained as an impure syrup. When boiled with excess 
of baryta or alkali this syrupy acid yields methylamine, and mast, 
therefore, contain the (CO.NHMe) group. 

The author now finds the melting point of pure methy]pseudolati- 
dostyril to be 90—92°, and not 70°, as given in his previous commu- 
nication. L. T. T. 


Thallin Preparations. By G. Vu.prus (Arch. Pharm. [3], 22, 
840—845).—Thallin is a new name for tetrahydroparaquinanisoil, a 
derivative of paraquinanisoil. The sulphate and tartrate of thallin 
have been investigated clinically. Paraquinanisoil is produced by 
heating paramidoanisoil with parabromanisoil, glycerol, and sulphuric 
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acid at 140—155°, as an oily liquid which, with hydrochloric acid, 
gives a salt soluble in water. Thallin sulphate and tartrate occur 
usually in the form of a nearly white crystalline powder, although larger 
crystals can be easily obtained. The salts melt at 100° with slight 
browning. The sulphate is soluble in five times its weight of cold 
water, and very soluble in boiling water. The aqueous solution 
readily turns brown on exposure to light. It is soluble im about 100 
parts alcohol; this solution also darkens; the coloration appears, 
however, to be mainly due to impurities. The solutions of the 
tartrate are much less sensitive to light. The sulphate is almost 
insoluble in ether, but somewhat more soluble in chloroform. The 
tartrate is much less soluble in all the above vehicles than is the 
sulphate. The sulphate gives the following reactions :—A solution of 
1: 10,000, after a few seconds, gives a deep emerald-green liquid 
with a few drops of ferric chloride; the colour is not changed by 
the addition of a few drops of concentrated sulphuric acid. Reducing 
agents change the colour: thus sodium thiosulphate changes it to 
violet, then to wine-red; oxalic acid changes it into light yellow, 
which becomes saffron-yellow on heating. Other oxidising agents 
produce the green colour when carefully added, but the reaction is not 
80 sensitive as with ferric chloride. Pieric acid gives a yellow pre- 
cipitate. Tannin, mercuric chloride, stannous chloride, dilute nitric 
acid, and hydrochloric acid produce no change in the solution. 
Thallin sulphate in contact with concentrated sulphuric acid shows 
no change in the cold; on warming, it gives a brownish coloration. 
Vapour of fuming nitric acid colours the dry sulphate earmine-red ; 


the colour gradually changes to brown. Thallin solution gives with 
fuming nitric acid, when warmed, a deep red colour, taken up by 
chloroform. Caustic alkalis and ammonia give a white turbidity in 
moderately concentrated solutions ; the turbidity disappears on adding 
water, alcohol, or ether. J. T. 


Diquinolines. By O. W. Fiscner (Monatsh. Chem., 5, 417— 
425).—By the aid of Skraup’s reaction (Abstr., 1881, 288 and 920), 
the author has obtained from benzidine [NH,: NH; = 4: 4’) a 
diquinoline, CsH\,N2, identical with that described by Weidel 
(Abstr., 1882, 69). From its method of formation, this must have 
the two quinoline-groups united at the 4: 4 positions on the 
benzene-rings. The author’s description of the salts of this base 
confirm the observations of Weidel, except in the case of the 
sulphates, of which two are described, namely, the acid sulphate, 
C,.H,,.N.,2H,SO,, whichcrystallises in bundles of long needles, and isde- 
composed by water; and the normul sulphate, C,\sHi2N2,H,SO, + 3H,0, 
obtained by adding sulphuric acid to an alcoholic solution of the base ; 
it is decomposed by water, and turns brown on exposure to the air. 
The base combines directly with methyl iodide, yielding the methiodide 
C,,Hi:N.,Mel; this forms light-yellow crystals; when heated with an 
excess of methyl iodide, the compound C,gH,.N2,2Mel is formed, which 
melts above 290°. 

Attempts made to prepare a diquinoline by passing quinoline 
through red-hot tubes did not yield satisfactory results. P. P. B. 

2¢2 
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Nitroparatoluquinoline. By E. Fourngaux (Bull. Soe. Chem. 
42, 337).—This substance is obtained by nitrating paratoluquinoline, 
dissolved in sulphuric acid, with the theoretical quantity of nitric acid. 
It erystallises from light petroleum in white needles, and melts at 
116—116°5°. The platinochloride crystallises from water in yellow 
needles. On reduction, nitroparatoluquinoline yields amidoparatolu- 
quinoline, crystallising in yellow needles, which melt at 152—133° ; it 
is dissolved by the ordinary solvents and is very soluble in toluene. A 
nitroparatoluquinoline identical with the preceding compound is 
obtained when metanitroparatoluidine (m. p. 114°) is heated with 
glycerol, nitrobenzene, and sulphuric acid. This synthesis deter- 
mines the constitution of these derivatives, and assigns to nitro- 
paratoluquinoline the formula C,NH,;Me.NO, [NO,: Me = 1: 4]. 

W. R. D.z 

Flavaniline. By O. Fiscuer and E. Tivser (Ber., 17, 2925— 
2928).—Picolinetricarboxylic acid, already shortly described (Abstr., 
1884, 600), melts at 232°, and decomposes at 236°. It is identical 
with the acid recently obtained from collidinedicarboxylic acid by 
R. Michael (this vol., p. 62), and when oxidised yields pyridinetetra- 
carboxylic acid, as shown by that investigator. The latter acid may 
be obtained directly from flavenol by oxidation with 11 molecular 
proportions of permanganate in 5 per cent. aqueous solution. 
Towards the end of the oxidation, the action takes place exceedingly 
slowly, and the mixture requires to be heated on the water-bath for 
some days. Pyridinetetracarboxylic acid crystallises in needles 
containing water, which it only loses by long continued heating at 
115°. The hydrated acid melts at 187°, the anhydrous, with decom- 
position and evolution of carbonic anhydride, at 227°. Michael gives 
the melting point as 188°, so that probably his specimen was not 
dehydrated. Several metallic salts are described. 

It is thus clear that flavoline is phenyllepidine, and flavaniline and 
flavenol the amide and hydroxide respectively of flavoline, and that 
the last two have the constitutions CsH,(NH,)Me = 2’: 4 and 
C.H,(OH)Me = 2’: 4’ respectively. L. FT. T. 


Quinoline Dyes. By W. Spaurenonz (Chem. Centr., 1884, 472).— 
The author made unsuccessful attempts to prepare the red dye formed 
according to Williams, by the action of tar quinoline and amy] iodide, 
the product being digested with aqueous potash. An attempt to 
obtain it by the method suggested by Hofmann (Juhresb., 1862, 361) 
also yielded negative results. Amy] iodide and quinoline were heated 
together on a water-bath, and quinoline amyliodide, C,NH;.C;Hul, 
obtained ; on warming this with an excess of potash, a reddish resinous 
mass is produced, readily soluble in alcohol with reddish-violet colour; 
the yield, however, is very small. A red colouring matter is also 
formed in small quantity by the action of alkalis on methyl- or ethyl- 
quinoline iodide. When ethylquinolineammonium iodide, prepared 
from quinoline (from the chromate), boiling at 232°5—233°5°, and 
ethyl iodide, is treated with aqueous alkali, a minute quantity of a 
dye is produced, but if quinoline (boiling at 231°5° at 753°5 mm.), 
obtained from the pure crystallised ethiodide be employed, no dye is 
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formed. A dye can, however, be obtained from crude quinoline and 
ethyl iodide. It crystallises in magnificent, iridescent, rhombic prisms 
or plates; its solutions are decolorised by acids, whilst alkalis 
precipitate the dye in amorphous flakes. This dye appears to be 
a condensation-product from 1 mol. quinoline ethiodide and 1 mol. 
quinaldine ethiodide, a compound of the same composition being pre- 
duced by the action of potash on a mixture of these two substances, 
When dried at 105°, its composition is C,,;H.sN,I + $H,0, but when 
dried at 120° it becomes anhydrous. From the above, it is concluded 


that purified quinoline from coal-tar is identical with artificial quino- 
line. A. K. M. 


Conhydrine Derivatives. By A. W. Hormann (Ber., 18, 5—23). 
The author has already shown (Abstr., 1883, 220) that the product 
obtained by Werthheim (Annalén, 127, 75) by the action of phosphoric 
anhydride or of hydrochloric acid on conhydrine is not conine, but a 
mixture of two less hydrogenised bases. He has now investigated 
this product more closely, and finds that it consists of two isomeric 
bases of the formula C,H,;N, to which he gives the names @- anid 
B-coniceine. 

The decomposition of the conhydrine was effected by heating it with 
about four times its weight of fuming hydrochloric acid at 220° for 
four hours. The basic product boiled between 155—175°, and yielded 
two crystalline hydrochlorides, ore of which was deliquescent and the 
other not. The separation of the two bases was effected by means of 
their picrates. 

a-Coniceine, CsHi;N, obtained from the sparingly soluble part of 
the above picrate, is a colourless liquid which boils at 158°, and has an 
odour resembling conine. It is sparingly soluble in water, and does 
not change on exposure to the air. It forms a hydrochloride which 
crystallises in deliquesceut hexagonal plates. Its picrate crystallises 
in yellow needles which melt at 225°, and is sparingly soluble in 
cold alcohol, almost insoluble in water. It forms a sparingly soluble 
compound with mercuric chloride. Its platinochloride crystallises in 
yellow rhombic prisms, easily soluble in water. Its aurochloride forms 
yellow needles. a-Coniceine solidifies at very low temperatures, and 
melts at about — 16°. Its sp. gr. is 0°893 at 15°. It is a tertiary 
base, and forms a methiodide, C,H,,N,Mel, when treated with 
methyl iodide. This, when digested with silver chloride, yields the 
corresponding chloride, which forms a platinochloride,(CsHisN Me), PtCk. 
When treated with silver oxide, the iodide yields a strongly alkaline 
hydroxide. On distilling this hydroxide several volatile bases were 
obtained, amongst which a-coniceine was detected. 

a-Conicein may also be obtained when conine hydrochloride 
(1 mol.) is mixed with bromine (1 mol.), and the mixture treated 
with an alkali, a bromo-derivative, CsH,NBr, being formed, in 
which the bromine has displaced one of the hydrogen-atoms in the 
imide-group. This compound, when treated with sulphuric acid, 
yields a-coniceine according to the equation C,H,NBr= HBr + 
C,H,N. When a-coniceine is digested at 20U° with concentrated 
hydriodic acid and phosphorus, conine is re-formed. If the tempera- 
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ture is allowed to go much higher than this, or if conine is heated at 
300° for some hours with phosphorus and hydriodic acid, an octane and 
ammonia are formed. The boiling point of this octane is 118— 
120°, and its sp. gr. 0°712 at 11°. It is impossible to say at present 
whether this is normal octane or not. It is probable that in the 
above reaction an intermediate primary amine, C,H,,N H,, is formed. 
by stopping the reaction before its completion, the author was able to 
detect traces of a primary amine, but did not obtain it in sufficient 
quantity to determine whether it was the expected compound, 
C.H,,N H,. 

The easily soluble and non-crystallisable portion of the picrate 
prepared from the decomposition-product of conhydrine, yielded 
G-cuniceine and another liquid base, which the author has not 
isolated, but which appears to be isomeric with a- and 8-coniceine. 
The purification of 8-coniceine is exceedingly difficult, and the author 
did not succeed in obtaining it absolutely anhydrous. 

B-Coniceine is a clear colourless liquid, which at low temperatures 
crystallises in needles melting at 41°; it does not change when 
exposed to the air. It boils at 168°, and has the peculiar odour 
of conine. It forms a stable hydrochloride, crystallising in colourless 
prisms, easily soluble in water. Its awrochloride crystailises in well- 
formed plates, and furnishes the best means of purifying the base. 
The platinochloride forms very soluble crystals. 6-Coniceine may 
also be obtained by the action of hydriodic acid on conhydrine. In 
spite of its high boiling point, it is very volatile. 8-Coniceine is a 
secondary base, and when treated with methyl iodide yields a di- 
methylated ammonium iodide. This iodide was converted into the 
corresponding chloride by digestion with silver chloride. The chloride 
forms a platinochloride, (CsgH,NMe,),PtCl, crystallising in easily 
soluble prisms and a sparingly soluble aurochloride, (C,H,,N Me.) AuCl,. 

Prof. Kronecker is now studying the physivlogical action of a- and 
fB-coniceine. He finds that the action of a-coniceine is similar to that 
of conine, but that a much smaller dose is fatal. The action of the 
8-compound appears to be very much less powerful. 

If conhydrine is heated for some hours at 15U° with four times its 
weight of hydriodic acid and a little phosphorus, a crystalline com- 
pound, C,H,IN,HI, is formed; if the temperature is allowed to 
rise much higher, the principal product is octane. This compound, 
C.sH,yIN,HI, which crystallises in sparinzly soluble needles, is the 
hydriodide of an iodocmine, and is formed according to the equation 
C,H,NO + 2HI = C,H,IN,HI + H,O. It gives up all its iodine 
when boiled with silver nitrate. When treated with silver chloride 
in the cold, it is converted into the crystalline hydrochloride of the 
iodo-buse, which yields a platinochloride, (CsHiIN)2,H,PtCl When 
the iodide is boiled with excess of silver chloride, it yields the hydro- 
chloride of a chloroconine, CsH\CIN,HCI, crystallising in scales. This 
latter forms a platinochloride, (CsHCIN)2,H,PtCk, crystallising in 
yellow soluble needles. When the iodoconine hydriodide is treated 
with reducing agents, such as tin and hydrochloric acid, conine 1s 
formed. When the iodide is treated with alkali, the free base, CsHisIN, 
is liberated; this is stable at ordinary temperatures, but if heated 
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slightly above 100° it is converted into coniceine hydriodide, 
CsH,N,HI. In this reaction, both a- and A-coniceine appear to be 
formed, but sometimes the a-compound is present almost exclusively, 
sometimes the B-compound greatly preponderates. The a-compound 
preponderates if the iodide is treated with excess of caustic soda and 
distilled by steam; the 8-product if a mixture of the iodide with lime 
is distilled. 

Phosphorus tribromide appears to act on conhydrine in a similar 
manuer to hydriodic acid, and to produce the corresponding bromo- 
derivative, C,H,.BrN,HBr. L. T. T. 


Paraxanthine. By G. Satomon (Chem. Centr., 1884, 490).—The 
preparation of this compound has been previously described (Abstr., 
1883, 601). It is obtained as a loose white scaly mass of silky lustre. 
Its formula appears to be C,;H,N,O., but its properties are distinct 
from those of theobromine and dioxydimethylpurine. Paraxanthine 
exists as such in urine, and is not produced by the action of the 
reagents employed. A. K. M. 


Alkaloids of Aconitum Lycoctonum. By Dracenporrr and 
Spoun (J. Pharm. [5], 10, 361— 368; from Pharm. Zeit. Russ.). 
—The roots are extracted with alcohol acidified with tartaric acid, 
the solution evaporated, resins and oils, &c., removed by filtration 
and shaking with ether; and after making just alkaline with sodium 
hydrogen carbonate, again extracted, first with ether and secondly 
with chloroform. From the ether 1:13 percent., and from the chloro- 
form 0°8 per cent. of alkaloids were obtained. 

The first alkaloid, lycaconitine, appears to have the composition 
CyH,N.O, + 2H,0; it is not crystalline, neither is the aurochloride 
or platinochloride. The authors conclude that it differs from the 
alkaloids acolyctine and lycoctonine obtained by Hiibschmann, and 
also from aconitine and néphaline. If heated with water under pres- 
sure, an acid reaction is developed due to the formation of a volatile 
acid and a crystalline acid, lycoctonic acid, Cy,H,gN,0,; two alkaloids 
remain dissolved, one lycaconine, soluble in ether, the other soluble in 
chloroform, and apparently Hiibschmann’s acolcytine. Lycaconitine, 
when heated with caustic soda solution under pressure, gives the 
above-mentioned lycoctonic acid, also lycoctonine and acolyctine; 
these alkaloids do not occur ready formed in the rvot, as found by 
Hiibschmann, but are produced by the action of sodium carbonate. 

The second alkaloid extracted by chloroform is myoctonine, 
CH yN,O, + 5H,0O. It is amorphous. When heated with water or 
caustic soda, it is decomposed in a manner similar to lycaconitine. 

H. B. 


Alkaloids of Coptis Trifolia. By J. J. Scnutrz (J. Pharm. 
[3], 14, 273—976).—Coarsely powdered Coptis trifolia yields 10 per 
cent. extractive matter to alcohol (U. 8S. P.), slightly acidulated with 
acetic acid. It contains berberine = 0°8 per cent. berberine sulphate 
and 0°012 per cent. of a second alkaloid. Berberine is only partially 
extracted from Coptis trifolia by the methods usually employed for its 
determination. _ A. L. 
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The Alkaloid of Macleya cordata. By J. F. E1yxman (Chem. 
Centr., 1884, 727).—Macleya cordata belongs to the Papaveracee, and 
grows wild on the hills and mountains of Japan. The author has 
extracted from the plant an alkaloid which he names macieyine. It 
is crystalline, tasteless, and melts at 205°. The salts are bitter, have 
an acid after-taste, and produce a sensation of cold. Ultimate analysis 
and the composition of the platinochloride lead to the formula 
‘CyoHiyNO;. Various vivid colorations, described in the paper, are 
produced by macleyine in contact with sulphuric, nitric, and molybdic 
acids, or certain admixtures of them. 


The Poisonous Constituents of Skopolia japonica. By J. 
E. E1sxman (Chem. Centr., 1884, 747).—The root of Skopolia japonica, 
one of the Solanacesz, has been introduced into the European market 
under the name of ‘“ Japanese belladonna.” The author has isolated 
three principles from the root: skopoletin, C,H O;, crystallising in 
slender needles melting at 198°, and subliming at higher temperatures : 
skopoleine, a crystalline alkaloid; apparently, it yields atropic acid 
when digested with baryta-water; skopolin, C.4H Oi; + 2H,O, the 
glucoside of skopoletin. This last substance has not the property of 
dilating the pupil possessed by skopoletin in a high degree. — 


Formation of Ptomaines in Cholera. By A. Vitiiers (Compt. 
rend., 100, 91—93).—The bodies of two patients, sixty-three years of 
age, who had died from cholera, were examined for alkaloids by 


Stas’s method, twelve and twenty-four hours respectively after death. 
In both cases an alkaloid was found in notable quantity (at least 0-02 
gram of hydrochloride) in the intestines, and in distinct traces in the 
kidneys; but the liver and the blood in the heart contained a barely 
appreciable quantity. This alkaloid is a liquid with a sharp taste, 
and a somewhat distinct odour of hawthorn. It yields a hydrochloride 
which is neutral to litmus, and crystallises in long, slender, trans- 
parent, and highly deliquescent needles. Solutions of the alkaloid 
give the following reactions: with mercuric potassium iodide, a 
white precipitate; iodine solution, a brown precipitate, even in solu- 
tions which are so dilute that they give no precipitate with mercury 
potassium iodide ; bromine-water, a yellow precipitate ; picric acid, a 
yellow precipitate; gold chloride, a yellowish-white precipitate; 
tannin or mercuric chloride, a white precipitate in concentrated 
solutions ; platinum chloride, or potassium dichromate, no precipitate ; 
strong sulphuric acid, a pale fugitive violet coloration. With 
potassium ferricyanide and ferric chloride, the alkaloid does not give 
the ptomaine reaction immediately, but the reaction develops very 
slowly. 

6 mgrms. of the hydrochloride in 0°5 c.c. of water injected under the 
skin of the thigh of a guinea-pig, produced very marked periodic 
variations in the contractions of the heart, followed 45 minutes 
after injection by violent trembling of the limbs, which rapidly 
passed away. The animal refused nourishment and died four days 
afterwards. 
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The presence of the alkaloid in the kidneys, although only in small 
quantity, and its almost complete absence from the liver and blood, 
point to a rapid elimination by the urine. C. H. B. 


Chemical Constitution of Cartilage——By C. F. W. Kruxensera 
(Zeit. f. Biol., 20, 307—326).—Friedleben was amongst the first 
to observe that hyaline cartilage when macerated in dilute acid for 
several days, yielded a gelatinous solution in which the reactions of 
so-called chondrin are absent, but those of glutin (gelatin) are 
observed. Schultze and others attribute this to some unexplained 
changes occurring during the process of ossification. The author 
refers to his previous researches on the analogy between the process of 
ossification and that of new tissue formation, as throwing considerable 
light on the subject. Bédecker found that on boiling cartilage with 
mineral acids, a substance was obtained, which he named chondroitic 
acid. Schiff, however, was the first to see that the change was but a 
step in the transformation of albumin into carbohydrates ; he did not, 
however, pursue the subject, and it was neglected by other investigators. 

The author made four preparations of this so-called chondroitic acid, 
and subjected them to searching examination with numerous reagents ; 
he concludes that all the end-products of the hyaline series are sugars 
of different compositions, and that hyaline substances are present, 
not only in cartilage, but in brain matter, liver, lungs, and in many 
normal and pathological fluids, and that they are evidences of a pro- 
cess of transformation into pure carbohydrates. J. F. 


Composition of Albuminoids. By Cuicuxorr (Bull. Soc. Chim., 
42, 318).—The author's experiments lead him to the supposition that 
albuminoids are formed by the reaction of fatty acids with sugar and 
ammonium nitrate, water being eliminated. When acted on by 
ferments, albuminoids yield sugar ; their tranformation into fats under 
certain pathological conditions indicates a relation to the paraffinoid 
acids. An acid was isolated from adipocere, which had the properties 
of stearotic acid. The formation of neurine by the decomposition of 
certain albuminoids by living cells or micro-organisms, is explained 
by the action of N,O from ammonium nitrate on sugar, thus :— 


3C,H,.0, + 2N,0 = 2C,H,ON Me, + 8CO, + 2NH; + 20H;. 
W. R. D. 


Diffusion of Albumin Solutions. By E. v. Receczy (Bied. 
Centr., 1884, 789).—Albumin diffuses best into a solution of sodium 
chloride, and the salt solution should be concentrated. Dilute soln- 
tions of albumin diffuse best, and they should be pure; pressure aids 
the diffusion. In a mixture of salts and albumin, the albumin diffuses 
last, but the diffusion is more rapid when the membrane is thick. 

E. W. P. 

Comparative Experiments, with Alkali-albuminate, Acid- 
albumin, and Albumin. By A. Rosrnsera (Chem. Centr., 1884, 
376—377).—For the preparation of the albuminate, egg-albumin was 
dialysed for two days so as to remove as much of the salts as possible, 
and after diluting and filtering through linen, caustic soda was added 
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(14 c.c. of normal sodium hydroxide to 100 c.c. of the original solution 
of albumin), and the liquid heated for some hours. On accurately 
neutralising with hydrochloric acid, the albuminate was precipitated, 
and after thoroughly washing, was found to be almost free from ash. 
Neutral solutions of alkali-albuminate obtained by dissolving this albu- 
minate in the smallest possible quantity of soda, become coagulated 
on the addition of a 10 per cent. solution of sodium chloride, the 
coagulation being the more rapid the stronger the solution of albu- 
minate, and the larger the quantity of salt added. Thus a 5 per cent. 
solution of albuminate does not become coagulated until after several 
days, even when the salt solution added amounts to one-tenth of its 
volume. Solutions of acid-albumin (prepared either by acidifying the 
alkali-albuminate with acetic or hydrochloric acid, or by dissolving 
the albuminate itself in acids) undergo similar coagulation on the 
addition of neutral salts. On dialysing serum or egg-albumin in their 
naturally alkaline condition, the power of coagulation first disappears 
in 48 hours’ time, alkali-albuminate being formed on heating; 
on continuing the dialysis, however, the power of coagulation is 
restored, owing to the removal of alkali, whilst salts still remain; on 
continuing the dialysis still further, the power .of coagulation again 
disappears, and on the seventh or eighth day boiling merely produces 
more or less opalescence. The solution is now neutral and remains 
so on boiling. If this boiled solution is evaporated to dryness ina 
vacuum, a residue is obtained, which is perfectly insoluble in water. 
The same results are obtained by the dialysis of albumin which has 
been treated with ("25 per cent. hydrochloric acid. In the undialysed 
blood-serum of the ox, 9°61—9°82 per cent. of soluble and 1°26—U'81 
per cent. of insoluble salts were found, whilst after exhaustive 
dialysis, only zi, to 4, of the soluble, and 3, to », of the insoluble 
salts were present; the latter consist almost exclusively of ferric 
phosphate with traces of earthy phosphates. 

The opalescence obtained by boiling solutions of albumin, from 
which the salts have been almost wholly removed, was found to be due 
to solid particles, the light which such solutions reflect being polarised. 
This opalescence the auther regards as the first indication of coagula- 
tion dependent on the presence of the minute proportion of salt, 
which still remains in the albumin; highly concentrated solutions of 
this kind become coagulated in 24 hours on the addition of a small 
quantity of sodium chloride. P. F. F. 


Solubility of Fibroin. By Livorr (Bull. Soc. Chim., 42, 318).— 
Fibroin dissolves in oxalic, gallic, citric, and tartaric acids, as well as 
in pyrogallol when these are melted, and also in lactic acid when 
heated with it in sealed tubes. fFibroin can be precipitated by 
tannin, or by concentrated solutions of neutral salts from dilute 
aqueous solutions, whilst from its solution in oxalic acid the fibroin 
is precipitated by 96 per cent. alcohol. W. R. D. 


Method of obtaining Hemoglobin Crystals. By S. v. Srzix 
(Chem. Centr., 1884, 538).—A drop of blood is placed upon an object- 
glass and exposed to the air until it begins to dry at the edges; 


PHYSIOLOGICAL CHEMISTRY. 407 


Canada balsam is then added, first round the blood and then to fill 
up the space. The layer of blood must not be too thick. Canada 
balsam which is yellow and not quite clear is best suited for the pur- 
pose. The blood must remain for a few days exposed to the air, 
that is until crystallisation has ceased and the odour of the balsam 
vanished. The excess of balsam is then removed with the help of a 
knife, wetted with ether, turpentine, or oil of cloves; the preparation 
is then covered with a glass, which is fixed on with asphalt or 
balsam. A. K. M. 


Study of Metahzemoglobin. By A. Jiprrnotm (Zeit. f. Biol., 20, 
419—448).—For the purpose of obtaining metahemoglobin crystals, 
the author treated dog's blood, with slight moditications, according to 
the sixth process described in Preyer’s ‘“ Die Blutkrystalle.” The 
crystals differ only in size and shape from those Hammarsten obtained 
by treating horse’s blood with ferricyanide of potassium and_ subse- 
quent dilution and application of cold (Zeit. Physiol. Chem., 8, 186), 
as both forms of crystals and their solutions give the characteristic 
spectra of metahemoglobin. 

The addition of a very small quantity of sodium carbonate (0°00053 
per cent.) to asolution, produces the so-called alkaline metahemoglobin 
spectrum 7 + a, + fj, 7 being always weaker than a, + @,. 

The bands II and III of metahemoglobin, and a, + A, of its alkaline 
solution, correspond very nearly with a + 8 of oxyhemoglobin. The 
spectram 7 + a, + 8, of alkaline metahemoglobin can be obtained 
also by passing pure hydrogen through a solution. 

If excess of sodium carbonate be avoided on the one hand, and of 
hydrogen on the other, the bands I and IV of metahwmoglobin are 
produced on shaking the solutions with air. 

The latter half of the paper is devoted to the discussion of its con- 
stitution. The author explains his reason for assuming it to be a 
peroxidised oxyhemoglobin, as he did in his former paper, but now 
agrees with Hiifner and Hulz in considering it to contain the same 
amount of oxygen as oxyhemoglobin. J. P. L. 


Physiological Chemistry. 


Influence of Variations in the Percentage Composition of 
the Air on the Intensity of Respiratory Changes. By L. 
Frépéricg (Compt. rend., 99, 1124—1125).—The author has investi- 
gated the influence of variations in the amount of carbonic anhydride 
or of oxygen in the air on the intensity of respiratory changes, as 
measured by the amount of oxygen absorbed in the case of rabbits 
and of himself. 

An increase in the proportion of oxygen has no effect on the ab- 
sorption of oxygen in the process of respiration. When an animal is 
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transferred from ordinary air to an atmosphere of oxygen, or one con- 
taining a high proportion of oxygen, there is at first an increase in 
the amount of oxygen absorbed, owing to the dissolution of this gas 
in the plasma of the blood and lymph, but as soon as equilibrium is 
established between the tension of the oxygen in the plasma, and 
that of the atmosphere in the lungs, the absorption of oxygen returns 
to its normal amount. This result was previously arrived at by 
Speck. The respiration of an atmosphere poor in oxygen produces, 
as is well known, more or less intense dyspnoea. 

Man can breathe for a long time an atmosphere which is rich in 
oxygen, but contains from 5 to 6 per cent. or even more carbonic 
anhydride. Under these conditions a peculiar kind of dyspncea is pro- 
duced, characterised by troubled, more or less convulsive, respiration, 
and a cephalalgy resembling headache. This dyspnea is quite dis- 
tinct from that caused by a deficit of oxygen, and is accompanied by 
a notable increase in the amount of oxygen absorbed. It follows that 
carbonic anhydride in small quantities acts as a powerful exciter of 
respiratory combustion. 

Previous experimentcrs have found that carbonic anhydride dimi- 
nishes the amount of oxygen absorbed, but they used large proportions 
of the gas, and their results are vitiated by the direct poisonous action 
of the anhydride. C. H. B. 


Differences between Pepsin and Trypsin. By E. Bourquetor 
(J. Pharm. [5], 10, 177—187).—Pepsin is said to exercise its diges- 
tive action only in acid solution, whilst trypsin acts only in alkaline, 
neutral, or feebly acid solutions. But though the first statement is 
true, the second requires modification, since 0°10 per cent. of acetic 
or 0°03 per cent. of hydrochloric acid may be present, without stopping 
the digestion, and the gastric juice generally contains only 0°02 per 
cent. The characteristic swelling which takes place when fibrin is acted 
on by the gastric juice, is moreover not due to the pepsin contained, 
but to the acid. The difference in the action of gastric juice and 
pancreatic juice on milk is also due to the acidity of the former. The 
products of the gastric and pancreatic digestion of fibrin do not differ 
except in the first products, which are respectively a syntonin and a 
globulin, and this difference loses its significance since syntonin is 
produced, though somewhat slowly, by the action of hydrochloric acid 
alone. The difference in the action of the products of the two diges- 
tions on polarised light also is due, not to any difference in the peptones 
produced, but rather to the action proceeding further in one case than 
in the other. 

Kiihne found that trypsin is destroyed by gastric juice; if a similar 
action is exerted on other ferments, such as that of the saliva or dias- 
tase, this action may be utilised to detect pepsin. But here again the 
amount of acid present and necessary for the action of the pepsin, 
must be considered. The ferment of the saliva and the diastase of 
malt are not destroyed by treatment with hydrochloric acid of 0°01— 
0:50 per cent. ‘for five hours at 18°; but the action of saliva on 
starch-paste is stopped by the addition of an amount of acid sufficient 
to destroy the original alkaline reaction, and hence the digested liquid 
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must first be exactly neutralised before testing its action on starch. 
Knowing these conditions, it is thus possible to determine whether a 
liquid, digesting proteids, contains pepsin or trypsin. H. B. 


Metabolism of Five Children of Ages varying from 5 to 
15 Years. By W. Camerer (Zeit. f. Biol., 20, 566—583). 


Influence of Meat Extract on the Temperature of the Body. 
By M. Rusner (Zeit. f. Biol., 20, 265—276).—The author, from the 
result of previous experiments, believed that the extractive matter 
of meat had no part in the production of bodily heat, but passed 
away, without important change, in the urine; the experiments of 
Kemmerich are referred to, in which he failed to keep animals alive 
on a diet of meat extract, and the fact is noted that after a meal of 
meat extract there is more carbon found in the urine than should be 
present normally. In order to study the question, the author made 
an experiment with a dog weighing 24 kilos., and which generally 
consumed daily 2 lbs. of flesh. The animal was left unfed for two 
days; on each of the two following days 500 c.c. of solution of meat 
extract, equal to 2 lbs. flesh, was given; the following day he 
received no food. The day before the experiment he drank 200 c.c. 
of water, but none in the course of the experiment. The animal took 
the solution readily and lay quietly in the experimental chamber, in 
which daily estimations of respiratory products were conducted. The 
voided urine was of a fine golden-yellow, darker than the urine 
passed after a diet of washed flesh. On evaporation, when the bulk 
of the water had been removed, the peculiar smell of extract of meat 
was clearly perceptible; this was not the case during feeding with 
meat or on the hunger days. The carbonic anhydride expired in the 
two days of hunger amounted to an average of 26424 grams for 
24 hours, and on the two days when meat extract was supplied to 
263°84 grams for 24 hours; so that the carbon of the extract did not 
pass in the respiration, and the body substance was plainly unchanged. 

Examination of the urine showed some interesting facts. During 
the hunger days at the commencement of the experiment, the nitrogen 
passed was 4°75 grams in 24 hours; the two days of extract feeding 
showed 6°96 and 6°67 grams respectively; it fell to 4°08 grams when 
the food was withheld. Phosphoric acid varied more irregularly. 

The author gives details of the processes used in the various experi- 
ments, but comes to the general conclusion that it is impossible that 
the meat extract experiences any change in its passage through the 
system, and that it does not in the least contribute to bodily heat ; the 
waste of tissue is neither hastened nor retarded by it, and it passes 
away unaltered in its composition. J. F. 


Influence of Certain Amides on the Animal Organism. 
By H. Weiske and B. Scuuize (Zeit. f. Biol., 20, 276—285)—A 
series of experiments on various herbivorous mammalia and geese 
convinced the authors that the considerable quantity of asparagine 
frequently present in fodder is not unimportant, but can replace a 
part of the albumin, without the production of milk or the growth of 
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flesh suffering any diminution. Zuntz (Abstr., 1884, 472) reports 
the results of his experiments on rabbits, whereby this property of 
asparagine is confirmed; whilst it is shown that other amides, tyro- 
sine, taurine, &c., have quite a contrary effect and cause considerable 
waste of albumin. Potthast (Pfliiger’s Archiv, 32, 280) also believes 
that the combustion of asparagine in the body diminishes the waste 
of tissue and acts as a true food. Schrodt, in his report of the expe- 
rimental dairy farm at Kiel (Abstr., 1884, 1396), found that the milk 
did not suffer either in quality or quantity, when a part of the usual 
fodder was replaced by malt combings which contain much of their 
nitrogen in the form of asparagine. 

These experiments were made on the herbivora, because it has been 
shown by Munck (Virchow’s Archiv., 94, 426) that asparagine, 
when added to the food of carnivora (a dog), acted as a diuretic, and 
caused increased production of both nitrogen and sulphur compounds. 
Knieriem, however, has made experiments on a dog, with different 
results. The authors wished to determine whether this property is 
peculiar to the asparagine itself, or if it possesses it in common with 
other related compounds. The substances taken for experiment were 
amidosuccinic acid and succinamide, the subject of experiment being 
a large gander. A larger animal, such as a sheep, would have required 
too much of the costly substances used, besides which, the collection 
of the excrement for analysis was easier. Full details are given of the 
food, its preparation and composition, and the mode of analysis 
adopted for the excrement. The weight, &c., of the animal was 
taken daily. It was found that the addition of the two substances 
to the food caused very little difference in the quantity of nitrogen 
excreted, the succinamide slightly increasing the amount, but not to 
an important extent. Tables accompany the paper. J. F. 


Digestibility of Lucerne and Clover Hay by the Horse and 
Sheep. By E. Wo.rr and others (Bied. Centr., 1884, 751—752).— 
The horse was 8—9 years old, the two sheep were 14 years old; and 
they were fed with lucerne cut on May 30th, and made in eight days. 
A second cutting (not aftermath) was made three weeks afterwards, 
and is designated as lucerne 2; the clover hay was made when the 
bloom was out. The horse had gentle exercise every day, and its 
weight consequently remained unaltered. The coefficients of digestion 
are as follows :— 


Dry | Organic 
matter. | matter. 


60°78 | 61°47 
59°28 | 60°93 
L 3 ..-| 55°54] 55°22 

meeeened wee] 56°33 | 57°94 
54°52 | 54°68 
53°90 | 55°34 
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All previous experiments have shown that meadow hay is better 
digested by the sheep than by the horse; these experiments, however, 
show but little difference save in the fat and fibre. It is evident from 
the above table that a horse can be kept in fair working condition on 
lucerne hay alone, but such is not the case with meadow or clover 


hay. E. W. P. 


Digestibility of Clover and Meadow Hay by the Horse 
and Sheep, and the Elimination of Mineral Matter by the 
Horse. (1882.) By E. Wotrr and others (Bied. Centr., 1884, 753— 
755).—In this series, two sheep were compared with one horse as 
regards their power of digesting clover and meadow hay, and the 
coefficients are as follows :— 


res, 


on 
tw 
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~ 
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Organic | Albu- : Extrac- 
matter. { min. ves. Fibeo. tive. 
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sheep ....eeee f 58°80 | 51°79 | 62°11] 65°39 
horse... 000+ ‘ 55°07 9°81 | 40°50] 58°23 
sheep ..seeeee 6 56°84 | 62°35 | 49°94] 64°30 
horse ...++++ . 57°02 | 28°20; 39°02] 64°36 


Meadow hay .. 
Red clover hay { 


Again, the difference in the digestion of fat and fibre is remarkable. 
Examination of the excreta of two horses was made, and the following 
table shows the percentage of the ash constituents in the hay excreted. 


Ash. | K,O. | Na,O. . | MgO. | P.0,. 


Meadow hay— 
horse 1 .. . : 63°0 

a ry ‘ : 46°1 
Clover— 


horse 1..| 57° ‘0 | 100:0| 37°3 
» 2..| 53°1| 28°9|100°0| 45°7 


E. W. P. 


Sugar in Blood: its Source and Signification. By J. Sezcen 
(Bied. Centr., 1884, 747).— Earlier investigations by the author 
showed that the formation of sugar was a physiological function of 
the liver, and that it was independent of the food. Later investiga- 
tions on dogs show that sugar is always present in blood to the extent 
of 0-1—0°15 per cent., and that the quantity in cardial and arterial 
blood is the same ; there is, however, a variation, within small limits, 
in the percentages existing in arterial and venous blood, whilst mesen- 
teric blood always contains less sugar than blood from the carotid. 

The blood issuing from the liver contains twice as much sugar as 
that entering, the quantities being 0°230 per cent. and 07119 per 
cent. Passing to absolute quantities, there was produced during 
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24 hours, by the livers of three dogs weighing 7, 10, and 11 kilos., 
179, 233, and 433 grams sugar respectively. As far as can be ascer- 
tained, the albumin is the source of sugar in carnivora, and as the 
sugar is not eliminated as such, it follows that its decomposition must. 
be accomplished in the circulation. E. W. P. 


Influence of Asparagine on the Elimitation of Albumin. 
By J. Munk and C. v. Voir (Bied Centr., 1884, 749—750.)—Weiske 
‘ and others consider that asparagine aids in preventing the loss of 
albumin from the animal system, but these two authors independently, 
and by different methods of experiment, come to the same conclusion, 
namely, that asparagine does not prevent the decomposition of albu- 
min in the organism, but rather assists it; and its after-action on the 
elimination of water and decomposition of albumin leave no doubt 
that it cannot be considered to be a food, at least, for the carnivora. 


E. W. P. 


Influence of Bodily Labour on the Discharge of Nitrogen. 
By W. Norra (Proc. Roy. Svc., 36, 11—17).—Parkes found that 
bodily exercise caused a slight increase in the discharge of nitrogen 
during and immediately after labour, although his experiments leave 
the question undecided whether this increase occurs at the expense of 
stored material independently of any concomitant or subsequent in- 
crease of intake. It order to decide this problem, the author carried 
on a series of investigations on himself for certain intervals of time, 
during which a regulated diet of accurately known composition was 
taken. During the interval, a known amount of muscular labour was 
performed. In order to get rid of any possible surplus of nitrogen in 
the body, either the diet was regulated for four or five days before 
beginning an experiment, or, better, food was abstained from on the 
first day of an experiment. The table below illustrates the results 
obtained in one of the series of experiments :— 


Daily. Before work. After work. Difference. 
Nitrogen of urine .... 14°15 grams 15°74 1°59 

* feces.... 248 ,, 2°15 0°33 
P.O; of urine . 2-00 0°01 
P.O, of faeces i 1°85 0°69 
H,SO, in urine ‘76 3°00 0°24 


The work done was a walk of 30 miles at the rate of 4°28 miles per 
hour, a load of about 27 Ibs. being carried. 

The general results, while confirming those of Parkes, show that 
the disturbance produced by severe labour is more immediate and of 
greater intensity than hitherto supposed. Further, that a diminution 
of the nitrogen stored in the system is followed by a retention, that 
is, by a condition in which the intake is greater than the output. 
Thus the storage of nitrogen represents the tendency of the organism 
to economise its resources. Finally, unless the exertion be very severe, 
the elimination of phosphates is not altered, while the output of sul- 
phates is markedly increased. V. H. V. 
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Iodine in Human Urine after the External Application of 
Iodoform. By J. Griinpter (Chem. Centr., 1884, 492).—In a few 
cases of the application of iodoform, no iodine was found in the urine, 
but in all other cases in which poisoning did not occur, the iodine is 
present in the urine chiefly as potassiam iodide, but to some extent 
also as iodate. In cases of poisoning by iodoform, the iodine is dis- 
charged not so much in the form of potassium iodide, as in com- 
bination with organic compounds. From this it is concluded that if a 
means were discovered by which the iodine could be converted, before 
its absorption, into potassium iodide, a protection against poisoning 
might be secured. A. K. M 


Occurrence of Hydroxybutyric Acid in the Urine in Cases 
of Diabetes Mellitus. By O. Minkowski (Chem. Cenir., 1884, 406— 
407).—The author has proved the presence of this acid in a case of 
diabetes mellitus, accompanied by increased excretion of ammonia. 

P. F. F. 

Hydroxybutyric Acid in Diabetic Urine. By O. Minxowskt 
(Chem. Centr., 1884, 672).—Hydroxybutyric acid obtained from urine 
is in many respects remarkably similar to Wislicenus’ B-hydroxy- 
butyric acid, but the two are not identical, as the latter is optically 
inactive. R. R. 


Nitrates in Urine. By T. Wert (Bied. Centr., 1884, 856).—When 
normal human urine is distilled with addition of sulphuric and hydro- 
chloric acids the distillate frequently gives the characteristic reactions 


of nitric acid, and from it is obtained by oxidation a body which, when 
heated with ferrous chloride and hydrochloric acid, evolves nitric 
oxide ; nitrates must therefore be assumed to be present until it is 
shown that other substances giving similar reactions occur in the 
urine. 

The author’s experiments show that under favourable conditions, 
nitrous acid can exist for a short time in presence of urea. J. F. 


Phenaceturic Acid in the Urine of Horses. By E. Satkowsk1 
(Ber., 17, 3010—3012).—The urine of the horse contains about 0°5 of a 
gram of phenaceturic acid per litre. When the hippuric acid is pre- 
cipitated by hydrochloric acid, the phenaceturic acid remains in the 
solution, from which it may be extracted by ether. 

W. C. W. 


Chemical Composition of Pig’s Urine. By G. Satomon (Chem. 
Centr., 1884, 347—348).—The urine of the pig presents some points 
of similarity to that of man, which is not surprising considering the 
omnivorous habits of both. Uric acid, however, which is such an 
essential constituent of human urine, had not previously to the 
author’s observations been found in the urine of the pig. By employ- 
ing the process of precipitation with silver nitrate, as described by 
Salkowski and Leube (Lehre vom Harn, § 96), the author obtained 
065 gram uric acid from 54 litres of pig’s urine. This quantity, 
although considerably less than that present in human urine, is in 
excess of. what is found in the case of other families, such as the 
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carnivora and herbivora. One determination showed the proportion 
of uric acid to urea to be as 1: 150. The author also finds two sub- 
stances belonging to the xanthine-group, of which one appears to be 
guanine, and the other xanthine itself; creatine and an acid soluble 
in ether were also found. By. FF. 


Physiology of Uric Acid. By A. B. Garrop (Proc. Roy. Soc., 
37, 148—150). 


Nitrogen in Feces. By H. Rieper (Zeit. f. Biol., 20, 378—395). 
—The estimation of nitrogen in the feces of animals is of great 
importance in physiological investigations, particularly in those con- 
nected with the digestion of food, but as there are always present 
residues of the digestive fluids, mucus, epithelium of the intestines, &c., 
it is desirable that a correct idea of the probable amount of such 
matters should be obtained, in order to make allowance for them in 
investigations. It is probable that the black pitchy matter passed in 
small quantities by animals after long fasting, is a fair guide to the 
amount. In Voit’s laboratory, several dogs were left hungry for long 
periods, and it was found that for dogs averaging 26 kilos. the quan- 
tity of dry excrement averaged 3°2 grams per day; this, compared 
with the animals after plentiful feeding on flesh, is remarkable, as 
during that time only 11 grams of dry matter were passed; the 
amount passed during hunger, therefore equalled 36 per cent. of the 
total. The author reviews the experiments which have been made by 
other investigators, and describes some of his own. A small dog, 
weighing 7 kilos., kept fasting for nine days, passed during that time 
11°88 grams feces containing 7°12 per cent. nitrogen, or daily 1°32 
grams feces with 0°094 gram nitrogen. When fed for a time on 
70 grams of air-dried starch-flour and 6°4 grams fat, and on a second 
occasion on 140 grams daily of the same food, with addition of 
11°3 grams of fat; the results showed that on a diet free from nitro- 
gen, the feeces contain more nitrogen than during the hunger period, 
and as much as during a flesh feeding period. The activity of the 
processes in the intestine causes greater secretion and excretion. 
When dogs are fed on bread or potatoes, the case is different, the 
amount of excrement is greater, but consists largely of undigested or 
little altered matter. 

The question is of great importance as regards human beings; 
besides quoting the experiments of Rubner and of Parkes, the author 
gives details of some of his own. A man weighing 70 kilos. received 
daily about 600 grams of dry substance consisting of 300 grams of 
starch-flour (86°24 per cent. dry substance), 120 grams sugar, 89 grams 
suet, 12 grams cream of tartar, and 5 grams sodium bicarbonate; for 
drink, on the average, he received 908 c.c. light white wine in mineral 
or carbonated water daily; the experiment lasted three days. The 
same man was the subject of another three days’ experiment on less 
food, namely, for each day, 90 grams starch-flour, 40 grams sugar, 
30 grams suet, and 11 grams baking powder, together 158°6 grams 
dry matter; 1125 c.c. white wine was drunk. 

In a third experiment, another man was the subject; he weighed 
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74 kilos., and received as food 100 grams air-dried starch-flour, 
30 grams sugar, 30 grams suet, and 5 grams baking powder; in all 
containing 147°2 grams dry substance; he drank 907 c.c. of white 
wine daily. The principal average daily results of these three experi- 
ments are thus summarised :— 


Feces. 


No. of 4 . 
ex si N in urine. 
P grams. 


— Per cent. N. 


0°54 
0°87 
0°78 


The total nitrogen excreted in the feces amounts therefore to only 
about 8 per cent. of the total passed during a non-nitrogenous diet. 
Rubner’s experiments show that an egg or flesh diet does not materially 
increase the amount ; the author is therefore of opinion that the 
greater part is derived from waste of the walls of the intestine. The 
author continues his researches, as the subject requires further investi- 
gation. J. F. 


Physiological Action of some Ammonium-bases. By A. 
Guause and B. Lucusincer (Chem. Centr., 1884, 444).—The authors 


have investigated the action of a number of these trimethylammonium 
bases, including neurine, muscarine, amyl-, valeryl-, benzyl-, and 
glyceryl-trimethylammonium, and also tetramethylammonium salts. 
The general tendency of this class of substances is to depress or even 
paralyse the action of the heart. P. F. F. 


Anesthetic Action of Cocaine Hydrochloride. By J. Grasser 
(Compt. rend., 99, 1122—1123).—The injection of 0°01 gram of 
cocaine hydrochloride beneath the skin of a man produces a very 
distinct zone of cutaneous anesthesia, without any general phenomena 
and without any important after-effects. The anesthesia lasts suffi- 
ciently long for certain surgical operations. At least 0°01—0-02 gram 
of the hydrochloride should be injected just below the region to be 
operated on, and the operation should begin 5 or 10 minutes after 
injection. C. H. B. 


Hygienic Importance of Carbonic Oxide, and its Detection. 
By A. P. Foxxer (Chem. Centr., 1884, 380—381).—The author 
describes a modification of Fodor’s method of detecting carbonic 
oxide. 1—2 c.c. of the blood to be tested for carbonic oxide is 
placed in a shallow beaker, which is floated in a porcelain dish full of 
water, the beaker being kept in a vertical position by means of three 
perpendicular brass wires which carry above a watch-glass containing 
a little palladium chloride solution. A glass shade is inverted over 
the beaker so that it stands in the dish of water, and two-thirds of 
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the air in the glass shade are exhausted by means of an india-rubber 
tube. The water in the dish is then boiled, which causes the coagula- 
tion of the blood in the beaker floating upon the surface of the water, 
and the carbonic oxide escapes and reduces the palladium chloride in 
the watch-glass above. If traces only are present, the reduction does 
not take place immediately, and the apparatus should be allowed to 
stand for 24 hours. In this manner it is possible to detect the 
presence of carbonic oxide in a single drop of blood. P. F. F. 


Poisoning by Nicotine. By Rasor (J. Pharm. [5], 10, 189— 
193).—Cases of poisoning of nicotine are very rare; in the present 
case the liquid used for destroying insects on plants was taken in 
quantity. From the liquid in the stomach, 2°25 grams nicotine were 
obtained, and traces were found in the bile and urine; ordinary 
methods of separation were used. H. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Changes which Milk undergoes through the Agency of 
Micro-organisms. By F. Huepre (Chem. Centr., 1884, 315—316). 
—The author points out the chemical changes taking place in the 
sterilisation of milk by heat. On heating milk above 75°, the action 
of rennet is retarded, but this retardation can be to a certain extent 
counteracted by increasing the amount of rennet. Exposure to a 
high temperature increases the dissimilarity between cow’s milk and 
human milk, and also renders it less digestible, as owing to the 
impaired action of the rennet the curdling of boiled milk in the 
stomach is almost exclusively performed by the gastric acids. The 
digestibility of milk is, however, not materially diminished by tempe- 
ratures below 100°, and it is, therefore, desirable that in preserving 
milk the sterilisation should be effected at a temperature not exceeding 
100°. This can be done by heating the milk for one hour on five con- 
secutive days at 65°—75°. Milk sterilised in this manner is hardly 
distinguishable by its taste from fresh milk, but on standing the 
casein is gradually deposited, so that the supernatant liquid has 
the appearance of watered milk. The sterilisation can be effected 
much more rapidly by a current of steam. On inoculating this steri- 
lised milk with a pure cultivation of the lactic ferment, the lactic 
fermentation was in all cases set up. The activity of these organisms 
ceases below 10° and above 44°8°—45:5° ; they produce lactic acid 
from milk-sugar, cane-sugar, mannite, and dextrose, and it is probable, 
therefore, that they do not convert milk-sugar into lactic acid and 
carbonic anhydride, but that their action consists in the first instance 
in the hydration of the di-saccharates. The lactic acid bacteria exhibit 
diastatic action, but no peptonising properties. 

The author has also studied the butyric acid bacilli, which he finds in 
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the first instance curdle the milk like rennet, and, if the initial reaction 
be neutral or wealky acid, actually dissolve the curd by converting it 
into peptones and other products of decomposition, amongst which is 
ammonia, although the bacilli are unable to induce the ammoniacal 
fermentation of carbamide. The spores of these bacilli are far more 
refractory than the lactic acid bacilli, thus offering considerable diffi- 
culty to the preservation of milk. 

The author then treats of the organisms of blue milk : these bacteria 
multiply by fission and by means of spores, they neither curdle nor 
acidify milk, but on the contrary render it gradually alkaline. The 
colouring matter which is produced at the expense of the casein, is, in 
the absence of acid, not sky-blue but rather slate-grey, but becomes 
intensely blue on the addition of acid. These bacilli, by their action 
on ammonium tartrate, produce a green colouring matter which is 
converted into the ubove blue one by oxidation. There can be no 
doubt that these bacilli are not only the invariable concomitants of 
blue milk, but also the inducing cause of this phenomenon. Oidiwm 
lactis is a fungus which forms a thick white mycelium on the surface 
of milk, the latter remaining liquid and becoming faintly alkaline. 
This organism has become erroneously regarded by some as a lactic 
acid ferment ; it only, however, indirectly furthers the production of 
lactic acid by removing the free acid as it is formed, and thus enabling 
the lactic organisms to convert fresh quantities of sugar. 


P. F. F. 
Origin of Microzyme and Vibrioles in Air, Water, Soil, &c. 
By A. Bécuamp (Compt. rend., 100, 181).—A claim for priority. 


Degeneration of Brewer’s Yeast. By H. Buncener (Bull. Soc. 
Chim., 42, 567—573).—As is well known, yeast which has been 
repeatedly employed for fermenting purposes, becomes after several 
generations unfit for further use. Numerous attempts to explain 
this fact have been made, but so far without success. The presence 
and growth of lactic and acetic ferments along with the Saccharo- 
myces cerevisie are not sufficient to cause degeneration, as their 
numbers can be kept down at a minimum in all well-conducted 
breweries. Doubtless the composition of the wort, the quantities of 
sugar, extract, and salts, it contains, have a great deal to do with 
this result, and this is particularly the case with the nitrogenous 
constituents. Of the latter, certain of the amido-compounds which 
yield the nitrogen food to the ferment, are the most important. 
Recent observations have shown that after each fermentation the 
quantity of nitrogen in the yeast increases, as does also the fer- 
menting power; but after a time the fermentation finishes, leaving 
the cells still suspended in the liquid, and the yeast is no longer fit to 
use. J. K. C. 


Vitality of Germs of Microbes. By E. Ductavx (Compt. rend., 
100, 119, and 184—186).—The germs of different species of Tyro- 
thrix, more particularly Tyrothriz scaber, are not killed by at least 
three years’ exposure in a dry state to air at a tropical temperature, 
but are killed by exposure to sunlight at the same temperature for 
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some weeks. The exact time required depends on the species and on 
the nature of the fluid in which it has been cultivated. 

The author has also examined various cultivations which have been 
kept in flasks at the ordinary temperature for several years, including 
those which were used by Pasteur in 1859 and 1860, and which ure 
consequently 25 years old. The vitality of the germs contained in 
these flasks was determined by seeding various liquids with the 
contents of the flasks. Of 27 flasks which originally contained a 
slightly acid aqueous solution of yeast without sngar, only two con- 
tained living germs; of 25 others, 18 contained myceliums which had 
not fructified. Fifteen flasks of aqueous yeast and sugar contained 
only three living species, and 10 flasks of milk contained only two 
living species. In all the flasks which contained living germs, the 
liquid was slightly alkaline, whilst in all the others it was acid. 
Eight flasks containing aqueous yeast and calcium carbonate all con- 
tained living germs. Five flasks containing urine 20 years old, and 
strongly alkaline, contained no living germs. It would seem, there- 
fore, that slight alkalinity is much more favourable than acidity to the 
preservation of microbes. 

Of the 65 flasks examined, 15, or nearly a quarter, contained living 
germs. Among these were certain known species, such as Sterigma- 
tocystis migra, which, if dried in the air, are dead after the expiration 
of three years. The liquids also contained several species of Tyro- 
thrix, still in a very active condition, and several new species of 
microbes. C. H. B. 


Source of the Nitrogen of the Leguminose. By B. E. Drerzett 
(Ann. Agronomiques, 10, 543—544).—The author accepts the conclu- 
sion of Boussingault, confirmed by Lawes, Gilbert, and Pugh, that 
plants do not directly assimilate the free nitrogen of the atmosphere. 
But it still seemed to him possible that leguminous plants should 
assimilate combined nitrogen directly from the air. In order to test 
this point under conditions as nearly natural as possible, he has 
grown clover and peas in pots of ordinary garden soil, in free air, but 
sheltered from the weather and watered with pure distilled water. A 
weighed quantity of soil was used in each case, and the nitrogen in 
it determined (0°415 per cent.). The nitrogen contained in the seeds 
sown and in the matured plants was also determined. Each series 
consisted of six pots, No. 1 being without added manure, No. 2 with 
kainite, No. 3 with kainite and superphosphate, No. 4 with kainite, 
superphosphate, and calcium carbonate, No. 5 without plants, but with 
kainite, superphosphate, and calcium carbonate,and No. 6 without plants 
and without added manure. The results show that peas and clover do 
not absorb combined nitrogen from the air. In all cases except two 
there was a loss, varying from 5°10 to 15°32 per cent. of the nitrogen in 
the soil. The two exceptions were, No. 6, the soil without plants and 
without manure, which gained 0°26 gram nitrogen, and No. 3, peas 
grown with potash and phosphoric acid, in which there was neither 
gain nor loss. The author suggests that acid calcium phosphate 
or bibasic calcium phosphate may react upon the ammonium nitrite 
formed in the soil, and by converting it into calcium nitrite and am- 
monium phosphate may prevent its decomposition. J. M. H. M. 
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A New Germinator. By J. Kénic (Bied. Centr., 1884, 789).— 
A zine trough, 20 cm. broad by 23 long and 4 cm. high is employed, 
this is divided along the length by a strip of zinc reaching to the 
bottom, and on each division thus formed is laid a glass sheet 4 cm. 
broad. Strips of filter-paper, 94 x 17 cm., are laid on the glass, so 
that the ends fall over the sides ef the glass into water in the bottom 
of the trough; the seeds will germinate on this moist paper. 

E. W. P. 

Influence of Light on the Germination of Seeds. By A. Crzsnar 
(Bied. Centr., 1884, 860).—The author finds that many seeds hitherto 
thought to germinate in light only, will do so equally well in darkness. 
Small seeds with poor reserve of material germinate better in light, 
whilst those with a large reserve do so equally well in darkness; he 
did not find any seeds which grew better in darkness than in light. 
Yellow light accelerated, violet retarded germination, and the latter 
at a low temperature almost rendered growth impossible. In white 
light, there was greater energy of growth, a higher percentage of buds 
and generally more activity than with coloured lights; the author 
thinks this due in part to the transformation of light into heat. 

J. F. 

Action of Long Days on Vegetation. By Scuiiszter (Died. 
Centr., 1884, 791).—By reason of the long days in northern latitudes, 
plants produce larger and heavier seeds than in the more southerly 
latitudes; yet although the grain is heavier, the extra weight is not 
due to nitrogenous matter, which remains unaltered. Leafy plants, 
such as vegetables, produce larger leaves, and blossoms which are 


white elsewhere are frequently violet here. E. W. P. 


Influence of Intermittent Heat on the Germination of 
Seeds. By A. v. Lizpensere (Bied. Centr., 1884, 756—757).—Poa 
pratensis germinated to the amount of 80 per cent. when exposed to 
daylight; but when the pots in which the seed was sown, were placed 
in darkness at 22°, only 2°5 per cent. germinated ; from these results, it 
appeared evident that intermittent light was more effective than high 
temperature and darkness; to prove this, seeds were placed in front 
of a window ; in the dark at 20°; in the dark at 28°; and a fourth set 
were alternately in the dark at 20°, and then for 5 hoursat 28°. The 
best results were obtained in this last case, when 23 per cent. germi- 
nated, whilst in the second only 1°5 per cent. didso. Several other seeds 
were tried, and all proved that variable temperatures, even in the dark, 
were better than exposure to sunlight only. E. W. P. 


Effects of Running Water on Plants. By B. Jonsson (Bied. 
Centr., 1884, 860).—When a plasmodium of Myxomycetes in a 
healthy state is placed on filter-paper, so arranged that a portion of 
the paper is in contact with water, a movement in the direction of 
the water is perceived; the author’s experiments were made to dis- 
cover whether the protoplasm of other plants was similarly affected ; 
he found that the hyphen of the spores of mycelia were affected, but 
that the movements were in the same direction as the flow of water. 
He placed young plants of maize in such a way that the roots dipped 
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into swiftly running water; although. at first perpendicular, after 
20 hours they formed a right angle, their points growing against the 
stream, and when their position was reversed with the points down 
stream, they bent until they again brought their points against it. 
J. F. 

Water Culture of Lupines. By Troscuxe (Bied. Centr., 1884, 
850—852).—Lupines have not yet been successfully cultivated in 
water ; the author has been more successful than other experimenters, 
but still cannot produce plants as healthy as those grown in open 
soils. The roots of the water-grown plants do not contain those 
excrescences which are usually present on the roots in a state of 
nature. These excrescences are connected with a minute fungus, but 
the manner of their growth is unknown. The author submitted a 
quantity of them to chemical examination, and found them quite 
different in composition from the roots proper, being very rich in fat, 
albumin, and phosphoric acid; the large proportion of nitrogenous 
matter is similar to that in earth-nut cake, one of the richest feeding 


materials. 
Water Culture of Lupines. By Weiske (Pied. Centr., 1884, 


790).—Lupine seeds were grown in glass vessels which were more or 
less tightly closed, other seeds were grown on paper in basins; the 
solutions contained some nitrogenous, others no nitrogenous plant food 
constituents. When the plants were dead, they were dried and the 
nitrogen estimated. It was found that those plants grown in non- 
nitrogenous liquids contained but very little nitrogen, and that those 


E. W. P. 
Chemical Phenomena of the Respiration of Plants. By T. L. 
Puivson (Chem. News, 50, 288).—In connection with the general idea 
that the exposure of the green parts of plants to light is sufficient to 
cause them to breathe, the author remarks that temperature is quite as 
important an agent. For example: plants were exposed to light on 
two days of nearly equal photometric intensity of daylight; but when 
the temperature was respectively 38° F. and 70° F., in the first case 
the evolution of gas was nil, whilst in the second it was abundant. 
On another occasion a plant at 45° F. in bright sunlight gave no gas, 
whereas, after an hour at 59° F. in much less powerful light, gas was 
evolved. The plants employed in these observations are unicellular 
alge ; they have no stomata, it is therefore inferred that these organs 
are not indispensable for the respiration of plants. A temperature of 
from 60° F. to 90° F. and exposure to sunlight appear to be the 
most favourable conditions for the respiration of these plants. 
Other observations and experiments tend to show that circulation is 
closely connected with respiration, and, like it, is equally dependent 
on temperature as well as light. It is stated that the oxygen evolved 
from the organisms in stagnant water comes from zoospores, and not 
from infusoria, as is sometimes supposed. It is inferred that the respi- 
ration of plants is independent of chlorophyll, but that chlorophyll is 
formed by the process of respiration, inasmuch as the brown or 
yellowish Protococcus pluvialis emits oxygen, and algew accidentally 


grown in the basins were the richest in this constituent. 
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bleached by adding a minute quantity of sodium hydroxide to the 
water in which they were being cultivated, after washing and again 
exposing to light, gave off oxygen after four hours, and the next day 
developed green patches. The author’s experiments negative the 
idea that for the cultivation of plants, carbonic anhydride may be 
replaced by organic acids. D. A. L. 


Evaporative Surfaces of Plants and Influence of Moisture in 
Soils on Plant Growth. By H. Heturtecen (Bied. Centr., 1884, 
034—849).—The author’s previous experiments have convinced him 
that plants so dissimilar as beans and barley have nearly the same 
extent of evaporative surface, the measurement of which, although 
difficult, should afford much information as to the effect of moisture in 
the soil. These effects have been frequently remarked. The author 
made experiments with barley grown in soils containing 10, 20, 40, and 
60 per cent. of water; with the higher percentages, the size of leaf 
increased proportionally, but when examined under the microscope 
the leaves of the plants grown with the lesser quantities of moisture 
showed far larger numbers of stomata than the others, and in the 
former the stomata were larger, and the cells more developed. The 
greater quantity of matter produced by well watered plants, appears 
to be due to the quick multiplication and development of the cells ; 
in the less watered plants, the contents of the cells appear to be more 
concentrated. 

Plants do not possess the power of assimilating the moisture 
existing as vapour in the air; the rainfall is therefore a most impor- 
tant factor in the growth of plants in dry soils; the transpiration 
from the leaves and the loss of moisture from the soil by evaporation 
serves to balance the effect of excessive rainfall. The author has 
observed the fall for 15 years at one station, but the conclusions 
drawn are incomplete. Soils possess this power of absorption of 
moisture from damp air; the author’s experiments show that they do 
not absorb sufficient for plant-life in the absence of other sources of 
moisture. The diffusion of rain in the soil depends very much on the 
physical condition of the soil, which for this purpose may be looked 
on as a mass permeated by numerous capillary tubes of smaller or 
larger dimensions. One important result of the experiments was the 
great difference in the absorptive capacity of one and the same soil 
when in loose or close condition, the proportion in good garden soil 
being in round numbers 2:3, and the author thinks the great 
advantage of deep cultivation consists as much in improving the power 
of absorption, as in bringing fresh soil to the surface. J. F. 


Existence of Manganese in Plants and Animals. By E. J. 
Mavumene (Bull. Soc. Chim., 42, 305—315).—Manganese occurs in 
small quantity in most vegetables; tea is particularly rich in mangan- 
ese (0°5—0°6 per cent.). So also is tobacco, especially the Kentucky 
variety, which contains from 1°5—1°'6 per cent. Both yellow and red- 
cinchona bark appear to contain more than traces of manganese. 
Lemons, oranges, garlic, and onions do not contain this element. 
Human blood, as is generally known, does not contain the metal, but 
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small quantities can be detected in milk, urine, bones, and hair, and 
in mutton fat. The feces often contain considerable quantities, in 
fact the manganese taken in food appears to be eliminated prin- 
cipally by this excretion; whence the author concludes that mangan- 
ese is not essential to the support of the animal system, and for this 
reason cannot be employed in medicine as a substitute for iron. It 
probably, however, plays an important part in the nourishment and 
development of certain plants. W. R. D. 


Influence of Temperature on the Development of Wheat. 
By E. Riser (Bied. Centr., 1884, 778—779).—It appears that wheat 
ceases to grow when the temperature falls below + 6°: atable shows 
that the highest yields have occurred in those years with the highest 
total temperatures (above + 6°) namely: 2215° in 1868—69, and 
2318° in 1873—74. E. W. P. 


Cultivation of Swedish and German Cereals. By G. Lizesscuer 
(Beid. Centr., 1884, 775—776).—Swedish seed is to be recommended 
for rough high lying land, but the yield of such seed is much inferior 
to that of German origin, except perhaps in the case of oats. 

E. W. P. 

Comparison of Barleys of Different Countries. By L. Marx 
( Bied. Centr., 1884, 853—855).—In order to decide the question as to 
what country produced barley richest in proteid matter, the author 
analysed more than 400 samples from different countries and from 
harvests of six years. He found the mean percentages of proteid 
matter to be Russia 12°76, Baden 12°38, Sweden 11°97, Danubian 
provinces 11°68, Branswick 11°49, North Germany 11°21, Bavaria 
10°76, Alsace 10°70, Hungary 10°62, France 10°55, Hesse 10°43, 
Wiirtemburg 10°38, Denmark 10°91 (9°91 ?), England 9°69, and 
Austria 9°61. 

Some of the Bussian barley yielded 16 per cent. of proteid matter ; 
the maximum in Baden was 15 per cent., the minimum 10°60 per cent. 
Bohemia and England gave few samples of over 10 per cent.; 68 
samples of Bavarian were examined, six of which were over 12 per 
cent., the remainder under 10 per cent. 

Amongst French barleys, those of Auvergne were the lowest, those 
of Champagne and Burgundy being up to the average of Bavaria. 
The nitrogenous contents of Hungarian varied more than any other, 
some containing but 9 per cent., others 12 per cent. : as a rule thick 
skinned grain is poorer in nitrogen than thin skinned, but not 
invariably. The quantity of phosphates in barleys varies also within 
wide limits, but bears no relation to the nitrogenous contents. 
Chemical analysis is, in the opinion of the author, the only means of 
judging grain, if the brewer requires regular fermentation and sound 
yeast. ad. Bs 


Ensilage Experiments with Various Fodders. By Kircuner 
and others (Bied. Centr., 1884, 817—822).—Experiments made in 
England are first referred to. Several silos at Merton in Norfolk 
constructed with cemented sides were filled with finely chopped coarse 
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grass part cut in rain, part in unsettled weather, 1—2 lbs. of salt per 
ewt. were added and the whole well trodden in. In one case, after 
three weeks, the mass had shrunk one-third in bulk, a wooden covering 
was then put on, then 8 or 9 inches of clay and on that heavy stones. 
After 3 to 5 months the fodder was found well preserved and was 
eaten readily by cattle, after removal of the topmost and lowest layers. 
Similar results were obtained with lucerne, red clover, and rye-grass. 
Other experiments made in Kent were equally successful. Miles 
(Massachusetts) in the Milk Gazette, recommends a method for keep- 
ing the fodder sweet, and preventing acidification. The bacteria which 
are the acid ferment, are killed by a temperature of 50—60°; he 
proposes to obtain that temperature by slow filling of the trenches, 
when the temperature advances to 70°; quick filling and stamping 
down will only give about 40°. Baker is reported to have used old 
petroleum barrels as silos and kept fodder therein for a long time, 
without injury. Thomas, who reports on these experiments, thinks 
there is nothing new in them, and that they teach nothing; he 
considers it is teaching a false doctrine to say that green fodder can 
be preserved unaltered ; heating more or less must take place, which 
in a plant is a sign of decay, and fermentation must invariably set in, 
attended with important loss of substance. 

Kirchner as a result of his experiments expresses an unfavourable 
opinion of ensilage with green maize ; there was a loss of 15 per cent. 
in weight, of which about one-third was protein, and in 8 months 
there was a loss of 41'2 per cent. of protein. In three experiments, in 
feeding milch cows with acid fodder, he found that the quantity of 
milk was increased, but the quality deteriorated, there was less fat, 
it had the taste of butyric acid, and the butter made from it kept badly 
and had a disagreeable flavour. Schultze studied the changes which 
took place in lupines, maize, and lucerne preserved in casks for three 
months, at the end of which time a very serious loss of nitrogenous 
substance had occurred. E. Kinch, in experiments with grass 
perceived a similar loss (Trans., 1884, 122); Liebscher made experi- 
ments with sliced beets in deep trenches lined with cement, and 
covered some with heavy stones, some with soil; in two of them 
1 kilo. of borax was mixed with the roots. In six trenches, the per- 
centage of weight lost was from 7 to 19 per cent., and the addition of 
borax appeared to have an injurious effect. J. F. 


Loss of Weight in Ensilage of Beet-leaves. By M. Mircxer 
(Bied. Centr., 1884, 815—816).—Two quantities of leaves were stored 
in pits in October, and taken out in March: the loss per cent. on one 
lot was 16°31, on the other 16°38, the analysis showed that part of the 
protein had changed to amides, lowering the value as fodder. 

These experiments convince the author that acidification of green 
fodder is a wasteful operation, only to be resorted to when other 
methods of preservation are not possible, as is often the case where 
large crops of beets are grown. J. F. 


Cultivation of Sugar-beet at Grignon in 1884. By P. P. 
DewéRain (Ann. Agronomiques, 10, 529—539).—The experiments of 
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1884, were undertaken with the especial object of ascertaining to 
what extent certain improved strains or varieties of sugar-beet would 
withstand the impoverishing effect (as regards percentage of sugar) 
of heavy doses of farmyard dung and other nitrogenous manures. 
The variety chosen was “ Vilmorin’s improved” sugar-beet, with 
which the author had previously obtained excellent results as regards 
yield. The weight of roots and leaves obtained on the different plots, 
and the percentage of sugar contained in the juice, are set forth in the 
annexed table :— 


per cent. 


Roots, Sugar, 
F of juice. 


Manure per hectare. 


30,000 kilos. ene % manure + 300 kilos. 

sodium nitrate . 43,400 , 18-1 
20,000 kilos. farmyard n manure + 400 kilos. . 

sodium nitrate . -| 386,000 , 17°6 
30,000 kilos. farmyard 1 manure + 1500 kilos. 

lime 35,900 J 17°4 
20,000 kilos. farmyard manure + 200 kilos. 

sodium nitrate + 200 kilos. potassium chlo- 
38,000 18°9 
20,000 kilos. ide ig manure + 600 kilos. 

flesh manure. . veescacéeenecy Gee . 19°4 
40,000 kilos. farmyard 1 manure 35,500 ; 18°8 
40,000 kilos. ee manure + 200 kilos. 

GUD HENIID «0 oc wt oe cc cssesee . -| 38,200 . 18 ‘0 
1000 kilos. flesh manure..... 83,200 , 19-2 
1000 kilos. flesh manure + 1500 kilos. Mme... 80,700 ‘ 17°8 
500 kilos. torrefied horn. . on bneesees $3,700 ; 19°6 
1000 kilos. new leather, torrefied . eceees| 34,900 , 18°7 
1000 kilos. old leather, ‘torrefied. . re a : 19°8 
800 kilos. azotine. . . (ee ss encodes 34,200 0 19 °4 
1000 kilos. “ beet manure ” bene sngeseneunes 34,200 ; 20-4 
1000 kilos. “ a coccccccccsece| 33,600 19°9 
IE 65560566 cocisdesdccnsncecccees) See 19 0 


Azotine is a soluble nitrogenous manure prepared by the action of 
alkalis on woollen and cotton refuse. ' 

The most suitable manure appears to be farmyard manure in con- 
junction with Chili saltpetre; the results of the experiments of 
previous years lead also to this conclusion. The variations in the 
percentage of sugar are so small that they cannot be attributed to the 
action of the different manures; on the other hand, the experiments 
show that a suitably chosen seed will respond liberally to large 
dressings of manure without any deterioration in the quality of the 
roots. Analyses of roots taken at random showed also that the large 
roots were as rich in sugar as the small ones. J. M. H. M. 


Cultivation of Various Sugar-beets. By G. Lizsscner (Bied. 
Centr., 1884, 774—775).—When manured with 18 per cent. super- 
phosphate and Chili saltpetre, “ Little Wanzlebener” yielded best as 
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regards total weight of roots and sugar, though “ Vilmorin blanche” 
gave the highest coefficient of purity. At an experimental station 
400 feet higher, the results as regards yield were the same, but the 
richest roots were produced from Stroebnitzer seeds. E. W. P. 


Sugar-beet Seed as Fodder for Cattle. By H. Peter (Bied. 
Centr., 1884, 755—756).—Old sugar beet seed is recommended as a 
valuable substitute for linseed cake ; by its use, cattle will increase at 
the rate of 1°57 kilo. daily. E. W. P. 


Adulteration of Linseed Cake and Rape Cake. By G. 
Kuetn (Bied. Centr., 1884, 788).—Chaff and water are now being 
largely added to linseed cakes. In rape cake, the unground seeds of 
Setaria viridis and other plants have been found, all of which are 
almost absolutely indigestible. E. W. P. 


Composition of the Seeds of the Cotton Tree. By Sacc 
(Compt. rend., 99, 1160—1161).—The seeds of the cotton tree culti- 
vated in Bolivia have the following composition :—Casein 6-00 ; dextrin 
(20; sugar 2°0; fibrin 23°70; lignose 32°40; starch 9°60; oil 9°60; wax 
080; ash 8:00; water 8:00 = 100. They yield when ground, yellow 
flour 56°50; black bran 40°50; loss 3°00 = 100. It is evident that 
these seeds may constitute a very valuable food. -A solution of the 
seeds may be used for removing the excess of lime employed in sugar 
refining, the lime being precipitated in the form of an insoluble 


caseate. The aqueous solution also forms an agreeable orgeat. 
C. H. B. 


Analyses of Cotton Seeds. By F. Kénic (Bied. Centr., 1884, 
791). 


Egyptian. 
American. Natural. Freed from cotton. 
per cent. per cent. per cent. 
10°78 11°42 
19°50 19°94 
24°76 25°34 


20°63 20°08 

20°13 18°93 

4°18 4°29 

E. W. P. 

Fairy Rings. By F. v. Taiimen (Bied. Centr., 1884, 792).—These 
rings are produced by the growth of mycelium, which contains much 
nitrogen, so that the grass receives much valuable manure. At the 
same time this fungus exerts a baneful influence on the grass roots, 


consequently discolored grass is frequently to be found within the 
ring. E. W. P. 


Variations in Rainfall. By W. Kremser (Bied. Centr., 1884, 
793—794).—The author has had the opportunity of collating the 
results of an extended series of observations made under the auspices 
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of the Italian Meteorological Institute at 15 Italian and 24 German 
stations, with a less number of those in other countries. He states 
that the variations in the amount of rainfall increase as the equator is 
approached, and that regions lying under the shadow of mountain 
ranges are more subject to alterations than plains in the same latitude. 
The mountains arrest the rain clouds, but the distances of those 
clouds from the earth of course affects the results. In plains, the fall 
is more regular. The variations are greater in cold seasons of the 
year than in the warm months. J. F. 


Micro-organisms im Soil. By E. Woutny (Bied. Centr., 1884, 
796—814).—The changes, physical and chemical, which take place 
in earth containing humus, or the organic remains from which it is 
formed, are of great interest, and have important bearings on the 
fertility of the soil. In well-worked porous and aérated ground, the 
decomposition of organic matter under favourable conditions liberates 
carbonic anhydride, water, ammonia, and a little free nitrogen, some 
of which combine with the inorganic substances necessary for the 
growth of the plant. The process of decomposition is generally con- 
sidered as one of oxidation, and Schlésing, Mintz, and Warington 
regard it as due to the action of lower organisms. In well aérated 
soils, little ammonia is formed; it is quickly oxidised to nitric acid; 
but when the nitrifying organism is destroyed by treatment with 
chloroform, carbon bisulphide, or by means of heat, the ammonia 
prevails, and the nitrites and nitrates are reduced. Schlésing and 
Miintz produced nitrification in sterilised solutions by the addition of 
a mere trace of earth; they found in the fluid small filiform bodies, 
from which pure cultures were obtained. This they consider to be the 
nitric ferment; it is widely diffused, and finds its most favourable 
habitat in arable soils; it is also found in sewage water, and less 
frequently in flowing water; it does not appear to exist in the air, at 
least it has not been obtained from that source. 

It is easy to understand the great influence exercised by conditions 
of moisture, heat, and light on the activity and multiplication of these 
organisms. Schlésing proved in 1873 that nitrification depends on 
the free access of oxygen; when the supply is restricted, nitrification 
ceases, and when it is withheld altogether, the nitrates already 
formed are reduced. Moisture is also an important factor; even at 
ordinary temperatures dryness is hurtful to the ferment, and earth in 
which the process is in full activity is rendered perfectly sterile by 
being dried. It is not surprising that heat should greatly influence 
the growth of the ferment; at 5° the process proceeds slowly; at 12° 
it is clearly visible; at 37° it reaches its maximum, and at 55° it 
ceases. Warington’s experiments (Trans., 1878, 44) have shown the 
great influence of light, the organisms prospering best in darkness. 

The oxidation of the carbon of organic matter is caused in a similar 
way by organisms, and under conditions very similar to those of nitri- 
fication. The author has established that treatment with chloroform 
vapour, the addition of antiseptics such as carbolic and boric acids, or 
thymol, or heating to 130°, very materially retards the production of 
carbonic anhydride. The same factors which promote nitrif:cation 
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influence this process ; the production of carbonic anhydride proceeds at 
the same time as nitrification, but is independent of atmospheric oxygen, 
deriving what is required from the soil. This appears to support the 
opinion that the-air contained in well tilled soil is frequently changed. 
It is well known that organic substances used as manures decompose 
more rapidly in well aérated earth, sandy or gravelly, than in close, 
loamy, or argillaceous soil. Warmth greatly influences the activity of 
production ; the most favourable temperature is 50° to 60°, but even at 
0° the process goes on slowly. Moisture is in this case as necessary as 
in that of nitrification; soil containing 4 per cent. of water was found 
by Fodor to yield 16 times as much carbonic anhydride as the same 
soil with only 2 per cent.; too much moisture arrests the process by 
diminishing the quantity of available oxygen present. The reduction 
of the nitrates already formed must be considered also as a physio- 
logical process, dependent on the presence of organisms which do not 
require oxygen (Pasteur’s anaerobes). Deprived of air, the organic 
matters yield small quantities of carbonic anhydride, water, ammonia, 
free nitrogen, and a carbonaceous, black, turf-like mass, an acid 
humus, difficult of decomposition. Recently, a ferment has been 
discovered in arable soil which is capable of inducing alcoholic fer- 
mentation. The enormous numbers of micro-organisms in soils may 
be guessed from observations made at the Observatory of Montsouris, 
where one gram of earth was computed to contain 750,000, and at 
Gennevilliers, 870,000 to 900,000 spores. 

As the influence of heat, moisture, &c., does not always tend in the 
same direction, the author believes that the decomposition of organic 
matter is governed chiefly by that factor, of which a minimum is 
present. The physical conditions of soils have a very great influence 
on decomposition, namely, permeability to air, the capacity to retain 
moisture, and in great measure the state of the subsoil. The power 
of absorbing and retaining the sun’s heat is different in various soils ; 
a dark-coloured soil is warm during the day, and parts quickly with 
its heat at night. This variation can, however, be fully neutralised 
by judicious admixture of humous substances. 

The effects of vegetation and of spreading manures, straw, &c., on 
the surface are very important; ground when protected by vegetation 
is warmer than when fallow, and variations of temperature are less; 
when covered with a thin layer of straw, &c., it is a medium between 
naked and vegetation-covered soil ; if the layer is too thick, it becomes 
colder. In speaking of the effects of the constant culture of food plants, 
the author comes to the conclusion that soils which are tilled year 
after year become poorer, no matter how richly they may be manured, 
and that they commence to recover their fertility when laid down in 
grass for either meadow or pasture. This property of enrichment of 
the soil belongs also to leguminous plants, but it is not because, as 
many assert, that these plants have the power of obtaining nitrogen 
from the atmosphere, but is due altogether to the methods of culture. 

The chemical composition of soils has an important bearing on the 
decomposition of organic matter; the presence of lime facilitates it 
greatly ; the contents in humus is also a factor; the production of 
carbonic anhydride does not proceed always at as rapid a rate as at 
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first, and too great a quantity may hinder the activity of the micro- 
organisms. The author considers the subject one for further experi- 
ment, but is of opinion that no doubt should exist that all changes in 
the humous matters contained in arable earths are due to micro- 
organisms, and that their activity is governed by the factor which is 
present in a minimum, and is dependent on a balance of various 
important influences. J. F. 


Germination in Soil rich in Organic Matter, but free from 
Microbes. By E. Ductaux (Compt. rend., 100, 66—68).—Haricot 
beans and peas were sown in soil which had been previously sterilised, 
and then moistened with sterilised milk, care being taken that no 
microbes were introduced along with the seeds. Under these con- 
ditions the seeds germinated, but after two months the milk had 
undergone no alteration, and the plant when dried weighed less than 
the original seed, and in appearance resembled the plants produced by 
the germination of seeds in distilled water. The author has previously 
shown that casein only becomes assimilable by living organisms under 
the simultaneous or successive action of two diastases, rennet and 
casease. It would seem, therefore, that the seeds in germinating do 
not secrete and diffuse through the surrounding soil either of these 
diastases. Precisely similar results were obtained with soil containing 
saccharose, and with soil containing starch-paste. The cotyledons, 
therefore, secrete neither sucrase nor amylase. 

These results show that a seed germinating in a soil rich in organic 
matter is unable of itself to assimilate the organic matter, and is 
dependent on the action of microbes which convert the organic 
matter into assimilable forms, and thus place it at the disposal of the 

lant. 

The fact that a germinating seed cannot assimilate starch from the 
surrounding soil, seems at first sight opposed to the fact that the 
rescrve store of starch in the seed itself is used up during the 
germination of the seed and growth of the young plant. For a plant 
to secrete diastase in the interior of its own tissues is, however, a 
very different thing to diffusing it into the surrounding soil. > 
C. H. B. 

Solution of Wool-dust. By Mircxer (Bied. Centr., 1884, 785. 
—For every centner of wool-waste, 5—7 kilos. calcium oxide is to be 
slaked and mixed with the wool, thoroughly moistened with water 
and mixed so as to remove all fat; the heaps, 6 inches high, are to be 
left covered with earth for two to three months, but they must be 
kept moist. After this time an excellent compost is formed. Sul- 
phuric acid may also be used; it is more expensive, but there is then 
no loss of ammonia. The mixture of wool and 50° acid is made in 
leaden troughs, and regularly stirred until the mass becomes thick 
and unworkable. E. W. P. 


Peat as Manure. By Scureiner (Bied. Centr., 784).—Oats were 
sown in boxes filled with sand, to which had been added various 
mineral manures, and in some cases 5 per cent. of peat. The best 
crops were obtained from minerals (no details given) and ammonium 
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sulphate and peat ; the same results were obtained when barley, rye, 
beans, &c., were grown. K. W. P. 


Straw, Peat, and Sawdust as Litter. By H. Sacnier (Bied. 
Ceutr., 1884, 783).—These three materials were employed by the 
Paris Omnibus Company as litter, and there was produced of straw 
manure 25 kilos., of peat 10O—11, of sawdust 12—13 kilos. per horse 
daily, and they contained 0°51, 0°68, and 0°45—0°49 per cent. N respec- 
tively. After use on the land as manure for two successive crops, it 
was found that the sawdust and peat were equally good, and both of 
them better than straw. E. W. P. 


Manuring Experiments with Precipitated Phosphate. By 
Lispecks (Bied. Centr., 1884, 735).—The crops were barley after 
beet, oats after potatoes; and the manures Chili saltpetre, saltpetre 
with superphosphate, and with precipitated phosphate. Results: the 
nitrate increased the crops, and the addition of superphosphate was 
of no advantage, but precipitated phosphate was a gain; the land 
where the barley was sown was clayey loam, whilst the oats grew on 
chalky humous soil. E. W. P. 


Sidney Guano. By Mircker (Bied. Centr., 1884, 785).—This is 

a new guano from Sidney Island resembling Baker Island guano, and 

produces 18°8 per cent. soluble phosphate. Gilbert’s analysis is as 

follows :—Water 7°38, CO, 2°64, SO, 1°63, P.O; 34°41, CaO 42°96, 

MgO 2:03, Na,O 0°76, Cl 0°87, Fl 0°40, organic matter 7°29 (N=0°28). 
E. W. P. 


Manuring Sugar-beet. By G. Liesscner (Bied. Centr. 1884, 
737—745).—It was arranged that phosphoric acid should be tried 
against nitrogen (equal quantities of Chili saltpetre and ammonium 
sulphate) and against farmyard manure in various proportions, and 
well mixed with one another. During growth, those plants were the 
strongest which were manured with nitrogen and farmyard manure, 
phosphates having but little influence by reason of the drought. The 
heaviest crop both of roots and sugar was produced by the use of 800 
centners farmyard manure, mixed with 72 kilos. per hectare of phos- 
phoric acid in the form of 18 per cent. superphosphate. This same 
result was obtained when equal parts of nitrogen and phosphate were 
used. The author then discusses the quantities of each manure which 
are most heneficial from a financial point of view on his land, as well 
as the value of farmyard manure under the same circumstances. 


E. W. P. 


Parallel Experiments on Peat Compost and Chili Saltpetre 
as Manures for Sugar-beet. By L. Kunrze (Bied. Centr., 1584, 745 
—747).—The compost which is obtained by soaking up the waste 
liquids from the sugar manufactory with peat contains 2°5—-3:3 per 
cent. N, and 11°5—14 per cent. K,O, and it is in a good saleable 
form. This compost was compared with saltpetre as a manure, both 
being aided by guano or superphosphate. Taking the average of the 
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plots, the peat compost was the best both as regards total yield and 
“quotient of purity.” Several varieties of roots were sown, but all 
with a similar result. E. W. P. 


Analytical Chemistry. 


Estimation of Hydrogen Peroxide. By H.S. Carpenter and W. 
O. Nicuotson (Analyst, 9, 36—41).—The authors have made numerous 
determinations of the quantity of hydrogen peroxide in aqueous 


solutions, employing various methods—titration with i perman- 


ganate and measurement of the volume of gas liberated, and titration 
with potassium iodide and sodium thiosulpbate. From their results, 
they conclude that the reaction which takes place when an acid solu- 
tion of hydrogen peroxide is treated with permanganate, can be 
correctly represented by the equation K,Mn,0, + 5H,0O, + 3H,SO, = 
K,SO, + 2MnSO, + 8H,0 + 50,, as stated by Kingzett (Trans., 
1880, 805). Moreover, they recommend the first of the above- 
mentioned methods as rapid and accurate, and remark on the inferior 
quality of commercial hydrogen peroxide. D. A. L. 


Apparatus for the Rapid Estimation of Hydrogen Peroxide. 
By Marttnon (Bull. Soc. Chim., 42, 449—451).—A small wide tube 
or flask is fitted with a caoutchouc cork with two holes, through one 
of which connection is made with an open graduated tube, of which 
the lower end is immersed in water; through the other passes a tube 
closed at its upper end and blown out to an open bulb at the lower 
extremity, in such a manner as to hold a few drops of liquid. 1 or 
2 c.c. of the hydrogen peroxide are placed in the wide tube, and a 
fragment of manganese dioxide with three or four drops of solution 
of caustic soda, potash, or ammonia (free from carbonates) in the 
small bulb. The latter, after the cork has been firmly fixed, is pushed 
down into the hydrogen peroxide, the solution shaken, and the amount 
of oxygen generated is read off in about two minutes, the usual pre- 
cautions being observed. J. K. C. 


New Method of Testing for Chlorates. By Fourmonr (J. 
Pharm. [5], 10, 96—97).—A solution of a chlorate when treated 
with copper and sulphuric acid gives a green solution; a nitrate 
similarly treated gives a blue solution. If chlorides and nitrates are 
both present, the former must first be removed by precipitation with 
silver acetate. H. B 


Quantitative Estimation of Nitrogen. By K. Krevuster 
(Land. Versuchs-Stat., 31, 207—318).—After stating his objections 
to Dumas’ method for the volumetric estimation of nitrogen, as 
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occupying much time, being troublesome and expensive, the author 
proceeds to describe the modifications which he has introduced, so as 
to render the analysis more accurate, more rapid, and less extravagant. 
The first object to be attained is that the whole apparatus shall be: 
free from air, and that when oxygen and carbonic anhydride are 
introduced, there shall be no air introduced at the same time. The 
ordinary method for the preparation of carbonic anhydride, by the 
action of hydrochloric acid on marble, is unsatisfactory, as there is 
always a residue of air amounting to jo55 of the volume of the 
apparatus; the production of carbonic anhydride by the heating of 
sodium hydrogen carbonate, lead or manganese carbonate in auxi- 
liary tubes, is likewise unsatisfactory, for although pure gas is formed, 
yet it is at the risk of destroying the whole analysis. The employ- 
ment of combinations of these two processes, as recommended by 
Ritthausen (Pfliiger’s Archiv, 18, 336) and Gruber (Zeit. f. Biol., 16, 
371), is followed by good results, but the simplicity of the whole 
arrangement is much impaired. 

It is therefore recommended that carbonic anhydride should be 
prepared from sodium carbonate and sulphuric acid, when gas con- 
taining only sgh, of air is produced. Whilst working at this part of 
his researches, the author found that there were no exact accounts of 
the quantity of air set free by the action of hydrochloric acid on 
marble, consequently he experimented on this point, and found that 
as a rule i litre of carbonic anhydride contained ;,\,, of its volume of 
air; when sulphuric and sodium carbonate were employed, the admix- 
ture was reduced to z;'55, and even to g455, when the soda was very 
compact and the acid freshly prepared. To prepare the sodium car- 
bonate in the best form for use, it is fused with 4—1 of pure potash, 
and cast in small sticks; the acid consists of 2 vols. concentrated 
acid, which is to be added to 3 vols. of boiling water; if the acid is 
introduced slowly at the edge of the basin the whole mixture is kept 
at the boiling point, and when cooled it will absorb but little air. A 
further source of error is the air which obstinately adheres to the sur- 
face of the combustion tube, asbestos, copper oxide, and finely divided 
copper, but still, this small quantity may be nearly wholly got rid of 
by removal of the air and introduction of carbonic anhydride, but 
such is not the case when granular copper oxide is employed. To 
avoid this residual air as much as possible, granular copper oxide 
should not be used if it can possibly be replaced by anything else, 
but if otherwise the exhaustion of the whole apparatus is imperative, 
as well as heating the oxide. On account of these objections to the 
use of copper oxide, copper oxide asbestos and copper asbestos are 
recommended as far superior to any of the three used separately, 
because it is quite possible for hydrocarbons to escape combustion 
by passing through channels in the copper oxide, without coming in 
direct contact with it; the elasticity of the copper oxide asbestos pre- 
vents the formation of these channels, and consequently no hydro- 
carbons can escape as such. Copper oxide asbestos is prepared as fol- 
lows :—Dissolve 150 grams of copper sulphate in 400 grams hot water, 
plunge into this solution 50 grams of loose asbestos of medium length of 
fibre, and then evaporate the mixture nearly to dryness; place the 
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asbestos thus saturated with salt ina dilute sodium hydroxide solution 
(160 grams to 2—3 litres water), and boil for half an hour, or 
until the liquid is no longer coloured blue or green, then decant, 
collect the solid on a filter and wash until all sulphuric acid is 
removed ; after drying, and before immediate use, ignite in a crucible. 
When the copper asbestos is required, the above preparation is 
reduced in an ordinary combustion-tube, and to facilitate the passage 
of the gas, a cylinder of wire is first introduced, which cylinder may 
afterwards be filled with the asbestos. As a frequent consequence of 
incomplete combustion, the percentage of nitrogen is found to be too 
low; this is generally obviated by the employment of mercuric and 
s.lver oxide, but for various reasons the author objects to the employ- 
ment of these and most other compounds which set free oxygen when 
heated ; he prefers to generate oxygen from a mixture of potassium 
chlorate with 14 times its volume of copper oxide. To ensure a 
quiet and regular evolution of gas, the chlorate should be fused, 
cooled, and powdered, and then carefully mixed with the exact 
quantity of the copper oxide, preferably by shaking it thoroughly in a 
flask. 

Another source of error in analysis is the passage of unreduced 
oxides of nitrogen out of the combustion-tube; to insure the reduc- 
tion, metallic copper, in the form of a spiral of turnings, &c., is 
generally introduced into the tube; Kreusler, however, prefers to use 
the copper asbestos already referred to, as he finds that all oxides are 
reduced, and, however rapid may be the evolution of oxygen, none 
ever passes the plug of asbestos. Morgan (Zeit. Anal. Chem., 21, 
253) has stated that a further source of error is the formation of 
nitric and nitrous acids (nitric oxide oxidised by oxygen), which 
attack the glass of the combustion-tube, forming their corresponding 
salts; but this statement the author has been unable to confirm. The 
author deplores the care with which analyses are calculated out to the 
second and third decimal place, when it is remembered how little 
attention is paid to other factors which should be considered in the 
calculations, namely, that burettes, &c., are not always calibrated, that 
no account is generally taken in weighing of the value of the displaced 
air, &. 

The method of analysis is described at great length with the aid of 
diagrams in the original paper, and does not admit of abstraction, a 
short statement of the arrangements in the combustion-tube must 
therefo-ve suffice. The combustion-tubes should be about 115 em. long 
by 14 mm. broad, both ends being open and with rounded edges, and at 
about the middle of the tube a plug of copper oxide asbestos, about 
2 em. long, is to be inserted ; to the left of this comes about 2 em. of 
granular copper oxide, and then about 24cm. of copper oxide asbestos. 
The next 14 cm. is occupied by metallic copper, the first 2 em. con- 
sisting of compact metal produced by oxidising turnings and then 
reducing them, whilst the last 12 cm. is filled with copper asbestos ; 
finally, 6 cm. are occupied by copper oxide asbestos. Previous to the 
filling of the tube in the manner just stated, a copper wire spiral is 
introduced, extending the whule length thus filled. The boats for 
holding the substance and the potassium chlorate are made of sheet 


i el 


al i i, BO oe 


ANALYTICAL CHEMISTRY. 433 


brass, worked into shape round a glass rod ; the boat which holds the 
substance is placed in the middle of the tube, and is separated from 
the other boat at the end by a cylinder, 10 cm. long, of platinum 
gauze, containing copper oxide asbestos; this cylinder is furnished 
with a short wire bent into a loop, so as to be readily withdrawn. To 
prevent bursting from internal, or collapsing from external pressure, 
the whole tube is enveloped for four-fifths of its circumference in 
sheet brass divided into five pieces, which overlap one another at their 
junctions, where they are lightly bound round the tube by wire; the 
whole is then laid on the bed of the furnace, which has been pre- 
viously strewn with tale or magnesite. With the apparatus so con- 
structed, several analyses may be made, as only the boats and the 
platinum cylinder have to be withdrawn for refilling and removal. 
The connection between the combustion-tube and the other parts of 
the apparatus are made by short pieces of glass tubing fixed into the 
combustion-tube by short pieces of india-rubber tubing; these glass 
slips, which are somewhat tapered at the end, pass into conical tubes, 
which are connected respectively with the carbonic anhydride ap- 
paratus and the gas measurer; to ensure hermetic closing at the 
junction of the two glass tubes, sealing-wax is used as proposed by 
v. Jolly. The capillary tube leading from the carbonic anhydride 
apparatus is of copper, whilst the glass tube leading to the gas 
measurer rises upwards for a height of over 76 mm., the supports 
employed do not press on any part of the whole arrangement, no 
clamps being used. For the method of conducting the combustion, of 
collecting the gas and its measurement, reference must be made to the 
original paper. The small amount of air which persistently adheres 
to the metallic copper, and is not removable by exhaustion nor by 
carbonic anhydride, has been already referred to; to remedy this 
error 0°13 mgrm. N must be subtracted from the total nitrogen for 
every 5 grams of metallic copper employed. Estimations of nitrogen 
in various organic and inorganic componnds are given to show the 
accuracy of the process which, for its performance, only requires about 
100 minutes. 

I. Experiments with Will-Varrentrapp’s Method and some Remarks 
on Kjeldahl’s Process—The estimation of the nitrogen in many 
nitrogenous compounds, such as uric acid, legumin, &c., when made 
by the soda-lime process, is quite accurate, but there are some sub- 
stances which, as Liebermann and others have shown, do uot yield up 
the whole of their nitrogen in the form of ammonia. Menozzi asserts 
that he can only obtain 40 per cent. of the nitrogen in milk as 
ammonia ; Musso says that when milk has been creamed it will only 
give up 81—88 per cent. of its nitrogen. Kreusler therefore has 
made analyses of milk under various conditions, employing in some 
cases a glass tube, in others a short or a long iron tube, mixing the 
dry milk with chalk, &c., both dry and moistened with water. The 
mixture of the substance with some neutral solid is placed in a boat 
of sheet iron 25 em. long, when it is well moistened and thorouglily 
mixed with soda-lime. The results obtained were as follows:—The 
addition of indifferent substances (calcium carbonate, strontium sul- 
phate) to the dried milk did not raise the percentage of nitrogen 
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above 90 per cent. of the whole nitrogen present; if moist hydrogen 
was passed through, then the yield was raised to 93—95 per cent., 
and finally the use of an iron tube again brought a slight increase. 

As Will-Varrentrapp’s method was found to be so untrustworthy, 
Kjeldahl’s method (Zeit. Anal. Chem., 22, 366) was examined to see 
whether it really was an improvement, and also whether it could be 
improved upon. To prepare a strong acid in which to digest the 
substance to be analysed, 1 litre of rectified sulphuric acid was mixed 
with 200 grams of phosphoric anhydride; 20 c.c. of this acid is quite 
sufficient to act on 1—1‘5 gram substance. The digestion was con- 
ducted in a flask slightly inclined, and partially closed, the heat being 
applied for six hours; the addition of the permanganate was without 
danger. To drive off the ammonia, 100 c.c. of soda solution (1 part 
of fused sodium hydroxide to 25 parts water) was added, and the mix- 
ture boiled over a naked flame in a globe-shaped flask, the level of the 
liquid being kept constant (the amount of liquid being about 250 c.c.); 
the introduction of zinc turnings permitted the evaporation to be 
carried on until the volume was reduced to 150 c.c., before any 
“bumping” set in. Even with these special precautions, the albumin- 
vids of milk resisted the conversion, if the digestion was only carried 
on for three hours, and conversion was only completed when digestion 
had lasted six hours. Great care must be exercised in examining the 
“pure” sulphuric acid and the permanganate for nitric acid, for both 
frequently contain a small percentage. 

Estimation of Nitrogen as Amides, §c., by Means of Nitrous Acid.— 
Sachsse and Kormann’s process (Land. Versuch-Stat., 17, 88 and 
321), in which the amide compound is treated, was put to the test, as 
also the various absorbents of nitric oxide recommended by Bohmen 
and others. A full description of the author’s process cannot be 
given without diagrams. The acid employed was pure, and was 
diluted with boiled water; the potassium nitrite must be purified by 
double decomposition with calcium nitrate, as there is always car- 
bonate present. The solution of ferrous sulphate is prepared by first 
moistening the crystals with sulphuric acid, and then dissolving them 
soas to form a saturated solution. Even with all the precautions which 
were used, a blank experiment showed that for every 10 c.c. of nitrite 
solution containing 7°18 grams salt, there were produced and passed 
into the receiver 3 mgrms. of nitrogen. This quantity has been employed 
as a correction in the analyses which are described ; the source of this 
error has not been discovered. Should any carbonic anhydride pass off 
with the nitric oxide and nitrogen, it will be absorbed by the ferrous 
sulphate, as experiments have shown that 200 c.c. of this solution can 
absorb 2°79 c.c. of the gas. Analyses of tyrosine, asparagine, leucine, 
and aspartic acid, alone, or when mixed with a nitrate, do not yield 
the true amount of nitrogen present, in some cases the yield was too 
high, in others much too low; even when the substances were treated 
with dilute acid and a base, the results were no better, but it is hoped 
that further researches will enable correct estimations to be made. 
The apparatus and experiments made to obtain exact results by the 
action of nitrous acid and long continued boiling are fully detailed, 
but no results were obtained which were perfectly trustworthy ; the best 
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determinations were made when the substance was treated with the 
acids for a long time at a high temperature. Collecting, out of the 
immense amount of detail, the results of the experiments on individual 
compounds, we find that the analysis of urea comes out higher, the 
longer it has been heated with dilute acid previous to the action of 
the nitrous acid. Leucine seems to decompose completely under the 
circumstances. Allantoin requires a long and energetic action of the 
acids before it is completely decomposed, and before it yields up all 
its nitrogen; the nearest approach to absolute correctness was 99°5 
per cent. N, when 7°2 grams potassium nitrite had been used, and the 
heat applied for 30 hours. Caffeine and quinine are not decom- 
posed. Uric acid, which under the influence of fuming nitric acid 
gives up { of its nitrogen, loses 40 per cent. under the conditions of 
these experiments. Hippuric acid loses half its nitrogen after 
14 hours previous heating, amidobenzoic acid (meta-?), tyrosine, and 
aniline oxalate, yield respectively three, five, and three and a half 
times the proper amount of nitrogen. The author accounts for these 
results by supposing that with these aromatic compounds nitroso- or 
diazo- compounds are first formed, which, afterwards decomposing, 
produce the excess of nitrogen observed; this supposition is supported 
by the fact that pure phenol when treated in like manner yielded a 
large amount of nitrogen. 

Schlésing’s Process for estimating Nitric Acid.—Against this process 
as conducted in his apparatus, the author has nothing to say. For 
the collection of the nitric oxides, he employs a 7 per cent. solution of 


sodium hydroxide, sp. gr. 1:°075; the vapour-tension of this solution 
differs from that of water by a mean quantity of 1‘4 mm. mercury, at 
20°. The presence of amido-compounds (asparagine) and other organic 
compounds, such as sugar, have but little influence on the accuracy of 
the analysis. E. W. P. 


Estimation of Nitrogen in Chili Saltpetre, &c. By P. Wacner 
(Chem. Centr., 1884, 475).—The method described is a modification of 
Schlosing’s method. A flask of about 200 c.c. capacity is provided 
with an india-rubber stopper, fitted with a dropping funnel and an 
exit-tube dipping under water. 40 c.c. of a solution of ferrous 
chloride (containing 200 grams iron in a litre) are introduced, the air 
expelled from the apparatus by boiling, and then 10 c.c. of a normal 
solution of sodium nitrate (containing 33 grams sodium nitrate in a 
litre) added, the dropping funnel being twice rinsed into the flask 
with 20 per cent. hydrochloric acid; the nitric oxide evolved is col- 
lected in a 100 c.c. measuring tube, and when the evolution ceases, 
10 c.c. of the solution of the nitrate to be examined are added, and the 
gas is collected in a fresh tube. In this way, six or seven estimations 
may be made without renewing the ferrous solution, which is of 
course kept bviling the whole time. The tubes are surrounded by 
water, in order to bring them to a uniform temperature, and the 
volumes noted; the calculation is simple, as no allowance has to be 
made for temperature and pressure. A. K. M. 
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Nitrogen in Artificial Manures. By J. Osrerserzer (Chem. 
News, 50, 291).—The following experiments were made, in order to 
get some idea of tke theoretical value of the methods now employed 
for the determination of the relative value of nitrogen from various 
manurial sources. The four kinds of manure enumerated in the table 
were treated respectively with water, with large excess of ammoniacal 
solution of ammonium citrate, with rectified sulphuric acid, sp. gr. 
1°85, and with a boiling concentrated solution of citric acid. In each 
case, a sepurate weighed quantity of the fresh material was employed, 
and the nitrogen determined in the various insoluble residues. The 
following table is constructed from these results :— 


Percentage of nitrogen. 


Nitrogen, Soluble in Insol. in 
per cent. 


Amm. | Citric . | Salph. 
citrate. acid. id. acid. 


Water. 


Peruvian guano .... ' 64°27 
Dried blood (at 100°) . 14°77 
Bone meal.......... 5 2°86 
Wool waste ........ : 0-00 


The sulphuric acid evidently renders a large quantity of the nitrogen 
in organic substances soluble. The same four manures were then 
destructively distilled; the results as regards nitrogen are tabulated 
below :— 


Percentage of nitrogen. 


Evolved as 
Left in 
the char. 


NB. 


Peruvian guano...... | 83 *33 
Co aa 47 58 
Saree 48°00 
Wool men ete sain 53°73 


D. A. L. 


New Method of Determining Phosphoric Acid in Manures. 
By G. L. Spencer (Chem. Centr., 1884, 445—446).— 5 to 20 grams of 
the manure are ignited until the ash becomes white, the latter is then 
boiled with strong nitric acid, diluted, filtered, and the residue washed. 
In this manner, the greater part of the iron is separated, and the 
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chlorides are decomposed. The filtered solution is made up to a 
definite volume, and of this a certain quantity is taken so as to con- 
tain from 0°1 gram to 0°5 gram phosphoric acid. To this portion, a 
slight excess of silver carbonate is added, a perfectly insoluble pre- 
cipitate of silver phosphate being at once formed. After boiling and 
filtering, the precipitate is thoroughly washed with boiling water, and 
then dissolved in a minimum quantity of dilute nitric acid. The 
silver is precipitated from this solution by means of sodium chloride, 
and after neutralising with sodiuin carbonate, the phosphoric acid is 
determined by means of standard uranium solution. The method 
appears to be accurate, rapid, and inexpensive. P. F. #. 


Estimation of Phosphoric Acid in Manures. Methods 
adopted for 1885, by the Association of Official Agricultural 
Chemists (Chem. News, 51, 19).—Phosphoric acid soluble in water.— 
2 grams of the well sampled manure are washed with water on a 
filter until the washings are nearly free from phosphoric acid, the sub- 
stance is then rubbed to a paste in a mortar with a pestle tipped with 
rubber, and re-washed until the washings are free from acid. The 
phosphoric acid is determined in the mixed washings, as described 
below. 

Phosphoric Acid Insoluble in Ammonium Citrate.—The residue and 
filter-paper from the water treatment are digested with 100 c.c. 
of neutral ammonium citrate solution (density 1°09), at 65°, for 
30 minutes, with frequent shaking, then filtered, washed, and ignited 
until organic matter is destroyed; the residue digested with 10— 
15 ¢.c. of fuming hydrochloric acid, until the phosphate is dissolved, 
diluted to 200 c.c., filtered through a dry filter, and the phosphoric 
acid estimated, as described below. 

Total Phosphoric Acid.—2 grams of substance are well mixed with 
4—7 c.c. of a nearly saturated solution of magnesium nitrate, dried 
and ignited until free from organic matter. The phosphoric acid is 
dissolved out by digesting this residue at a gentle heat with 15—20 c.c. 
of fuming hydrochloric acid ; the solution is diluted to 200 c.c., and 
passed through a dry filter. 50 c.c. of this or of the preceding 
filtrate, or } to } of the washings referred to above, are neutralised 
with ammonia, mixed with 15 grams dry ammonium nitrate, and pre- 
cipitated with molybdic solution, digested at 65° for one hour, filtered, 
and washed with ammonium nitrate solution. The filtrate should be 
tested with molybdate for phosphoric acid ; the precipitate is dissolved 
in ammonia and hot water, nearly neutralised, cooled, and magnesia 
mixture is run in at the rate of a drop per second (comp. Lindo, 
Abstr., 1884, 494) with vigorous stirring; after 15 minutes 30 c.c. 
ammonia sp. gr. 0°96 are added, and in two hours the mass is filtered, 
washed with dilute ammonia, ignited, and weighed. 

Phosphoric acid soluble in ammonium citrate is the difference between 
the total, and the sum of the phosphoric acid soluble in water, and 
that insoluble in ammonium citrate. 

The reagents are prepared as follows :—Ammonium citrate——Com- 
mercial citric acid is dissolved in water, nearly neutralised with 
ammonium carbonate, the carbonic anhydride boiled off, the neutralis- 
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ing completed with ammonia, and the solution diluted until its sp. gr. 
is 1:09. Magnesium nitrate—320 grams of calcined magnesia are 
dissolved in nitric acid (not in excess), a small excess of magnesia is 
now added, the whole boiled, filtered, and made up to 2 litres. Ammo- 
nium nitrate, a 10 per cent. solution. Magnesia mixtwre.—22 grams of 
crystalline magnesium chloride, 280 grams ammonium chloride, and 
700 c.c. of 0'96 ammonia are mixed as usual, and made up to 2 litres. 
Dilute ammonia contains 1 part of ammonia (sp. gr. 0°96) to 3 parts 
of water. Ammonium molybdate by Fresenius’ methods. a 
D. A. L. 
Volumetric Estimation of Phosphoric Acid. By J. Boncarrz 
(Arch. Pharm. [3], 22, 846—854).—Thompson has shown that phos- 
phoric acid can be estimated volumetrically by means of standard 
potassium or sodium hydroxide solution, using methyl-orange or 
phenolphthalein as indicator, whether the acid be present in the free 
state or combined with sodium or potassium. If potassium hydroxide 
be added to the phosphoric acid solution until the red colour of methyl- 
orange changes to pale yellow, KH.PO, is formed (112 parts KHO 
= 142 parts P,O;). If now phenolphthalein be added, and the titra- 
tion be continued until a red colour appears, K,HPO, is formed 
(again 112 parts KHO = 142 parts P,0;). On adding hydrochloric 
or sulphuric acid until the red colour of methyl-orange reappears, the 
titration with potassium hydroxide can be repeated. Further, the 
titration of phosphoric acid in combination with calcium, magnesium, 
iron, and aluminium, can be similarly effected. On dissolving dical- 
cium phosphate in hydrochloric acid, and adding potassium hydroxide 
until methyl-orange becomes yellow, the solution then contains potas- 
sium chloride, calcium chloride, and monocalcium phosphate. Further, 
addition of potassium hydroxide until phenolphthalein is reddened, 
produces tricalcium phosphate, dicalcium phosphate, and dipotassium 
phosphate :—2CaH,(PO,). + 6KHO + 2CaCl, = Ca;(PO,), + 6H,O 
+ CaHPO, + K.HPO, + 4KCl. (In the last titration 168 parts 
KHO = 142 parts P.O;.) After adding hydrochloric acid, the titra- 
tion can be repeated as before. Numerical results given show the 
accuracy of the process. In presence of a sufficiency or an excess ot 
calcium chloride, the monocalcium phosphate is converted entirely 
into tricalcium phosphate during the titration (224 parts KHO = 
142 parts P,O;). As is known, iron and aluminium are precipitated 
by ammonia in presence of sufficient phosphoric acid, as tribasic 
phosphates, insoluble in acetic acid. When dissolved in dilute hydro- 
chloric acid the phosphoric acid can be titrated as above. Phos- 
phoric acid is readily estimated in manures by aid of these methods ; 
iron and aluminium in the solution of the manure are precipitated 
by ammonia, acetic acid in excess is added, and after a few minutes 
the precipitate is thrown on a filter and washed, then dissolved in 
dilute hydrochloric acid, and the solution titrated as above. The 
filtrate containing the remaining phosphoric acid is treated with a 
few drops of hydrochloric acid, an excess of solution of iron, alumin- 
ium, and calcium chlorides is added, and the phosphoric acid is pre- 
cipitated in the hot solution by means of ammonia. The precipitate 
is washed with water containing a little potassium hydroxide dis- 
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solved in dilute hydrochloric acid, diluted, and titrated after the 
addition of an excess of calcium chloride. 

To determine the total phosphoric acid in manures it is necessary 
to roast the substance, and then to fuse with sodium carbonate and 
potassium nitrate. Oxidation with potassium chlorate and hydro- 
chloric acid does not destroy the whole of the organic matter, and this 
interferes with the end-reaction. The standard potassium hydroxide 
solution must be free from carbonate andalumina. It is best prepared 
from caustic baryta and potassium sulphate. J. T. 


Phosphoric Acid Soluble in the Soil. By A. Srurzer (Chem. 
Centr., 1884, -329).—Although a solution of ammonium citrate may 
be of use in determining “reduced ” phosphate, it is valueless for the 
estimation of phosphoric acid which becomes soluble in the soil. The 
author gives the results he has obtained in the analysis of various 
phosphatic manures, by using a solution of citric acid, as recommended 
by Tollens. 5 grams of the manure, which has passed through a 
1 mm. sieve, are digested, without heating, for one hour, with half a 
litre of a 1 per cent. citric acid solution. The liquid is then made up 
to 1 litre with water, filtered, and the phosphoric acid determined in 
50 or 100 c.c. of the filtrate by means of ammonium molybdate. 
It is not necessary to destroy the citric acid first. In the case of pre- 
cipitates obtained from iron slag, it is necessary to separate the silica 
by evaporating 200 c.c. of the citric acid solution to dryness with 
hydrochloric acid and potassium chlorate, heating the residue to 110°, 
then taking up with a little nitric acid, and, after diluting to 200 c.c., 
determining the phosphoric acid in 50 c.c. of the solution. The value 
of various manures, as determined by analysis, was found to compare 
well with the trials by actual experiment in the field. P. F. ¥. 


Estimation of Arsenic in Judicial Cases. By H. Becxurrs 
(Arch. Pharm. [3], 22, 653—666).—The author reviews the various 
methods proposed, and gives a new method founded on numerous 
experiments made by Pebnt and himself. The substance to be 
examined is reduced to smali pieces when necessary, and mixed to a 
thin paste with 20—25 per cent. hydrochloric acid, and about 20 grams 
of a 4 per cent. solution of ferrous chloride. The mass is then dis- 
tilled at the rate of about 3 c.c. per minute, until about one-third has 
passed over. Substances containing much water are previously eva 
rated with sodium carbonate; or a more concentrated hydrochloric 
acid may be used. If not too much arsenic be present, all goes over 
in the first distillate; otherwise 100 c.c. more hydrochloric acid are 
added, and the distillation is repeated. The presence of ferrous 
chloride reduces the volatility of mercury, antimony, and tin to a 
minimum. The distillate, after dilution with water, can be examined 
directly in Marsh’s apparatus. Quantitatively the arsenic can be 
precipitated as sulphide, or as the magnesium salt, after oxidation and 
removal of excess of acid by evaporation, or finally volumetrically after 
neutralisation with alkaline carbonate. By this method the whole of 
the arsenic from arsenic and arsenious acids passesover. The sulphide 
is largely decomposed by a first distillation, and a second distillation 
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increases the amount of arsenic carried over. Of metallic arsenic, the 
oxidised portion goes over entirely ; of the unoxidised portion a little 
only passes over. 4. F. 


Hydrochloric Acid in Marsh’s Apparatus. By H. Brckurrs 
(Arch. Pharm, [3], 22, 681—684).—Objections have been made by 
various writers to the employment of hydrochloric acid in Marsh’s 
apparatus. 

‘The author experimented with 10 per cent. and 15 per cent. hydro- 
chloric acid, and with 19 per cent. sulphuric acid. Drying tubes 
charged with calcium chloride, with and without stick potash, were 
used. He found that the mirror appeared in much less time with 
the 15 per cent. hydrochloric acid than with the sulphuric acid ; also 
that the employment of the potash is unnecessary. 


Preparation of Hydrochloric Acid free from Arsenic. By H. 
Beckurts (Arch. Pharm. [3], 22, 684—685).—Arsenic can be per- 
fectly removed from hydrochloric acid by fractional distillation with 
the addition of ferrous chloride. The more concentrated the acid, 
the more readily does the arsenic distil over in the first portions. 
When acid of 30—40 per cent. strength is distilled, the first 30 per 
cent. contains the whole of the arsenic, the next 60 per cent. portion 
is free from arsenic ; a 20—30 per cent. acid, free from arsenic, is thus 
obtained. J. T. 


Action of Boric Acid on some Colouring Matters. By A. 
Jory (Compt. rend., 100, 103—105).—Helianthin, tropeolin OO, 
and Porrier’s orange No. 3, are not affected by boric acid in dilute or 
concentrated, hot or cold, solutions. Further, when a solution of borax 
is mixed with hydrochloric, sulphuric, or nitric acid, one equivalent 
of boric acid is liberated for each equivalent of the stronger acid, and 
it follows that a solution of borax may be accurately titrated by means 
of any of these acids if one of the colouring matters mentioned above 
be used as the indicator. Conversely, a standard solution of borax can 
be used for titrating acid liquids, the only disadvantage being that 
borax is comparatively slightly soluble in water. The solution, how- 
ever, does not attack glass, and retains its strength for any length of 
time, and the end-reaction is very sharply defined. 

The basic constituent in a borate of an alkaline earth can be esti- 
mated by decomposing the borate with excess of standard hydro- 
chloric acid, adding a few drops of the indicator, and titrating with 
ammonia until the colour of the liquid changes to pale-yellow. 

Phenolphthalein cannot be used in the titration of solutions of 
boric acid, since the colour change is continuous and not sudden. 

C. H. B. 

Note by Abstractor.—These results agree with those obtained by 
Thomson (Abstr., 1883, 825). 


Estimation of Potassium in Manures. Method adopted for 
1885, by the Association of Official Agricultural Chemists. 
(Chem. News, 51, 29.)—10 grams of the manure are boiled with 5 c.c. 
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of strong hydrochloric acid and 300—400 c.c. of water for 10 minutes ; 
the solution is cooled, made up to | litre, and filtered through a dry 
filter. .50—100 c.c. of the filtrate are taken for analysis, and after 
the removal of sulphuric acid by means of barium chloride and 
hydroxide of barium by ammonium carbonate, and of ammonium 
salts and much organic matter by gentle ignition, the mixed chlorides 
are dissolved in water, treated with sufficient platinic chloride to com- 
bine with both sodium and potassium salts, and evaporated almost to 
dryness. The cold mass is then treated with alcohol, filtered, washed 
with alcohol, dried at 100° and weighed. D. A. L. 


A New Reaction of Sodium, Ammonium, and Lithium Salts. 
By H. Hacer (Chem. Centr., 1884, 651).—The reagent is prepared 
from 5 parts of crystallised tin chloride, 10 parts distilled water, 
and as much of a solution of potassium hydroxide of sp. gr. 1°145 as 
will produce a nearly (but not completely) clear solution. After an 
hour's standing, there is added 5 more parts of potassium hydroxide 
solution and 15 parts of water, and the liquid after the lapse of 
several hours is filtered. On adding this liquid to a solution con- 
taining the smallest trace of any sodium salt, a white cloudiness or 
precipitate shows itself. When the quantity of the sodium salt is 
extremely small, a few minutes are required for the reaction. Lithium 
and ammonium salts behave like sodium salts. R. R. 


Determination of Silver and Copper in the same Solution. 
By J. Quessaup (J. Pharm. [5], 10, 260—262).—A standard solution 
of potassium ferrocyanide added to a faintly acid or neutral solution 
containing silver and copper, precipitates the silver first, and the 
amount of standard solution required to produce a persistent red 
tinge in the white precipitate of silver ferrocyanide indicates the 
amount of silver present. A slight excess of ferrocyanide is then 
added to precipitate all the copper, when, by adding a standard 
solution of Rochelle salt in an alkali, the red copper ferrocyanide is 
destroyed, and the amount of alkaline solution required indicates the 
amount of copper present. H. B. 


Volumetric Determination of Alumina in Lime and Cement. 
By H. Prunier (J. Pharm. [5}, 10,97—100).—The process depends on 
the use of a solution 1 : 500 of tropeolin OO as indicator, for, unlike 
litmus, it is not affected by the neutral salts of aluminium. A 
known weight of cement is dissolved in moderately strong nitric acid, 
and the solution diluted and coloured with some 10 drops of the 
tropeolin solution ; ammonia is then added to exact neutralisation of 
the free acid, that is, until the red colour has changed to a pale 
yellow. The alumina is then precipitated by a known volume of 
seminormal ammonia solution, the whole made up to a given bulk 
and filtered. The excess of ammonia employed is determined by a 
decinormal nitric acid, litmus being used as indicator. 

If iron is present, it is determined by titration with potassium 
permanganate and allowed for. Very satisfactory test analyses are 
given. H. B. 
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The Volumetric Determination of Manganese. By Scutacpen- 
HAUFFEN (J. Pharm. [5],-10, 337—342).—The precautions to be taken 
in using Leclere’s method are investigated. The manganous salt 
(sulphate) is heated with an excess of lead dioxide in presence of nitric 
acid; the solution must be moderately concentrated, not containing 
less than 0°1 per cent. of manganese; the nitric acid must constitute 
at least 2 per cent. of the boiling solution, but it may be much larger. 
The permanganate formed is at once titrated with a solution of 
mercurous ritrate until the pink colour is destroyed ; if the solution 
do not contain sufficient acid, a brown precipitate, probably a man- 
ganite of mercury, will be formed. 


Electrolytic Estimations. By J. Wiztanp (Ber., 17, 2931—2935). 
—In reply to Classen’s answer (this vol., p. 190) to his former criticism 
(Abstr., 1884, 1426), the author states that in his experiments he did 
take all the precautions and follow all the directions given in Classen’s 
earlier papers. He further points out that if Classen’s results are 
expressed in percentages instead of in absolute weight (as given in 
Classen’s paper), they will be seen to be far from satisfactory, varying 
in some cases as much as 1°7 per cent. from one another and from 
theory. He therefore insists that, especially in the separation of 
manganese and iron, Classen’s methods are not practically available. 

L. T. T. 

Examination of Water for Organisms. By H. S. Carpenter 
and W. O. Nicuotson (Analyst, 9, 94—96).—If a sample of water 
contains but few organisms, these may easily escape observation under 
the microscope; the authors have, therefore, devised a method by 
which these organisms may be cultivated, and consequently become so 
numerous as to be readily recognisable. The necessary apparatus con- 
sists of :—1. A short-necked four-ounce flask, fitted with a caoutchouc 
stopper through which two tubes pass ; they are bent at right angles, 
and have their external ends drawn out. 2. A tube with a bulb 
(about 25 c.c. capacity) blown on the side, and the ends tapering to 
fine points. 3. Along combustion-tube 18 inches long, loosely packed 
for 10 inches with asbestos, which can be connected with a refrigerator. 
About 50 c.c. of Pasteur solution are boiled in the flask, the combus- 
tion-tube is heated to, and kept at, a red heat, a slow current of air is 
passed through, the flask is attached, and the tubes are sealed up while 
the sterilised air is passing and the solution is boiling. A bulb-tube 
is sealed up at one end, distilled water is introduced and boiled off, 
and the other end is sealed up while the tube is full of aqueous vapour; 
one end is now broken off under the surface of the water to be ex- 
amined, and when the bulb is full the end is immediately sealed up 
again. The heated combustion-tube is now connected with the re- 
frigerator, a rapid current of air is passed to clear the apparatus ; one 
end of the bulb-tube is connected by means of india-rubber tubing 
with the refrigerator which is now cooled, the other by a similar 
connection with one of the flask-tubes; all the ends are broken by 
pressing the india-rubber connections, and the water from the bulb- 
tube rushes into the partially vacuous flask followed by the cooled 
sterilised air, the flask-tube is then sealed up and placed in a convenient 
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place for the development of the organisms, and the apparatus dis- 
connected. All requisite precautions are taken to avoid the admission 
of extraneous organisms. D. A. L. 


A Uniform Method for the Analysis of Wines. (Chem. Cenir., 
1884, 652—656.)—The Report of the Commission appointed by the 
Imperial Board of Health. It contains :—1. Instructions for the 
collection and transmission of samples. 2. The analytical methods 
for the estimation of the natural constituents, and for the detection 
of adulterations. 3. Data for judging wines. R. R. 


Examination of Glycerol. By H. Expemann (Chem. Centr., 1884, 
454).—On testing glycerol for grape-sugar by boiling it with an alkaline 
copper solution, a precipitate of cuprous oxide was obtained, but 
only after long standing. Experiments were, therefore, made with 
the view to ascertain whether glycerol prevented or retarded the 
oxidation of grape-sugar by the copper solution. It is found that no 
such action takes place, so that the above observation must be due to 
the reduction of the cupric solution by the glycerol itself. In esti- 
mating sugar, the glycerol should be diluted, and the slow precipitation 
due to the glycerol neglected. A. K. M. 


Estimation of Saccharose, Glucose, and Lactose. By Bia- 
NaMINI (Chem. Centr., 1884, 499).—The method described for esti- 
mating the above substances in condensed milk is as follows :—The 
amount of glucose or invert-sugar and of lactose, which is necessary 


for the precipitation of 1 gram of cuprous oxide, is first ascertained ; 
this is calculated thus :— 


Gram. Gram. Gram. Gram. 
00993 : 0°050 = 1: BB = 0°5035, and 
0°0993 : 0067 = 1: LL = 0°6747. 


An aqueous extract is prepared from a certain weight of the con- 
densed milk, and an aliquot part of the measured liquid is treated on 
a water-bath with an excess of Fehling’s solution. The weight of 
the precipitated cuprous oxide is called r, and is due to the milk- 
sugar and invert-sugar. The filtrate and washings are freed from 
copper, boiled with dilute mineral acid in order to invert the sac- 
charose, and again treated with Fehling’s solution ; the weight of the 
precipitate when multiplied by 0°95 gives the amount of saccharose 
present. A fresh portion of the original solution is taken, the sac- 
charose and lactose inverted, and the total invert-sugar estimated. 
On subtracting from this the amount of cane-sugar already found, 
the residue is the sum of the inverted milk-sugar together with the 
original dextrose; this is called g. From the data obtained, the 
amounts of milk-sugar and dextrose can be calculated: the inverted 
milk-sugar and the original invert-sugar being represented by z and 
¥, ety=g— 

_ plr—Lg.. _ BLr— 09589 
= 0958 —-L’ 7~ 0958 —L A. K. M. 


x 
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Action of Lead Acetate on Glucose and Lactose. By M. 
Rusner (Zeit. f. Biol.. 20, 397—413).—When lead acetate and 
ammonia are added to a dilute solution of glucose until a permanent 
precipitate is caused, and the solution either boiled for 20—25 seconds, 
or allowed to stand at the temperature of the room for some time, a 
red colour is produced. The reaction is much more delicate if the 
lead acetate is added first, and the solution then boiled before the 
addition of ammonia. The precipitate first formed dissolves on 
heating, but reappears on cooling. In a solution containing glucose 
only, 0°025 per cent. can be readily detected, but the delicacy of the 
reaction is greatly diminished in presence of other substances (dextrin 
for instance; in this case, less than 0°12 gives an unsatisfactory 
reaction). 

A solution of lactose treated in a similar way gives scarcely any 
reaction if boiled for 25 seconds; but, on the other hand, if the 
boiling is prolonged for 2 or 3 minutes a fine red colour is produced. 
Consequently, there is little fear of confusion, as 25 seconds is always 
sufficient to produce the glucose reaction. Moreover, there are 
certain other distinctive features in the lactose reaction: the solution 
first becomes yellow, soon passes to red, whilst the precipitate 
darkens and finally settles down as a brick or copper coloured powder, 
leaving the supernatant fluid colourless; at the same time small 
hard red-coloured crystals are found on the walls of the glass vessel. 

The author has determined also the delicacy of these reactions as 
applied to urine; if the sp. gr. is more than 1010, the urine should 
be diluted with its own volume of water. Instead of filtering off 


the first precipitate with lead acetate and then adding a sufficiency, 
it is preferable to precipitate the urine cautiously with ferric acetate, 
and then proceed in the usual way. The lactose reaction is more 
delicate in urine than in a watery solution. The addition of lead 
acetate and ammonia must be varied according to the quantity of 
glucose or lactose present ; 3 grams of lead acetate is usually sufficient 
for 10 c.c. of urine. dé. P. hy. 


Analysis of Honey. By W. Bisnop (J. Pharm. [5], 10, 459— 
461).—But few analyses of honey have been published. The author 
has found in genuine samples from 0 to 10:1 per cent. of crystal- 
lisable sugar, and 62°6—79°4 per cent. of sugars capable of reducing 
Fehling’s solution, the total amount of sugars varying from 71—8v 
per cent. The optical rotation before and after inversion bears no 
relation to these numbers. H. B. 


Analysis of Honey. By O. Heuner (Analyst, 9, 64—68).—The 
author has examined 25 samples of genuine honey, mostly of known 
origin. The composition of honey does not seem to be affected by the 
blossoms from which it is obtained. The fluidity or solidity of honey 
does not depend on the amount of moisture. In these experiments, de- 
terminations were made of moisture, loss at 100°, of glucose by Fehling’s 
solution before and after inversion, of rotatory power before and after 
fermentation, and of solid matter remaining after the fermentation 
with yeast, of a 10 per cent. solution. The composition of various 
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samples of honey differed to some extent amongst themselves. The 
following are the maximum, minimum, and mean values per cent. :— 


Maximum. Minimum. Mean. 
Moisture ....... 23°26 12°43 19°3 
Glucose 75°34 61°42 67:2 
Other constituents 16°51 8°48 13°5 


In eight cases, the amount of glucose after inversion was practically 
the same as the amount before inversion. In seven cases, it was some- 
what greater, in one case only reaching + 2°49 per cent. ; in ten cases 
it was slightly lower, reaching —523 per cent. in one instance only 
(comp. Abstr., 1882, 1327). The rotatory power both before and after 
fermentation was in most cases 0, and, with one exception, did not in 
any case exceed + or —2 divisions of a Soleil-Ventzke polariscope. 
After fermentation, there is either no glucose at all, or only a very 
small quantity, whilst the total solids (less glucose) in one case only 
exceeded 4°77 per cent.; there is therefore no unfermentable saccha- 
rine matter in honey. Alcohol simply produced a faint turbidity in 
all the samples ; barium chloride gave a similar result. The sp. gr. in 
all samples experimented with gave a number too high for the glucose 
alone. and too low for the glucose and other constituents. The author 
concludes that the moisture in genuine honey does not exceed 23 per 
cent.; the amonnt of glucose is about the same after as before inver- 
sion; the non-saccharine solid matter after fermentation (as above 
described) does not exceed 5 per cent.: whilst the rotatory power is 0 
or thereabouts (levorotation indicates crystallisation in the comb, 
dextrorotation presence of starch-sugar, &c.). These results agree 
with previous investigations as to the amount of sugar in honey 
(Abstr., 1878, 969; 1881, 316). D. A. L. 


Determination of Starch in Gluten-bread. By A. Mattar 
(J. Pharm. [5], 10, 114—116).—In a previous paper, the anthor 
made use of a well-known process, namely, the conversion of the 
starch into glucose by heating it with sulphuric acid and steam, and 
subsequent titration with Fehling’s solution. Richard has recently 
criticised this method unfavourably, and proposed the following :—The 
material is kneaded under water in a small bag until all starch is re- 
moved :the wash waters are concentrated, and then heated in a sealed 
tube with sulphuric acid at 105°; the glucose is finally determined. 
The author, however, finds this method to be practically worthless, 
as 15 hours’ kneading and 70 litres of water are required for a few 


grams of material. H. B. 


Test for the Presence of Tartaric Acid in Citric Acid. By 
T. Puscuo (Chem. Centr., 1884, 497).—A gram of citric acid and 
10 grams of pure concentrated sulphuric acid are introduced into a 
dry test-tube, which is then surrounded with water kept nearly at its 
boiling point for an hour. If the citric acid be pure, a lemon-yellow 
solution will be obtained, but if it contain only half a per cent. of tar- 
taric acid a brownish coloration will develop after 25—30 minutes, 
becoming reddish-brown after an hour. A. K. M, 
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Free Acid in Oils. By L. Arcusorr (Analyst, 9, 170—171).— 
For the titration of free acid in oils, normal soda is recommended, and 
the oils are prepared for titration in the following manner :—Redis- 
tilled methylated spirit is neutralised with normal soda, using phe- 
nolphthalein as indicator. For the determination of oleic acid, 
50 grams of oil are mixed with 100 c.c: of the neutralised spirit 
and a few drops of phenolphthalein ; whilst, for the determination of 
palmitic or stearic acid, 10 grams of oil or fat, 20 c.c. of the spirit, 
and a few drops of the same indicator are taken. Solid fats are kept 
fused during titration by occasional warming. For free mineral acids, 
the solution is prepared by agitating with water and adding methyl- 
orange, an indicator not affected by fatty acids. D. A. L. 


Rape Oil, Beef Fat, and Mutton Dripping. By C. T. Kivu- 
zeTr (Analyst, 9, 15—18).—50 grams of a sample of rape oil of sp. 
gr. 0°915 yielded, after saponification, a quantity of barium salt corre- 
sponding with 51°2 grams of brassic acid. A sample of beef fat free 
from tissue when similarly treated yielded 26°33 per cent. of oleic acid 
and 71°66 per cent. solid fatty acids, whilst a sample of purified 
mutton dripping contained 36°55 per cent. of oleic acid. Both the beef 
wnd the mutton fat yielded a very small quantity of a volatile acid pro- 
duct; its aqueous solution gave precipitates with solutions of silver, 
copper, barium, and calcium salts, whilst with strong sulphuric acid 
and alcohol it gave off an ethereal odour. The author has observed 
that neither brassic acid from rape oil nor oleic acid from beef or 
mutton fat, absorbs oxygen during an exposure of one month to atmo- 
spheric air. D. A. L. 


Milk Analysis. By M. Decuan and T. Masen (Analyst, 9, 186— 
189). 


Butter Analysis. By W. Fox and J. A. Wanxtyn (Analyst, 9, 
73—74).—The authors have shown that butter yields ethyl butyrate 
when heated with alcoholic potash, and on this they have founded 
the following method of analysis. To 5 grams of the clarified butter, 
100 c.c. of alcohol (sp. gr. 0°838) and 0°5 gram solid potassium 
hydroxide are added; the mixture is distilled to dryness, and the 
distillate is received in a stoppered bottle containing 40 c.c. normal 
soda solution. After agitation, the excess of soda is titrated with 
normal sulphuric acid. Several satisfactory determinations have 
been made by this method, the distillate from good butter always 
consuming alkali, whilst that from inferior butter, cocoa-nut-, and 
various other fats and oils does not. D. A. L. 


Testing Aniline Hydrochloride. By R. Wittiams (Chem. News, 
50, 2:'9).—The three chief points for investigation are, firstly, the 
absence or presence of grit, which would injure the “doctors ;” 
secondly, the acidity, as too much acid injures the fabric ; and, thirdly, 
the purity of the aniline used in the preparation of the hydrochloride. 
Dissolve the hydrochloride in water, insolable matter is grit, which, 
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if considerable, must be washed, dried, and weighed. Acidity is de- 
termined by titration with standard soda. The purity of the aniline 
is tested by decomposing the hydrochloride with soda, extract- 
ing with ether, and oxidising the aniline obtained in this manner, by 
digesting with arsenic acid at 180°. The resulting melt should give 
a colourless solution; a magenta coloration would indicate the forma- 
tion of rosaniline, and therefore the presence of toluidine. The pre- 
sence of any ammonium salts would be detected during the heating 
with soda. The aniline hydrochloride shouid not leave any ash. 
The quality of the colour is tested by printing, steaming, &e., and 
comparing with a standard colour. D. A 


Commercial Phenols. By C. Castuenaz (Bull. Soc. Chim., 42, 
574—580).—In this paper, the author gives his general methods for 
the analysis of English carbolic acids, known as “ crude” and “liquid,” 
of various percentages. The crude acid is obtained from the coal- 
tar distillates by shaking with soda and subsequent treatment with an 
acid, and contains, besides phenol and its homologues, uon-sapouni- 
fiable oils and naphthalene in solution, together with water an1 
ammonium sulphide. The author subjects this to fractional distilia- 
tion to get an approximate knowledge of its constituents. The “liq vd 
carbolic”’ contains chiefly cresols, with very little phenol. Th < the 
author tests by shaking measured samples in tubes with water dilute 
sulphuric acid, and caustic soda, and lastly by fractional distillation, 

J. K. C. 

Detection of Morphia in the Urine. By Norra and G. Luaan 


(J. Pharm. [5], 10, 462—463).—In cases of morphiomania, the bulk 
of this alkaloid taken is eliminated unaltered in the urine, and may 
be easily detected, since at least 0'1 gram is taken daily. H. B. 


Assay of Cinchona Bark. By A. Petit (Analyst, 9, 126—128). 
The finely powdered bark is exhausted by agitating it for one honr, 
at intervals of five minutes, with 20 times its weight of a mixture of 
about 1 part of ammonia, 2 parts of 95 per cent. alcohol, and 23 parts 
of ether (sp. gr. 0°724). A measured quantity of the ethereal extract 
is treated with dilute sulphuric acid to remove the alkaloids, which are 
precipitated from the aqueous solution by means of excess of sodium 
hydroxide, dried at 100°, and weighed for total alkaloids. 

To estimate quinine, these dry alkaloids are dissolved in sulphuric 
acid and agitated with ether and ammonia. The ethereal extract is 
treated with dilute sulphuric acid aud rendered faintly alkaline with 
ammonia; the sulphate of quinine crystallises out, is filtered off, 
washed with a cold saturated solution of quinine sulphate, dried ai 
100°, and weighed. The purity of the quinine sulphate may be proved 
by the polariscope, for which purpose the author advocates the follow- 
ing plan: 1 gram basic sulphate dried at 100° is dissolved in 2 c.c. 
10 per cent. sulphuric acid, and enough distilled water is added to 
make up to 20c.c. The polarimetric deviation for such a solution of 
pure quinine sulphate is —110° at 15° (every 4° above 15° necessitates 
the addition of 1 pulariscopic degree to the observed figure). 

D. A. L. 
2h2 


- 
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Detection of Atropine. By Scuweissincer (Arch. Pharm. [3], 
22, 827—828, from Pharm. Zeit.).—Gerrard has found (Arch. Pharm. 
[3], 22, 512) that atropine gives a red precipitate with mercuric 
chloride, whilst most other alkaloids give white ones. Codeine and 
morphine, however, give pale yellow ones ; and strychnine and caffeine 
give no precipitates. The author has applied this test to several other 
alkaloids. A 5 per cent. solution of mercuric chloride in 50 per cent. 
alcohol is employed ; 2 c.c. of this is placed on 0°5 to 1 mgrm. of the 
alkaloid and a gentle heat applied. The reaction with atropine is as 
follows :-— 


2C,,H.,NO; + H,0 + HgCl, = 2(C,,H2sNO;,HC1) + Hg0O. 


Arbutin, condurargine, and sparteine give no precipitates ; cocaine 
gives a white precipitate, which only appears in very concentrated 
solutions, and is soluble on warming; scoparine gives a yellow pre- 
cipitate. Hyoscyamine and homatropine give very interesting reactions. 
hhyoseyamine gives no precipitate if the reagent is added as Gerrard 
directs, but if only one or two drops of the reagent be added to the 
aikaloid, a red precipitate appears on gently warming, and is not 
e anged by further addition of the reagent. By these reactions the 
twe isomerides, atropine and hyoscyamine, can be separated. Homatro- 
pine gives a yellowish-white precipitate in very concentrated solution 
only; this disappears on warming, or on addition of more of the 
reagent. To obtain the reaction, a couple of drops only of the re- 
agent are employed. 

These reactions are interesting when compared with Arnold’s test 
for atropine (Arch. Pharm., 1882, 564), namely, the simultaneous 
action of sulphuric acid and sodium nitrite. Atropine gives a deep 
yellow colour, which with alcoholic potash becomes reddish-violet and 
then pale rose. Homatropine gives the same reactions. Gerrard's 
test is only applicable in the absence of inorganic bodies possessing an 
alkaline reaction. The method may be employed quantitatively by 
estimating the amount of mercuric oxide produced. Further, the 
atropine may be recovered as a double salt by continuing the action of 
the reagent for some time. The reactions can only be obtained with 
solutions of the pure alkaloids. <A 1 per cent. solution of mercuric 
chloride gives the reactions even more clearly than the 5 per cent. 


solution. 


Estimation of the Alkaloids in the Root of the Atropa Bella- 
donna. By W. R. Dunstan and F. Ransom (Pharm. J. Trans. [3], 
14, 623—625).—The method employed for the assay of nux vomica 
(Abstr., 1883, 689) has now been applied to the determination of the 
alkaloids in Atropa belladonna. 20 grams of the finely-powdered dry 
root ure exhausted by hot percolation with about 60 c¢.c. of a mix- 
ture of equal volumes of chloroform and absolute alcohol. The per- 
colate is agitated twice with 25 c.c. of distilled water; the aqueous 
layer is then made alkaline with ammonia, and extracted with chloro- 
form. The pure alkaloids are obtained on evaporating the chloro- 
form. As atropine and hyoscyamine are not precipitated by the 
ordinary reagents for alkaloids, the authors had to test the purity of 
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the alkaloid residue in the following manner: it was dissolved in 
dilute hydrochloric acid, treated with excess of a strong solution of 
iodine in potassium iodide, the precipitate collected and washed with 
iodine solution, decomposed on the filter with sodium thiosulphate, 
and the alkaloid removed from the solution by agitation with chloro- 
form. By this means, the chloroform residue was found to consist 
of pure alkaloids. Other experiments show that the alkaloids in 
question do not appear to undergo any change during the digestion 
with chloroform and alcohol. The process is recommended as simple 
and accurate, it requires neither high temperature nor the use of 
recipitants or acids; moreover, the alkaloids are not heated with 
alkalis, and the solvent employed extracts.a minimum of non-alkaloid 
constituents. D. A. L. 


Microchemical Test for Brucine and Strychnine. By 0. 
Linot (Chem. Centr., 1884, 498).—The author has examined the sceds 
of Strychnos nuw vomica and Strychnos ignatit microchemically for the 
above alkaloids. Nitric acid and Erdmann’s reagent cannot be 
employed for detecting brucine, as the former gives the xantho- 
proteic acid reaction, and the latter the sugar-albumin reaction. If, 
however, the section to be examined is first treated with light petro- 
leum to remove the fat, and a mixture of selenic and nitric acids 
is afterwards added, the cell-walls assume a bright red colour which 
gradually changes to orange, and then to yellow, whilst the parts co.- 
taining no brucine remain uncoloured. In order éo detect strychnine, 
the fat, grape-sugar, and brucine are removed by maceration with light 
petroleum and with absolute alcohol, and then a solution of cerium 
sulphate in sulphuric acid is added ; this produces a violet-blue colora- 
tion in the cell-walls, and afterwards a red coloration inside the cells. 

A. K. M. 

Forensic Chemical Detection of Picrotoxin in Animal 
Liquids and Tissues. By Cucopinsky (Chem.. Centr., 1884, 381).-— 
By means of Langley’s method as modified by Dragendorff, it is 
possible to detect 0°1 mgram. of picrotoxin. The latter is moisten d 
with a little strong hydrochloric acid, then dried on the steam-bath, 
and the residue soaked in very little strong sulphuric acid ; on adding 
an excess of sodium hydroxide, a brick-red coloration is produce :. 
The smallest quantities also reduce Fehling’s solution. The author 
finds that a 0°04 per cent. solution of picrotoxin kills small fishes in 
two hours, whilst a 0°0004 per cent. takes effect in 48 hours, the 
symptoms exhibited being very characteristic. The poison may be 
detected in the vomit, stomach, small intestine, liver, blood, and urine, 
and the alkaloid is not destroyed by eight days’ putrefaction. 

P. F. F. 

Testing for Acetone and Allied Substances in Acetonuria. 
By C. te Nopet (Chem. Centr., 1884, 626).—The author has found 
that with an alkaline solution of sodium nitroprusside, so dilute as to 
have no more than a red tint, a solution of acetone yields a brig')t 
ruby-red colour, which in a few moments changes to a straw-yellow. 
The mixture of either colour, treated with acid, changes on boiling. or 
on remaining in the air to agreenish-blue tint. } mgram. of acetone 
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may be detected by this reaction, but with extremely small propor- 
tions of acetone, the red colour does not appear, yet the yellow 
mixture by treatment with acids becomes distinctly violet-coloured. 
R. R. 
Titration of Urea. By T. Preirrer (Zeit. f. Biol., 20, 540—565). 
—The author has made a careful comparison of Liebig’s (as modified 
by Pfliiger) and Rautenberg’s methods of estimating urea. The 
essential difference of Rautenberg’s method consists in maintaining 
the urea solution neutral throughout by successive additions of cal- 
cium carbonate; under these conditions, the composition of the pre- 
cipitate differs from that formed when the titration is made according 
to Pfliiger’s process, a fact which accounts for the diminished con- 
sumption of mercuric nitrate in the former method. The general 
conclusions from his observations may be summarised as follows :— 
ist. In estimating the correction for sodium chloride, the amount of 
free acid should be as small as possible, and 0°1 c.c. should be sub- 
tracted from every c.c. of mercuric nitrate used, but in human urine 
it is preferable to precipitate the chlorine with silver nitrate, as a 
slight excess of the latter does not influence the result. 2nd. The 
coefficient for dilution should be determined afresh for every new 
standard solution. 
Observing these precautions, the method has given very accurate 
results in the author’s hands. J. P. L. 


Estimation of Urea by Bromine. By H. J. Hampurcer (Zeit. 
i. Biol., 20, 286—304).—The author refers to Pfliiger’s modification 
of Liebig’ s method, which althongh an improvement leaves much to 
be desired; his own method is founded on Quinquand’s (Monit. 
Ncien., 1882, 2), in which the decomposition of urea by sodium hypo- 
bromite is supposed to take place thus :— 


CO(NH:), + 3NaBrO = 3NaBr + 2H.O + co, + N,. 


This reaction requires the proportion of bromine, sodinm hydroxide, 
and water to be exactly balanced or incorrect results will be obtained ; 
the author claims for his method that it will yield correct results, no 
matter in what proportions these reagents are present. It consists 
essentially in adding an excess of an alkaline solution of sodium hypo- 
hromite of known strength to the liquid containing urea, then destroy- 
ing the excess of hypobromite with an excess of standard sodium 
arsenite (= 19°8 gram As,Q, per litre), and finally determining the 
amount of arsenite remaining unoxidised, by titration with standard 
iodine solution, the amount of urea then ‘being readily calculated 
from the amount of sodium arsenite remaining unoxidised. The 
author’s experiments as to the accuracy of the method, show that a 
certain quantity of urea always requires the same amount of hypo- 
bromite, and that the dilution of the solution of urea has no effect on 
the quantity of hypobromite employed. 

To decide on the applicability of the method to natural urine, great 
pains were taken, the urea being determined as described, the effect 
of its dilution with water studied, pure urea added, and the whole 
estimated, and lastly sodium hypobromite of various degrees of con- 
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centration employed ; the results of the experiments are given very 
fully and tabulated. On the whole, they are very satisfactory, the 
differences falling well within the limits of errors of observation and - 
manipulation : the method is therefore considered applicable to the 
determination of urea in urine. 

The remainder of the paper recommends various precautions in 
carrying out the process and alternative proportions for the solutions. 
The author goes at length into an examination of the theory of the 
process. IF. 


Estimation of Albuminoidsin Urine. By A. Orr (Chem. Centr., 
1884, 500).—To determine the amount of albumin and globulin in 
urine, the specific rotation of the two together is first ascertained and 
then that of one constituent. The globulin may, for instance, be 
precipitated by means of magnesium sulphate ; but, according to Hof- 
meister, the albumin is also thrown down when acid phosphate is 
present. The author has made a series of experiments with a solution 
of serum-albumin saturated with magnesium sulphate. The neutral 
solution was filtered, and to portions (5 c.c.) of the filtrate, vary- 
ing amounts of neutral sodium phosphate and hydrogen potassium 
phosphate (in } normal solution) were added ; the solutions were then 
again saturated with magnesium sulphate. The experiments show 
that the whole of the albumin remains in solution only when at least 
half the phosphoric acid is present as neutral phosphate. On 
increasing the proportion of acid phosphate, the albumin is partly~ 
precipitated and may be completely thrown down if the acid phos- 
phate alone is present. In carrying out the above estimation, the 
acid urine must therefore be first approximately neutralised. 

A. K. M. 

Examination of Urine for Albumose and Peptone. By C. 
Méuu (J. Pharm. [5], 10, 108—114).—Tanret has proposed the fol- 
lowing test solution for albumin: potassium iodide 3°32 grams, mercuric 
chloride 1°35 grams, acetic acid 20 c.c., water 64¢.c. It possesses many 
advantages, but it may cause the precipitation of uric acid and of 
alkaloids, such as quinine. In certain urines, after removing any albu- 
min precipitable by heating or by nitric acid, the above reagent has 
produced a distinct precipitate of albumose or peptone, but whether it 
can be used for the quantitative estimation of peptones remains to be 
proved, especially as the nature of peptone is so little understood. 
Thus commercial peptones are very variable; those obtained with 
pancreatin are not even precipitated by this reagent. On the other 
hand, precipitates are sometimes given by urines containing neither: 
albumose nor peptone, for example, those containing mucus; and 
although the reagent is a valuable one, yet conclusions must be drawn 
with discrimination. H. B. 


Adulteration of Pepper with Olive Residues. By E. Lanorin 
(J. Pharm. [5], 10, 194—200).—In a number of determinations of the 
cellulose in various peppers and in olive residues, by treatment with 
ten times the weight of sulphuric acid (100 of‘acid to 91°8 of water) ab 
40° the numbers obtained varied from 7:4—16°8 and 55: 2—56'7 respect 
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ively. The different peppers give results similar to, but not quite 
identical with, those obtained by Rabourdin, who used a very dilute 
sulphuric acid. Peppers yield from 7°3—11°8 per cent. of soluble matter 


to alcohol, whilst olive residues yield but little more than 1 per cent. 
H. B. 


Chemical Composition and Testing of Cayenne Pepper. By 
F. Stroumer (Chem. Centr. 1884, 577).—The following are the results 
obtained by the author in bis examination of the composition of the 
fruit of Capsicum annuum : 

Whole 

Seeds. Capsules. _ fruit. 
Water (at 100°) 8:12 14°75 11°94 
Nitrogenous matter (protein)... 18°31 10*9 13°88 
Fat (ether extract) : P 5°48 15°26 
Non-nitrogenous extractives .... ; 38°73 32°63 
23°73 21-09 
6°62 5°20 


100:00 10000 100-00 
Nitrogen ; 171 2°22 


Whilst the microscope supplies the best and simplest means of de- 
tecting adulterations of cayenne pepper, the above tigures may never- 
theless furnish useful data in certain cases. 


Simple Method of Examining Yeast. By O. Meyer (Died. 
Centr., 1884, 792).—A small piece of the compressed yeast is placed 
in « wine glass which is filled with water at 25°. If the yeast is active 
it will rise to the surface in 14—2 minutes, if less good it will require 
5 minutes before it rises. Bad yeast will not rise at all. 

E. W. P. 


Technical Chemistry. 


Investigation of Petroleum Lamps. By L. Scametck (Dingl. 
polyt. J., 255, 39—43 and 79—85).—The gradual diminution in the 
capulary attraction of an oil, and consequently the decrease in the 
illuminating power, depends on the properties of the oil. Thus 
petroleum being specitically lighter than rape oil, is more readily 
raised by the wick; this, however, does not always appear to be the case, 
as Beilstein has shown that Russian petroleum, although heavier than 
American petroleum, has a greater capillary attraction. The decrease 
in the luminosity of a flame, apart from the length of wick up which 
the oil has to travel, depends to some extent on the change in the 
composition of the oil on burning, as is shown by the following ex- 
periments :— 
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Snowflake Diamond Kaiser Young’s 
oil. oil. oil. parafiin oil. 


sp. gr. sp. gr. sp. gr. sp. gr." 

Original oil 0°7901 0°8005 0°8019 0°8078 
After burning 18 per 

cent. of oil 0°7909 — — — 
After burning 30 per 

cent. of oil — 0°8005 0°8022 — 
After burning 60 per 

cent. of oil — — 0°8029 0°8080 
After burning 80 per ; 

cent. of oil 0°7910 08007 — — 


The flashing points of the oils and their different fractions were 
determined by Abel’s method, but there appeared to be no perceptible 
alteration. An important element in the successful working of an 
oil lamp is the application of a perfectly dry wick. A new wick 
should always be dried before it is used. To prevent the decrease 
in the luminosity of a lamp, Ditmar uses two wicks, by one of 
which the oil is raised from the reservoir to the uppermost part of 
the burner, whilst a second wick only a few centimetres long, is 
enclosed in the first and used for burning. The subjoined table gives 
the results of some experiments on the influence of the length of the 
glass chimney on the luminosity of a flame :— 

Consumption of 
Force of —_ Illuminating _ oil per hour, 
Height of chimney. flame. power. grams. 

Reform burner with 27 cm. 100°0 100-0 41°7 
Experiment 1 93°9 80°0 48:0 

2 65°6 57°0 48°0 

3 1311 82:2 57-0 
4 54 135°5 81°6 63°0 


In experiments 1 and 2, the flame was turned up to the highest 
point before the glass chimney was fixed, and in trials 3 and 4 this 
operation was reversed. Experiments | and 2 show that the increase 
in the force of flame obtained by lengthening the glass chimney fails 
to neutralise the loss in the illuminating power. It is also shown 
that as the height of chimney increases the consumption of oil be- 
comes greater. D. B. 


” 


Zinc in Drinking Water. By F. P. Venasie (Chem. News, 51, 
18).—A spring water of the composition given below was conveyed 
200 yards through a galvanised iron pipe, and then stored in a zinc- 
lined tank painted with white-lead. The water became turbid, and 
acquired a metallic taste; the pipe had been in use one year when the 
analysis was made. The results are given in grains per gallon :— 


Total 
Si0,, CaO. MgO. Alkalis. Cl. SO; ZnCOs. solids. 


Spring water.. 2°45 023 017 048 035 019 — 4°34 
The water in the tank contained 4°48 grains ZnCO,, and, that in the 
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pipe 4°29 grains ZnCO, per gallon. A trace of iron was observed, but 
no lead (comp. Abstr., 1884, 697 and 878). D. A. i. 


Naphthalene as an Insecticide. By E. Fiscuer (Pharm. J., 
Trans. [3], 14, 991— 992).—Naphthalene has been successfully applied 
to vines attacked by phylloxera, the parasite is destroyed, and the 
plant develops fresh healthy rootlets, which even penetrate the 
naphthalene. A trench, 15 to 20 cm. deep, is dug round the 
plant a few inches from the stock, 1 kilo. of the hydrocarbon is put 
in, and the trench filled np again at once. Other experiments show 
that naphthalene properly applied will not only arrest the growth of 
micro-organisms, but also eventually destroy them. D. A. L. 


Phloroglucinolas an Antiseptic. By J. Anprer (Chem. Centr., 
1884, 340—341).—This trihydroxybenzene exhibits a marked contrast 
in its physiological properties both to pyrogallol and resorcinol, with 
which it is so closely related. Thus, whereas pyrogallol is poisonous, 
and resorcinol coagulates both vegetable and animal albumin, phloro- 

lucinol is not poisonous, and actually prevents albuminous liquids, 
like blood, from undergoing coagulation. Phloroglucinol is also 
possessed of no antiseptic properties, and its acid, neutral, alkaline, 
and alcoholic solutions develop fungoid growths with greater readi- 
ness than any other known chemical preparations. Er. Bs Ws 


Recovery of Sulphur from Hydrogen Sulphide by Means of 
Nitrohydrochloric Acid in Presence of Air. By G. Lunae (Dingl. 
polyt. J., 255, 38)—The author had some experiments made at 
Weldon’s instigation, with the object of ascertaining whether the 
sulphur cou!d be recovered from sulphuretted hydrogen by the use of 
nitrohydrochloric acid. Weldon’s idea was to separate the sulphur 
by means of this acid and simultaneously recover the oxidising sub- 
stances contained in the acid, by passing a current of air through the 
mixture, the end-reaction being H.S + O = H,O + S, whereby the 
nitrohydrochloric acid, nitrosyl chloride, &c., would act merely as 
carriers of oxygen. The reaction was found to be of no practical 
utility for the following reasons: (1) Owing to the gradual dilution 
of the acid; (2) in consequence of the conversion of the sulphuretted 
hydrogen into sulphuric acid and acids soluble in water, from 69 to 
71 per cent. of the sulphur being oxidised to sulphuric acid. The 
temperature ranged between 15° and 21°. At higher temperatures 
more sulphuric acid and less sulphur were obtained. D. 


Methods for obtaining Phosphates. (Dingl. polyt. J., 255, 
35—38.)—Dreyfus proposes to prepare phosphoric acid from natural 
calcium phosphate by treating the latter with sulphuric acid. If 
large quantities of ferric oxide or alumina are present, the success of 
the reaction is retarded, inasmuch as the residues from the presses 
become slimy, and hinder the filtering and pressing operations. The 
phosphate employed at Apt in the department of Vaucluse has the 
following composition :— 
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‘H,O. MgCO3. CaCO;. Ca;(PO,)2. CaO. Fe,0; + Al,O;. Insoluble. 
0°75 1°82 0°68 42°00 4°15 3°60 47:00 


The strength of the sulphuric acid used is reduced to 14° B. The 
phosphoric acid formed is concentrated in leaden pans, heated by a 
furnace in which the flame does not touch the bottom of the pan, but 
is made to pass over the surface of the solution to be concentrated. 
The acid enters the pans at 15° B., and is run off at 45—50°. The: 
furnace is 5—6 m. long, and 1—5 m. in width, and is capable of 
evaporating 8,000 kilos. phosphoric acid in 24 hours. The pressed’ 
residues contain gypsum, the gangue of the mineral, unattacked 
ferric oxide and alumina, and 40 per cent. of moisture. They are 
dried, ground, and sold as manure at 9d. to 1s. 6d. per 100 kilos., the 
percentage of phosphoric acid ranging between 2 and 3. The phos- 
phoric acid is mixed with ground phosphate, and brought into 
commerce as superphosphate containing 43—44 per cent. ot soluble 
phosphoric acid. 

According to Adair and Tomlinson, phosphatic slags or minerals 
are reduced to powder and roasted if necessary. If the material to 
be treated consists of tap or mill cinders or compounds of iron and 
phosphorus, it is heated with a solution of caustic soda in the propor- 
tion of 3 equivalent parts of soda for 1 equivalent part of phosphoric 
acid present. If, however, basic or other slags produced in the 
manufacture of iron and steel are contained in the material to be 
treated, the caustic alkalis are replaced by their carbonates. The 


phosphoric acid of the solution of sodium phosphate thus obtained is 
then precipitated by lime. D. B 


Progress made in the Soda Industry. (Dingl. polyt. J.. 255, 
168—172.)—The manufacture of soda by the ammonia process is 
continuing its rapid advance, and would have involved the closing of 
a number of Leblanc soda works, but for the formation of a combina- 
tion among Leblanc soda makers to reduce the production in order to 
influence the market, and especially to raise the price of bleaching- 
powder. The only circumstance by which the Leblane process may 
continue to exist is that by its means bleaching-powder can be pro- 
duced very cheaply ; Weldon, however, in his Presidential Address 
delivered at the annual meeting of the Society of Chemical Industry 
held at Newcastle in 1884, showed that the Leblanc process is not 
likely to continue or remain the only means of obtaining hydrochloric 
acid owing to recent discoveries of very important processes. 

To recover the chlorine, at present wasted as calcium chloride in 
working the ammonia-soda process, Mond proposes to evaporate the 
ammonium chloride liquors. Ammonium carbonate distils over and 
is condensed and the sodium chloride is fished out as it separates. 
The solid ammonium chloride remaining in the residue is then treated 
with enough sulphuric acid to form hydrogen ammonium sulphate, 
hydrochloric acid being liberated. The hydrogen ammonium sul- 
phate is converted into the normai salt by allowing ammonia to act . 
thereon, or it is used, instead of free sulphuric acid, for dissolving 
phosphates. The manufactory owned by Brunner, Mond, and Co.,-pro- 
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duces annually about 50,000 tons of soda, and by using this process 
about 128,000 tons of ammonium sulphate would be obtained, which 
is equivalent to one-third more ammonia than the total quantity at 
present produced in Great Britain, whilst to employ the vast quantity 
of hydrogen ammonium sulphate to react on calcium phosphate would 
involve the annual manufacture of 350,000 tons of manure. These 
considerations prove the impossibility of applying this process on any 
extensive scale. 

Another idea to obtain hydrochloric acid in connection with the 
ammonia-soda process, and which Weldon considers has received more 
attention than it deserves, consists in decomposing salt by sulphuric 
acid and converting the sulphate thus produced into sodium bicarbon- 
ate and ammonium sulphate by treatment with ammonia and carbonic 
anhydride. It has been ascertained by experiment that the decom- 
position of sodium sulphate by means of ammonia and carbonic 
anhydride can be effected without difficulty. Owing to the slight 
solubility of sodium sulphate at the ordinary temperature, a tempera- 
ture of 34° is employed for the saturation. 

Since the essential point which makes the Leblanc process so costly 
is the preparation of sulphuric acid and sodium su]phate, the decompo- 
sition of the latter by ammonia and carbonic anhydride would have 
no advantage. It has, however, been found by Carey, Gaskell, and 
Hurter, that ou heating ammonium sulphate with sodium sulphate 
the whole of the ammonia is disengaged and hydrogen sodium sulphate 
is produced. By the action of salt on the latter sodium sulphate is 
again obtained, so that theoretically there should be no loss of sulph- 
uric acid. The following are the operations which it is necessary 
to perform in addition to those of the ammonia-soda process :— 
(1.) Evaporating to dryness the liquors containing sodium and 
ammonium sulphates; (2) heating the residue after addition of 
sodium sulphate; and (3) decomposing fresh portions of salt by 
hydrogen sodium sulphate. 

The quantity of water to be evaporated in the first operation is 
estimated at 53 tons per ton of soda, which would require about 1 ton 
of coal. For the third operation, half a ton of coal should be 
sufficient; so that the cost of both operations for labour and fuel 
could scarcely exceed lls. or 12s. The value of hydrochloric acid 
obtained for every ton of Leblanc soda is estimated by Weldon at 
48s., and it is thought that the balance of 36s. will more than pay for 
the second operation. 

Weldon would have anticipated an important future for this process 
were it not for the results of a renewed and successful attempt to 
obtain ammonia from ammonium chloride by decomposition with 
magnesia. After experimenting for many years on the decomposition 
of metallic chlorides, he obtained successful results in 1881 by mixing 
the chlorides with metallic oxides and exposing the mixture to the 
action of heat and air. Since 1882 Pechiney and Company of 
Salindres have been engaged in endeavouring to realise the working 
of this method, especially as applied to the chlorides of magnesium 
and manganese. Experiments made on a large scale at Salindres 
leave no doubt that fully half the chlorine of magnesium chloride may 
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be obtained directly as free chlorine, by converting the magnesium 
chloride into magnesium oxychloride and heating the latter in presence 
of air. The ammonia-soda maker, in order to obtain chlorine from 
ammonium chloride, would therefore have to evaporate about 5:5 tons 
of water per ton of soda and heat a mixture of 940 kilos. magnesium 
chloride with about 400 kilos. magnesia in the presence of air, to 
obtain a quantity of chlorine corresponding nearly with 1 ton of 
bleaching-powder and a quantity of hydrochloric acid corresponding 
with something over 1 ton of hydrochloric acid of 27 per cent. 

In discussing the improved processes for preparing chlorine from 
hydrochloric acid, Weldon refers to a new method which is being 
worked out at Salindres, by means of which the whole of the 
chlorine of the hydrochloric acid treated is obtained in a free 
state. The operation consists in treating manganese peroxide with 
hydrochloric acid so as to obtain free chlorine and a solution of man- 
ganese chloride. The latter is evaporated to dryness and heated in 
contact with air. The chlorine of the manganese chloride is driven 
off as chlorine diluted by other gases, and in the residue manganese 
peroxide is recovered. The process yields the same quantity of strong 
chlorine gas as can be obtained by the old Weldon process, together 
with twice the quantity of chlorine diluted by other gases. The 
chlorine for 1 ton bleaching-powder made by the old process costs 
about 119s., whilst the new process gives 1 ton of bleaching- 
powder from less than 1°5 tons of hydrochloric acid of 27 per cent. 
The value of this quantity of acid being taken at 30s., there 
remains 119—30 = 89s. out of which to pay the cost of eva- 
porating a solution of manganese chloride containing about 1°75 
tons water, and heating a mixture of 0°75 ton manganese chloride 
with a certain proportion of manganese dioxide in the presence 
of air. 

Referring to the numerous attempts made to recover the sulphur 
from soda-waste, Weldon states that now that the Leblanc process is 
threatened to be extinguished, a process for recovering both the 
sulphur and the lime has been discovered. The calcium sulphide con- 
tained in soda-waste is brought into solution as calcium sulphhydrate 
by treatment with sulphuretted hydrogen and water. This solution 
is boiled, when pure sulphuretted hydrogen is evolved and calcium 
hydroxide precipitated, thus: CaH,S, + 2H,O = CaO,H, + 2H,S. 
The sulphuretted hydrogen is then burnt with the requisite propor- 
tion of air to liberate its sulphur. This operation has been the subject 
of experiment in the works of Chance Brothers. The apparatus was 
that patented by Claus of London. It consists of a kiln filled with 
porous material in which the combustion of the mixture of air and 
sulphuretted hydrogen is effected. The recovery of the calcium 
sulphhydrate by treating soda-waste by the above-described method, 
is in operation at Rassuen, in the South of France, in connection with 
Lombard’s process, in which calcium sulphhydrate is employed to pre- 
cipitate hydrogen calcium phosphate from the solution obtained by 
dissolving calcium phosphate in hydrochloric ‘acid. Weldon is of 
opinion that if the crystalline calcium hydroxide has the same equiva- 
lent value as lime, and the conversion of sulphuretted hydrogen 
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into sulphur is practically complete, then the problem of utilising 
alkali-waste will have been solved satisfactorily. D. B. 


Celestine. By W. Moopy (Dingl. polyt. J., 255, 87).—Having 
obtained strontium sulphide by heating celestine in admixture with 
coal, the author proposes to mix the sulphide whilst hot with water 
to form a thin pasty mass which is then mixed with a quantity of 
soda or potash sufficient to combine with the sulphur of the sulphide. 
On cooling, strontium hydroxide crystallises out. The mother-liquor 
may either be concentrated until hydrated sulphide separates from it, 
or it may be treated by sulphurous acid for the conversion of its 
sulphide into thiosulphate with precipitation of free sulphur. 


Density of Solutions of Pure and Commercial Aluminium 
Sulphate, and Solubility of Alum in Aluminium Sulphate. By 
C. Reuss (Ber., 17, 2888—2892).—A great deal of the alum and 
aluminium sulphate of commerce is now obtained by the treatment of 
bauxite and alunite with sulphuric acid. Solutions are thus ob- 
tained which consist, when bauxite is used, of nearly pure aluminium 
sulphate, and when alunite is employed, of a concentrated solution of 
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alum containing excess of aluminium sulphate. With the object of 

lacing a ready means of estimating the strength of such solutions 
in the hands of manufacturers, the author has made a careful series 
of determinations of the densities of solutions (i) of pure, and (ii) of 
average commercial aluminium sulphate. The composition of the 
sample of commercial aluminium sulphate used was Al,O; = 13°52 
per cent., SO; = 31°58 per cent., Fe = 0°33 per cent., K,0 = 0°93 
per cent., H,O = 52°27 per cent. The pure salt contained 40°27 per 
cent. H.O. 

The densities are compared with water at 4°, and the results are 
given in the table (p. 458). 

The author has investigated the solubility of alam in solutions of 
aluminium sulphate. He finds that the addition of 1 per cent. of 
potassium sulphate to solutions of aluminium sulphate of a strength 
of 7 per cent. and upwards, causes a deposition of alum, but no pre- 
cipitation takes place in solutions of 6 percent. and below. It is 
therefore advisable for the alum manufacturer to employ his alum- 
inium sulphate solutions of a greater strength than 7 per cent. 

L. T. T. 

Action of Dilute Acids on Bottle Glass. By E. Eacer 
(Dingl. polyt. J., 255, 127).—The author has investigated the action 
of dilute tartaric, hydrochloric, and sulphuric acids on different 
bottles, and found, in some cases, a considerable decrease in the 
acidity of the glass. An examination of the glass of two bad bottles 
(I and II), two bottles of medium quality (IV and V), and two good 
bottles (III and VI), gave the following results :— 


Fe,0 
SiO. 2105, Mn. | CaO. | MgO. | Na,O. 


14°83 
14°27 
11°44 
12°11 

9°26 
15°41 


53°15 : 14°69 
52°90 ' : 15 ‘88 
56°34 ; 16 05 
55 02 ; 16°21 
62°95 3 16°72 
57°16 ; 11°79 
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It will be seen that the quantity of silicic acid present is not suffi- 
cient for the production of a compound capable of resisting the action 
of acid solutions. D. B. 


Gilding Earthenware Goods. (Dingl. polyt. J., 255, 126.)— 
To decorate objects of porcelain or stoneware, the Ilmenau Porcelain 
Works recommend that the materials should be strongly heated, the 
places to be set off coated with a paste composed of gum and pottery 
material (slip), and dusted with powdered porcelain. They are then 
to be dried and burnt in glaze-kilns. After cooling, the raised places 
are coated with gold or silver leaf or a metallic colour, and heated in 
a muffle furnace. In the finished articles, the decorated places come 
out in a bright form or in biscuit. D. B. 
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Japanese Materials for the Manufacture of Ultramarine. 
By K. Iwasucut (Chem. News, 51,5—7).—The author has tried to pre- 
pare ultramarine from various Japanese clays, of which the following 
alone gave blues ; they had the composition :— 


SiO.  Al,Os. ‘Fe,03. CaO. MgO. K;0O. 
1. Goto kaolin... , 3699 048 043 O13 6°62 
2. Gairome : 41°95 125 0°56 — 1:78 
3 re 28:37 120 1°42 — 2:53 
4 , 3668 042 O99 O1L 0°24 

Ratio, 

Na,O. Moisture. Al,0s : SiOx. 

0°85 6°03 1: 2:23 

— 1 : 2°20 

3. Shigarki 6 5°29 1: 3°55 

4. Shiraye ‘ 13°64 1: 2-21 


The product from 1 is dull, from 2 bad. from 3 reddish, from 4 
dark, fine, and with lustre. Using Gentile’s proportions with the 
clay 4, the yield is aboat a third of the original mixture. The 
addition of silica to raise the ratio of Al,O;: SiO, = 1: 3, gave only 
moderately good results, and that only with a low heat of calcination. 
The sulphate ultramarine from this clay (4) was not good, and after 
the addition of silica was an utter failure. Various proportions have 
been tried, using both carbonate and sulphate, but without any im- 
provement on the above result. From this it is evident that a good 


ultramarine may be produced from a clay in which the ratio of the 
Al,O; to the SiO, is 1 : 2. D. A. L. 


Action of Concentrated Sulphuric Acid on Lead and its 
Alloys. By L. Pitkin (Anulyst, 9, 119—125).—In order to decide as 
to the advisability of employing pure lead, or an alloy of this metal, 
for the storage and evaporation of sulphuric acid, the author has made 
the present experiments; 40 samples of lead and its alloys have been 
submitted to the action of cold and warm concentrated sulphuric acid. 
The alloys contained 100 parts of lead, mixed respectively with 4, 1, 
2, 3, 5, and 10 parts of one of the metals antimony, tin, bismuth, 
cadmium, silver, and zinc; the alloys were rolled out to about the 
same thickness. For each experiment 2 sq. in. were exposed to 10 c.c. 
of acid, in one series for 24 hours at 20°, in another series for 
1 hour at 100°, and in each case the loss in weight of the metal was 
ascertained. With pure lead, the results agree with those obtained by 
Napier (Chem. News, Dec., 1880). With alloys, the action of the cold 
acid on the lead is diminished by the admixture of antimony in any 
of the above proportions and by bismuth, cadmium, or silver, if below 
5 per cent., whilst it is increased by the last three metals when they 
exceed 5 per cent., and by tin or zinc in all the proportions. At 100°, 
4 or 1 per cent. of bismuth, or antimony in any of the proportions 
mentioned above, greatly increases the solubility of the lead, cadmium 
or zine increases it slightly, whilst it is diminished by the presence of 
tin, silver, or more than 1 per cent. of bismuth. D. A. L. 
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Proportion of Cadmium in Zinc-dust. (Chem. Cenitr., 25, 
591.)— Cadmium being more volatile than zinc, the zinc-dust formed 
at the beginning of a distillation contains the highest proportion of 
cadmium. The percentage of cadmium in one case after the first 
two hours’ distillation, was found to be 0°794 per cent., after four hours 
0°630 per cent., after six hours 0°283 per cent. R. R. 


Preparation of Zinc Free from Arsenic. By F. Sroupa (Chen. 
Centr., 1884, 419).—Zine free from arsenic and almost free from iron 
can easily be obtained by subjecting the molten metal of commerce to 
the simultaneous action of sulphur-vapour and steam. Small spheres, 
about 5 cm. in diameter, are prepared by mixing plaster of Paris with 
one-fourth its weight of powdered sulphur, together with the neces- 
sary quantity of water. These balls are depressed to the bottom of 
the crucible containing the molten zinc, and, by giving rise to au 
abundant evolution of sulphuretted hydrogen and sulphur-vapour, 
keep the molten metal in violent agitation. The arsenic may be 
removed by either steam or sulphur-vapour acting alone, but the 


separation of iron is best accomplished by the combined action of the 
P. F. F. 


two. 


Manufacture of Metallic Alloys. (Ding/. polyt. J., 255, 73-— 
75.)—For the preparation of the so-called ‘* Delta metal,” Dick and 
Co. propose to add spiegeleisen or ferromanganese to molten zinc 
heated at about 900°. In this way, about 9 per cent. of the compound 
is said to be taken up by the zinc. The saturated compound thus 
formed isadded to molten copper with or without further additions of 
pure zinc. Silicon, if present, increases the hardness of the alloy ; 
if, however, the ferromanganese or spiegeleisen contains more than 
0-5 per cent., a proportionately larger quantity of pure zinc is 
employed. 

Webster manufactures a bronze of bismuth, which is said to resist 
atmospheric influences, by fusing 1 part of bismuth with 25 parts of 
nickel, 25 parts of copper, and 50 parts of antimony. A hard alloy is 
so obtained suitable for the manufacture of reflectors for lamps, also 
for the preparation of axle-bearings, ventilators, &c. Another hari 
bismuthic bronze is produced by fusing 1 part of bismuth with 
16 parts of tin, and then heating 0'4 part of the alloy thus formed 
with 45 parts copper, 22°5 zinc, and 32°5 nickel. The bronze alloy is 
well adapted for the manufacture of screw propellers, tubes, and 
materials exposed to the action of sea water. Being highly tenaciors 
it may be used for the preparation of telegraph wires, and on account 
of its sonorous properties is useful for pianoforte wires. 

Fleitman has found that nickel, or its alloys with copper, cobalt, 
and iron, may be fused with zine, tin, lead, cadmium, iron, manganese, 
and siiver, without destroying the welding property of the com- 
pound produced. D. B. 


Preparation of Malleable Ferronickel’ and Ferrocobalt. 
(Dingl. polyt. J.. 255, 174.)—The Fonderie de Nickel ct méluns 
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blancs in Paris proposes to obtain malleable ferronickel and ferrocobalt 
either from their ores or by fusing chrome ores with the corresponding 
quantity of nickel or cobalt. The fusion is conducted in suitable 
crucibles or furnaces, potassium ferrocyanide and manganese dioxide 
being added to the mass, and asmall amount of aluminium introduced 
towards the end of the operation. The malleability of the metal thus 
produced depends on the purity of the ores originally used. When 
using, for instance, an alloy composed of 70 per cent. nickel and 30 per 
cent. iron, containing a small percentage of sulphur, 71-9 parts of nickel- 
melt, 12 parts manganese dioxide, 16 parts potassium ferrocyanide, 
and 0°1 aluminium, are taken, whilst in the case of ores poor in nickel, 
containing, for instance, 25 per cent. nickel, 64 per cent. iron, and 
1l per cent. of other impurities, a mixture of 82 parts nickel-melt, 
8 parts manganese dioxide, and 10 parts potassium ferrocyanide is 
fused together. D. B. 


Toughening (Refining) Gold, Silver, &c., in the Crucible. 
By J. C. Boorn (Chem. News, 51, 16—17).—The author refers toa 
process for refining gold (Abstr., 1884, 1445), wherein the impurities 
along with some gold are skimmed off the fused mass, whilst the 
greater quantity of gold is left practically pure. This process is now 
applied to silver mixed with foreign metals, such as lead, tin, zinc, 
antimony, &c. The silver, about 3500 ozs., is fused with 1 oz. or 
more of anhydrous borax, bone-ash is sprinkled over the surface 
to about } in. thickness, crystals of sodium nitrate are then dropped 
in, and the whole mass well stirred and skimmed ; the oxidation and 
skimming being continued until the metal is sufficiently pure. The 
whole operation lasts but a few minutes. In the case quoted, 50,000 
ozs. of commercial silver yielded, by this method, 49,000 ozs. silver 
tough and pure enough for coinage in less than 14 days. The 
skimmings are fused with charcoal and pearl ash, and when 
cool the metallic particles are separated from the fused mass 
by crushing and sifting. The mixture of metals is then gradually 
heated from below the melting point of lead to a full red heat; 
runnings from the melted metals being collected at the different 
temperatures ; the first rannings are nearly pure lead. Silver mixed 
with the other metals mentioned above may be mixed with lead and 
then treated as described. This process is recommended as a substi- 
tute for cupellation, where the latter is not convenient. It can also 
be employed for the removal of phosphorus from phosphor-bronze, 
using lime as a covering for the molten metal. D. A. L. 


Fusion, Casting, Dephosphorising, and Plating of Iridium. 
By N. W. Perry (Chem. News, 51, 1—5; 19—21; 31—33).—The 
present communication contains an account of most of the important 
facts connected with the introduction of iridium into the arts. The 
ereater part has appeared before in this Journal (Abstr., 1882, 703— 
704; 1884, 400; &c.) and elsewhere, whilst much of it is simply of 
historical interest. Iron and phospho-iridium unite in all proportions, 
the alloy is slightly magnetic, but otherwise retains the properties 
of phospho-iridium as regards incorrosibility and harduess, until 
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the iron reaches about 50 per cent., when it becomes more and 
more like iron, but always remains brittle. For casting purposes, the 
phospho-iridium has to be fused many times until a certain point is 
reached ; each time it is heated it loses phosphorus, therefore the 
fusion temperature is continually increasing, and if the point is passed 
more phosphorus has to be added. Iridium plating is now success- 
fully conducted, but as yet the process is secret. Plating from a 
solution of iridium sodium chloride with a phospho-iridiam anode does 
not answer, because the metal is deposited more quickly than the 
anode is dissolved, moreover, the coating is too thin and scales off. 
The applications of iridium have extended greatly, and there are 
now numerous additions to those already mentioned and suggested 
(loc. cit.). In fact, it can be used for all purposes requiring a metal 
capable of resisting chemical and mechanical wear, and is apparently 
unrivalled in this respect. The paper concludes with a bibiio- 
graphy of iridium. D. A. L. 


On the Influence of Coal Dust in Colliery Explosions. By 
W. Gatioway (Proc. Roy. Soc., 3'7, 42—46). 


Recovery of Paraffin and Heavy Oils from Petroleum- 
residues. By Durin (Chem. Centr., 1834, 384).—By distilling 
petroleum-residues in a vacuum with superheated steam, from 96 to 
98 per cent. of paraffin oil can be obtained, whilst ordinary distillation 
yields only about 50 per cent. These oils, which are gelatinous at 
ordinary temperatures, contain about 50 per cent. of paraffin, of which 


20 per cent. can be recovered. The oils are purified by filtration at 
35—40°, and subsequent treatment with 4 to 5 per cent. of sulphuric 
acid. After subsidence, the oil is separated from the tarry matters by 
decantation, and then treated with 1—2 per cent. of calcium hydroxide 
to remove traces of acid. On allowing the mass to slowly cool down 
to 5°, leafy crystals are obtained, from which the oil is removed by 


pressure. P. F. F. 


Preparation of Iodoform, Bromoform, and Chloroform. 
(Dingl. polyl. J., 255, 88)—The Chemische Fabrik auf Actien in 
Berlin recommends that iodoform, bromoform, and chloroform should 
be obtained by electrolytic means from the corresponding halogen 
derivatives of the alkalis and alkaline earths, in the presence of alcohol, 
aldehyde, or acetone. For instance, 50 kilos. potassium iodide are 
dissolved in 300 kilos. water, and the solution is mixed with 30 kilos. 
alcohol (96 per cent.). The mixture is subjected whilst hot to electro- 
lytic action, a continuous stream of carbonic anhydride being passed 
into the solution. The iodoform thus obtained is deposited in the form 
of a crystalline powder. D. B. 


Presence of Isocyanates in the First Running of the Distilla- 
tion of Crude Benzene. By E. Néxrine (Dingl. polyt. J., 255, 
88).—The author has detected the presence of an isonitril (probably 
methyl or ethyl isocyanate) in light benzene. His researches appear 
to show that in spite of the small proportion of poisonous ingredients 
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found in the first distillate from benzene, the working of light 
benzenes on a large scale may, under certain conditions, produce 
poisonous effects. He quotes a fatal case which occurred at a factory 
in Thann (Alsace), where a workman engaged in covering cloth with 
a solution of caoutchouc in benzene had inhaled the vapour of isonitril, 
and died from its effects, which are similar to those of prussic acid. 
To remove this poisonous impurity, light benzenes should be washed 
repeatedly with sulphuric acid. D. B. 


Manufacture of Sugar without Bye-products. By E. Resoux 
(Chem. Centr., 1884, 407—408).—The first syrups contain acid potas- 
sium and sodium salts of organic acids vausing the formatiun of 
molasses. These salts are more difficult to remove by osmosis than 
the mineral salts, viz., chlorides, sulphates, and nitrates. By adding 
ammonium chloride, double decomposition takes place with formation 
of chlorides of potassium and sodium, together with organic ammo- 
nium salts, and the former diffuse very rapidly, whilst the organic 
ammonium salts are destroyed in the subsequent treatment with 
lime. The organic lime salts so formed are then decomposed by 
carbonic anhydride. 


New Process of Extraction of Beet. By Boury and O. Provius 
(Bied. Centr., 1884, 7830—782).—The roots are to be heated to 80°— 
100° before pressing; thus a juice is obtained clear and pure, and 
moreover it separates more easily from the mark, and keeps better. 
A further advantage is that a higher coefficient of purity is obtained 
than when the juice is expressed before heating ; this is demonstrated 
by comparative experiments on the same sample of roots. By this 
method less press cake is produced, but its value is raised from say 
19°4 to 27°3 francs per 100 kilos., the quantity being reduced from 
28 per cent. to 16 per cent., but then this cake is more easily pressed 
and dried. KE. W. P 


Butyric Fermentation in the Diffusion Vessels of Sugar 
Factories. By P. P. Denférain (Chem. Centr., 1884, 403—404).— 
It has been observed that during the process of diffusion sometimes as 
much as 1 per cent. of sugar is lost, a considerable quantity of 
hydrogen being evolved, whilst the juice contains acetic and butyric 
acids. As the butyric ferment seems to be always present in arable 
soil, the fermentation is probably induced by the presence of a small 
quantity of earth which has escaped being washed off the beets. The 


importance of thoroughly washing the tubers is apparent. 
P. F. FF. 
Potassio-antimonic Oxalate, a Substitute for Tartar Emetic. 
(Dingl. polyt. J., 255, 122—124).—Tartar emetic is being gradually 
replaced in dyeing and printing by a new antimony preparation 
having the composition C,O,,.SbK, + 6H,O, and containing 23°67 per 
cent. Sb,O;. The commercial product crystallises in white needles 
resembling oxalic acid or Epsom salt, which are readily soluble in 
water. It is sold at a moderate price as a substitute for tartar 
emetic in fixing tannin colours. D. B. 
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Coloration of the Hydrogen Flame. By S. Sanrint (Gazzetta, 
14, 274—276).—The author, in a former memoir, has shown that by 
suitably varying the conditions, the flame of hydrogen assumes all the 
colours of the spectrum. In order to test whether this result was due 
to impurities contained in the materials from which the hydrogen was 
evolved, the gas was prepared by heating potassium formate with 
potash, but the same phenomena were observed. The best method for 
their production consists in collecting the hydrogen in a bell-jar of 
5°6 cm. diameter and 20 cm. length, then holding it with its mouth down- 
wards, applying a light, and gradually inclining the vessel. A tongue of 
flame is formed, in which all the prismatic colours may be distinguished 
as the jar is brought into the horizontal position. These phenomena 
are not peculiar to hydrogen, but may be produced not only with gases, 
such as carbonic oxide, hydrogen sulphide, and methane, but also with 
the vapours of combustible liquids, such as the various alcohols, ethereal 
salts, acetone, benzene, &c. V. H. V. 


Methods of Spectrum Analysis. By E. Demarcay (Compt. rend., 
99, 1069—1071). 


Spectroscopic Studies on Gaseous Explosions. By G. D. 
Liverne and J. Dewar (Proc. Roy. Soc., 36, 471—478). — After 
briefly recording observations on the spectra of the metals produced 
by explosions of detonating mixtures in presence of different materials, 
the authors give a list of the wave-lengths of the iron, copper, nickel, 
cobalt, lead, silver, chromium, sodium, magnesium, and manganese 
lines observed. It is noticeable that such volatile metals as mercury, 
zinc, cadmium, bismuth, and antimony gave no lines. The numerous 
lines of iron were particularly observed; these were in many cases 
reversed, thus showing that at the temperature of the explosion 
the metal was volatilised ; and, indeed, Watts has already pointed out 
that iron is volatile below the fusing point of platinum. It is thus 
not surprising that iron linesshould have been observed accompanying 
those of hydrogen to great heights in the solar atmosphere, whilst 
Copeland and Lohse observed in the spectrum of :the great comet of 
1882, four lines, 15395, 45369, 15326, and 5269, which are nearly 
identical with iron lines observed in the flash of the detonating gases. 
As Gouy has observed, in the spectra of the metals taken in a modified 
form of a Bunsen’s burner, certain iron and other metallic lines not 
observed in the spectra from detonating gases, the authors question 
whether this result implies that—when the proportion of air to coal- 
gas is near the exploding point—the temperature of the inner green 
cone of a Bunsen burner is higher than that produced by the explosion 
of hydrogen with oxygen. Va Mae Ve 
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Delicacy of Spectrum Photography. By W. N. Hartuey (Proc. 
Roy. Soc., 36, 421—422).—In this Abstract, a brief account is given 
of the length and strength of metallic lines in solutions of definite 
strength. The sensitiveness of the spectrum reaction in the case of 
magnesium compounds is practically unlimited, for with a given 
length of spark 10~ of a milligram could be detected, and the sensitive- 
ness could be increased by increasing the strength of spark. The lines 
\2801°6 and 227941 could be detected with a solution containing 
1 part of magnesium in 10° parts of water. 

Evidence is also brought forward to show that in the case of the 
aluminium spectrum, the longest and the strongest lines are not 
invariably the most persistent; as a general rule, even the longest 
lines are shortened by great dilution of the solution. From the results 
obtained, it is proposed to apply, in some few cases, the maps of the 


spectra for quantitative estimation of the proportion of the metals 
present. ¥. a We 


Experiments on Flame. By G. J. Burca (Nature, 31, 272—275). 
-—Noticing how even the intense glow of a piece of lime heated to 
whiteness in the blowpipe flame became invisible in direct sunlight, 
the author was led to make some experiments to similarly test the 
sun’s light against that of a flame. 

When the image of the sun was thrown, by means of a lens, upon 
the flame of a paraffin candle, a round spot of light of a bluish-white 
colour, and a peculiar, soft appearance, became visible on the flame 
itself. To the naked eye, this spot of light was of exactly the same 
soft quality, and nearly; he same colour as the fluorescence produced 
when sunlight is focussed on to petroleum, or a solution of quinine 
sulphate. When viewed with tle spectroscope, however, this similarity 
disappeared. The fluorescent solution showed a soft continuous 
spectrum, whereas the spectrum of the spot of light was much brighter, 
extended far into the violet, was most intense in the blue, and showed 
all the Fraunhofer lines distinctly. The light in question is therefore 
undoubtedly reflected sunlight, and not due to fluorescence. The simi- 
larity of the appearances observed to those shown by Tyndall’s “blue 
cloud,” led the author to very carefully compare the light in question 
with that undoubtedly reflected from solid matter in a very fine state 
of division. A suitable reflecting medium was prepared by diluting 
French polish with fifty times its bulk of methylated spirit, and then 
adding a few drops of this solution to a glass of water. The fine pre- 
cipitate of shellac thus obtained remains in suspension for days. This 
medium showed very clearly the property, characteristic of solid 
matter in a very fine state of division, that all light reflected from it 
at right angles to the line of incidence is completely polarised. When 
similarly examined, the spot of light on the candle flame showed 
exactly the same appearances. If looked at through a Nicol placed 
in the plane at right angles to the mean path of the sun’s rays, the 
spot was clearly visible when the crystal coincided with the line of 
incidence, and vanished when it crossed it at right angles. With the 
aid of the spectroscope, it was found that all parts of the spectrum 
were polarised alike. The above results were obiained when the sun’s 
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image was focussed on the centre of the flame. The bottom of the 
flame reflected only the more refrangible rays as far as the middle of 
the green; towards the apex the red was also reflected: but in all cases 
the light was polarised. 

When the spot and flame were examined in the spectroscope, and 
some soda-vapour allowed to pass into the flame, the bright D line 
was seen to cross the continuous spectrum of the candle, but to 
become reversed in the spectrum of the spot, all the Fraunhofer 
lines, including the D line, being perfectly black. If a spirit-lamp is 
substituted for the candle in this experiment, the flame seems to the 
eye to disappear in the glare, and nothing but the bright sodium band 
is visible in the spectroscope. The flame of a Bunsen behaved similarly 
to the spirit-lamp. When sunlight was made to pass through the flame 
of a candle, and then examined spectroscopically, a very definite 
general absorption took place, which was most noticeable about F and 
G, where the spectrum of the reflected sunlight was brightest, and 
where in candle-light the rays are deficient. The more refrangible 
rays are most absorbed, and the absorption becomes greater as the 
smoky part of the flame is approached. 

It is not possible to obtain an image of one candle flame on 
ancther of a like character, but if the temperature of the recipient 
flame be lowered (for instanee by holding an iron nail in it), the image 
of the other at once becomes visible, but is of a dirty yellow colour, 
instead of the bluish-white of that obtained with sunlight. The column 
of smoke obtained by lowering a tin plate, with a small hole in the 
centre, on to the flame of a candle, reflects and polarises either candle- 
or sun-light. An apparently similar column of smoke, produced by 
placing some paraffin on the hot plate, did not polarise the reflected 
light. The soot deposited on the under side of the tin plate polarised 
light reflected from it at right angles to the line of incidence. 

By using a Bunsen burner with a rectilinear aperture, and allowing 
two sides of the flame to impinge on two glass plates, the author was 
enabled to examine the inner and outer flames separately. A mixture 
of copper sulphate and ammonium chloride burns in the inner flame, 
and reflects and polarises sunlight. Zinc when distilled in the inner 
flame does not reflect or polarise light, but as soon as the vapour 
reaches the outer flame and becomes oxidised to non-volatile zinc 
oxide, white light is produced which gives a continuous spectrum, and 
both reflects and polarises sunlight. 

From these experiments, the author concludes that the luminosity 
of the ordinary flame is due to minute solid particles present 
therein. He suggests that the polarisation test is a good means of 
distinguishing between “ vapour’ however dense and true “smoke.” 
He is still continuing these experiments. L. T. T. 


Indices of Refraction of Liquefied Gases. By L. Biexxropr 
(Proc. Roy. Soc., 37, 339—362).—In this paper, a description is given 
of the apparatus used for inclosing the liquefied gases between parallel 
glass plates, and of applying the microscopical method for the deter- 
mination of their indices of refraction. With a high magnifying ocular 
power and a feeble objective lens, well defined images could be 
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focussed on microscopic test objects, such as the scales of wings of the 
Lepidoptera fixed on glass plates, homogeneous sodium light being used 
for the experiments. In the table the results are given of the refrac- 
tive indices of sustances, both in the gaseous and liquid conditions, and 
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Comparing the experimental result for the molecular refraction 
with the value deduced from Landolt and Gladstone’s data, 
Mn = 1 _ 0-301 x 28 = 8:99, and 2A” , Mc) + 4am ; 1H) = 
4°86 + 4°08 = 8°94, the values are found to be approximately identical. 
Similarly on comparing the values of the haloid acids with those of the 
corresponding halogens, the mean value of hydrogen is concordant with 
that deduced from other substances. As the indices of refraction of 
the zinc and aluminium organo-metallic compounds are less than that 
of stannic chloride (ug = 1°5225) it does not necessarily follow that 
all substances with high indices of refraction are very combustible, a 
generalisation which has frequently been advanced. V. H. V. 


Duration of Colour Impressions upon the Retina. By E. L. 
Nicnots (Amer. J. Sei. [3], 28, 243—252.) 


New Form of Voltaic Battery. By P. Jas.ocuxorr (Proc. Roy. 
Soc., 36, 141—142).—In this paper, a battery is described in which the 
electropositive element is sodium, the electronegative element carbon, 
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spongy platinum, or copper; the action of the aqueous vapour of the 
atmosphere on the sodium producing a solution of soda, which is thus 
interposed between the sodium and the electronegative element. The 
E.M.F. of the cell is about 2°75 volts; a battery composed of plates 
10x 4 inch gave a current of 9°122 ampéres at first, which after five 
minutes is reduced by polarisation to 0°079 ampére. V. H. V. 


Daniell’s Cell of Small Internal Resistance. By J. T. 
Borromiry (Proc. Roy. Soc., 37, 173—177).—In this paper a form of 
Daniell’s cell is described, set up in such a manner that the copper and 
zinc sulphate solutions are supplied of constant strength by a number 
of syphon arrangements. When the battery is not in use the position 
of the syphon is reversed, and the solutions drained off. From this 
cell there was obtained, as indicated by a current galvanometer of 
0002 ohm resistance, a current of 63 ampéres, which remained steady 
for a long interval of time. V. H. V. 


Electrochemical Equivalent of Silver. By Lorp Rayeicn and 
Mrs. Srpewick (Proe. Roy. Soc., 36, 448—450, and 37, 142—146).— 
In these papers, an account is given of experiments made with a view 
of determining the electrochemical equivalent of silver in terms of 

ractical units. The final number expressed in C.G.S. units is 
1:118xX10-*, a value in accordance with that determined by 
Kohlrausch ; thus in practical units the quantity of silver deposited 
per ampére per hour is 4°0246 grams. With a view of obtaining a 
convenient standard of E.M.F., the authors have made a detailed 
examination of Clark’s cells, which possess the advantage of standing 
ready for use, and not polarising greatly on the passage of small 
currents. The value for the E.M.¥., that of the B.A. unit being 
09867 ohm, is equal to 1°435 volt, with an extreme range of 5,4, during 
six months, although about ten days are required before the cell 
reaches its permanent condition. V. H. V. 


Influence of Light on the Electrical Resistances of Metals. 
By A. E. Bostwick (Amer. J. Sci. [3], 28, 1833—145).—From a series 
of elaborate experiments made in the Yale College Laboratory on 
plates of platinum, gold, aud silver, the author concludes that if light 
causes any diminution in the electrical resistance of metals, it probably 
does not exceed a few thousandths of 1 per cent. B. H. B. 


Variation in the Electrical Resistance of Bismuth when 
placed in a Magnetic Field. By Hurion (Compt. rend., 100, 348). 
—When a plate of bismuth is placed in a magnetic field in a direction 
normal to the lines of magnetic force, the resistance of the bismuth 
increases more rapidly than the intensity of the magnetic field, as 
Righi has previously observed, and the increase is proportional to the 
mechanical effect exerted on the bismuth by the electromagnet. 

C. H. B. 

Pyroelectricity of the Topaz. By C. Friepen and J. Curt 
(Compt. rend., 100, 213—219).—The authors employed cleaved frag- 
ments of yellow Brazilian topaz, and confirm Friedz!’s earlier observation 
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that in topaz the principal axis of pyroelectricity is parallel with the 
edges of the prism. Many fragments show poles of the same sign at 
both ends, but in such cases the fragment can be cleaved into two parts, 
the bases of which will have opposite polarity. In one instance, one 
extremity of the fragment was bounded by the natural summit of the 
crystal and the other extremity by a cleavage plane, and both ends 
showed negative electricity when cooled. When this fragment was 
cleaved at the middle, one half showed regular polarity, whilst the 
other half was still negative at both ends but with different intensities. 
These results are explained by the existence of twinning parallel with 
the base of the prism. 

With colourless rounded Brazilian topaz, the pyroelectricity was 
much less marked, and with certain sections was almost imperceptible. 
Frequently both terminations have the same sign, but in many cases 
the removal of a very thin layer changes the sign of one termination 
and produces fragments with regular polarity. 

Optical examination shows that the topaz crystals are not homo- 
geneous, but in many cases can be separated into four distinct portions 
along the diagonals of the rhombic base. Generally, however, these 
four parts enclose an inner rhombic prism with regular extinction, and 
the crystal can consequently be split up into five distinct portions 
which, however, are still not homogeneous. From some larger 
crystals in which the planes of twinning were very distinct, the 
authors were able to obtain homogeneous fragments and to establish 
the existence of a horizontal axis of electricity, but the specimens 
were not sufficiently large to enable them to determine the exact 
direction of this axis. The existence of the horizontal axis was con- 
firmed by the development of electricity under pressure (Abstr., 1881, 


338—339). C. H. B. 


Electric Qualities of Glass. By T. Gray, A. Gray, and J. J. 
Dossie (Proc. Roy. Soc., 36, 488—498).—Although the correlation 
between the composition of glass and its conductivity has not been 
much studied, yet previous observations seem to show that a greater 
proportion of alkali decreases, while that of lead oxide increases the 
resistance. The lead or flint glasses, are herein more completely 
examined. The method of experiment, in outline, consisted in im- 
mersing a small flask of the glass to be examined, and filled 
with mercury, into a larger vessel also containing mercury. The 
mercury within and without the experimental flask is connected 
through a sensitive galvanometer with a battery of Daniell’s cells. 
The following table contains the results obtained for the density, 
specific resistance in ohms, percentage proportion of lead oxide, and 
the formula expressing approximately the chemical composition :— 


Sp. gr. Sp. resistance. P.c. lead oxide. Formula. 

3145 4700 x 10” 37:098  80Si0.,15PbO,3K,0,2Na.0. 
3141 8400 x 10" 40°55 22Si0.,5PbO,2K,0,Na,0. 
3141 3868 x 10” 36°98 61Si0,,12PbO0,7K,0,2Na,0. 
2811 453 x lu” 19°87 24Si0.,2Pb0,3K,0,Na,0. 
3018 545 x 10” 17°89 48Si0.,4Pb0,5K,0,5Na,0. 
2°829 85 x 10” 21°42 10Si0.,PbO,K,0,Na,0. 
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The general result to be drawn from a comparison of these data is, 
that the specific resistance of the glasses increases alike with the per- 
centage of the lead oxide and also with the density ; and further, ceteris 
paribus, an increase of proportion of alkali diminishes the resistance, 
although its effect is not so marked as the opposite effect of lead oxide. 

It is further suggested as possible that, in the case of those glasses 
which have approximately the same composition, but differ in 
density, those with higher density approach more nearly to a definite 
composition. It is proposed to extend these experiments to crystalline 
minerals, and to trace out relations between their electrical quality 
and their crystallographic axes. V. H. V. 


Measurement of Rapidly Alternating Electric Currents with 
the Galvanometer. By L. M. Cuexsman (Amer. J. Sci. [3], 28, 
117121). 


Simple Form of Thermo-regulator and Registering Thermo- 
meter combined. By E. H. v. Baumnaver (Zeits. Anal. Chem., 
25, 42—46). 


Heat of Formation of Ammonium Sulphite and Bisulphite. 
By Forcranp (Compt. rend., 100, 244—247).—The neutralisation of 
sulphurous —— ry (SO, = 64 grams) by one equivalent of 
ammonia (NH;,3H,O = 26 grams) develops + 14°78 cal.; by two 
equivalents (NH,),O0 = 52 grams) + 254 cal. The presence of 
excess of ammonia causes very little further development of heat. 

Normal ammonium sulphite, (NH,).SO;,H,0, is obtained in bulky 
colourless crystals by neutralising concentrated aqueous ammonia 
with sulphurous acid and allowing the liquid to cool. Heat of 
solution of the hydrated salt (liquid) = — 2°68 cal. at — 8°; of the 
anhydrous salt — 0°77 cal. at 8°, hence (NH,).SO; solid + H,O 
liquid = (NH,).SO,,H,0 solid, develops + 3°82 cal.; + H,0 solid, 
develops + 2°38 cal., from which it follows that— 


S solid + O; gas + H, gas + N, gas= 

(NH,).SO; solid develops + 215°44 cal. 
S gas + O; gas + Hy, gas + N, gas 

(NH,)2SO; solid » + 21800 ,, 
SO, gas + 2NH; gas + H,O gas 

(NH,).SO; solid ” + 648 99 


Ammonium bisulphite (metasulphite), (NH,)2S03,SO,, is obtained in 
large crystals by saturating concentrated aqueous ammonia with 
sulphurous anhydride. Heat of solution (liquid) = — 3°19 cal. at 8°, 
hence— 


S. solid + O; gas + H; gas + N; gas = 

(NH,).SO;,S0, solid develops + 300°0 cal. 
S. gas + O; gas + H, gas + H,0O gas 

(NH,).SO;,SO, solid A + 305°2 
280, gas + 2NH; 

(NH,):SO;,SO, solid - + 80°0 
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The action of 2 mols. ammonia on 1 mol. metasulphite develops 
+ 20°74 cal. 

From these values and the values given by Sabatier for the heats of 
formation of the sulphides, the following results can be deduced :— 


(NH,).8, + O; = (NH,).S0;,SO, develops 5 x 46°8 cal. 
(NH,).S. + O; = (NH,).SO; - 3 x 502 ,, 
(NH,),SO, + O = (NH,):80, » 1x 664 . 


The corresponding numbers in the case of potassium are— 
5 x 52°6 3 x 568 1 x 69°6 cal. 


and of sodium— 


5 x 514 3 x 57°6 ] x 654 ,, 
C. H. B. 


Thermic Data for the Compounds of Aluminium Bromide 
with Hydrocarbons. By G. Gustavson (J. Russ. Chem. Soc., 1885, 
57).—The heat of dissolution of a molecule of Al.Cl, was found to be 
153,739 cal. (Thomsen 153,690, Berthelot 152,600) ; the number for 
Al,Brs, the average for six determinations, is 180,237 (Berthelot, 
170,600). The compound of aluminium bromide with toluene, if 
dissolved in water, develops heat equivalent to somewhat more than 
168,000 cal. (average of five experiments) ; the formation of this com- 
pound is consequently accompanied by development of heat. With 
the compounds of aluminium bromide and fatty radicles the difference 
appears to be even greater, the heat of dissolution of the compound, 
AIBr;,C,Hs, being 145,000—150,000 cal.; but these experiments are 
not considered conclusive by the author. A. T. 


Calorific Power of Coal-gas in Various States of Dilution. 
By A. Wirz (Compt. rend., 100, 440—441).—The heat of combustion of 
1 cubic metre of well-purified coal-gas, saturated with aqueous vapour 
and mixed with six times its volume of air, is about 5200 cal. Before 
passing through the scrubber and purifier the same gas gave 
5600 cal. 

If the amount of heat developed by a mixture of 1 vol. of coal-gas 
with 6 vols. of air is taken as the unit, the heat developed is increased 
5 per cent. when the coal-gas is mixed with 2°25 vol. of oxygen, but 
diminished 4°6 per cent. when it is mixed with 11 vols. of oxygen. It 
follows, therefore, that the calorific power of coal-gas is diminished 
by dilution with oxygen. 

If 1 vol. of gas is mixed with 10 vols. of air, the heat developed is 
increased by 2°5 per cent., and hence it would seem that 6 vols. of air 
are not sufficient for the complete combustion of 1 vol. of coal-gas. 

C. H. B. 


Chemical Neutrality of Salts, and the Use of Different Indi- 
cators in Acidimetry. By Brrraetor (Compt. rend., 100, 207— 
213).—The author shows that the recent observations of Joly and 
others on the behavionr of different indicators towards acids and salts 
is in agreement with kuown thermochemical data relating to the 
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action of acids on the salts in question, and the dissociation of salts in 
solution. 

The difference between the colour of normal potassium chromate 
and the dichromate is so well marked that the latter may be employed 
as an indicator. It behaves similarly to helianthine A. 

C. H. B. 


Laws of Dissolution. By H. Le Cuaretier (Compt. rend., 100, 
441—444,)—The author has previously shown (Compt. rend., 100, 50) 
that the relation between the coefficient of solubility of salts, their 
heat of dissolution at saturation, and the temperature, may be approxi- 
mately expressed by the equation— 

dz _ kjdt 
@ 5 
from which it follows that = the variation of the coefficient of 


solubility, is of the same sign as Q, the quantity of heat gained by the 
dissolution; or, in other words, if the dissolution of a substance is 
accompanied by absorption of heat, the solubility of that substance 
will increase with the temperature and vice versd, whilst if the dis- 
solution of a substance neither develops nor absorbs heat its solu- 
bility will be independent of the temperature. 

Cases of substances which dissolve with absorption of heat, and 
become more soluble as the temperature rises are very numerous; but 
solids which dissolve with development of heat and become less 
soluble with increase of temperature are much rarer, the only sub- 
stances which exhibit these phenomena being calcium hydroxide, 
cerium sulphate, and anhydrous sodium sulphate. There is no well 
established instance of a solid which dissolves without thermal disturb- 
ance, although Berthelot has found that this is the case with calcium 
sulphate in supersaturated solution at 23°7°, and Marignac has shown 
that the maximum solubility of this salt is at 35°. 

Amongst liquids examples of dissolution with development of heat, 
and decrease of solubility with an increase in temperature, are 
furnished by bromine and water, ether and water, and carbon bisulph- 
ide and water, and it is well known that gases dissolve with develop- 
ment of heat, and that their solubility decreases as the temperature 
rises. 

The dissolution of liquids constitutes a special case, since either of the 
substances may be regarded as the solvent, according to the conditions. 


If A and B are the two liquids, © the coefficient of solubility of B 
a 


in A, and s the coefficient of solubility of A in B, then if A and B 


' 
are mixed in a proportion lower than > or higher than - solution 
a 


will be complete with formation of a homogeneous non-saturated 
liquid, but with any intermediate proportions two saturated solutions 
will be formed, separated by reason of their difference of density. If 
the temperature varies, the two coefficients of solubility will vary (in 
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the case of ether and water, which dissolve with development of 
heat, the coefficients will diminish with a rise of temperature), and 
consequently the difference between the composition of the two 
saturated solutions will continually diminish until one coefficient is 
the inverse of the other, and at this temperature, and at all lower or 
higher temperatures, as the case may be, the two liquids will be per- 
fectly miscible, and it will be impossible to obtain distinct saturated 
solutions. Nicotine and water are miscible in all proportions at the 
ordinary temperature, but at about 100° the liquid separates into two 
layers. This phenomenon points to a diminution of solubility, hence 
to development of heat on dissolution, and the author finds that the 
dissolution of nicotine in water is accompanied by a rise of temperature. 
There is no essential difference between liquids which are miscible 
and those which are not; it is merely a question of the coefficient of 
solubility and the temperature. Pictet has found that liquid carbonic 
anhydride and liquid sulphurous anhydride are miscible in all propor- 
tions at the ordinary temperature, but the mixture separates into two 
layers at a lower temperature. The homogeneous mixture has a lower 
vapour-tension than the two liquids superposed, and Pictet concludes 
that since the mixture of these two substances requires a lower 
pressure to liquefy it, the use of such a mixture will increase the 
efficiency of freezing machines. From the above considerations, how- 
ever, it follows that the separation of the liquid into two layers 
indicates a decrease in solubility with a decrease in the temperature, 
and points to absorption of heat during dissolution. Consequently, 
during the evaporation of the mixed liquids less heat will be absorbed 
than by the two liquids separately, and this diminution in the amount 
of heat absorbed will compensate for the lower pressure required to 
produce liquefaction. C. H. B. 


Boiling of Liquids in a Vessel Contained in a Water-bath. 
By C. Tomutnson (Proc. Roy. Soc., 3'7, 113—114).—Writers of the 
last century have remarked upon the apparently paradoxical pheno- 
menon that water immersed in a vessel containing boiling water cannot 
be made to boil, the temperature being always some few degrees below 
that of the latter. This result the author shows to be evidently due 
to evaporation, for on covering the water in the inner vessel with oil 
the temperature rises to the boiling point, and bubbles of steam 
escape from the surface of the water through the oil. ne 


Dissociation of Chlorine Hydrate. By H. Le Cuxarevier 
(Compt. rend., 99, 1074—1077).—The well-known equation repre- 
senting the relation between the temperature and the tensions of 
evaporation and dissociation— 


E Q _ & 


T s-—o dt’ 


where Q and S —c represent respectively the heat developed and 
the change of volume produced by the transformation of the same 
quantity of matter, indicates that when the value of Q changes 
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suddenly by reason of a progressive rise of temperature, as when one 
of the bodies passes its melting point, #, that is, the angular co- 


efficient of the tangent to the curve of pressures, changes equally 
suddenly. This phenomenon has not hitherto been actually observed, 
because the vapour-tension and heat of fusion of solids is usually too 
small. The phenomenon is, however, clearly shown by chlorine 
hydrate, Cl,,10H.O, which has a considerable tension of dissocia- 
tion even at 0°, and the heat of formation of which varies by 7°15 cal., 
according as it is formed from liquid or solid water. 

When chlorine hydrate is gradually cooled in an atmosphere of 
chlorine, the tension diminishes regularly down to a temperature 
which varies in different experiments, but generally lies between 
—4° and —7*. At this point, the tension suddenly increases to 
about 0°2 m., then rapidly diminishes and becomes stationary at a 
point somewhat higher than its value before the disturbance. On 
further cooling, the pressure diminishes regularly. The observed 
phenomenon is due to the sudden solidification of the water, which 
was in superfusion. The change of state causes a rise of temperature 
which produces a corresponding increase of pressure. Equilibrium of 
temperature being established, the tension of the chlorine acquires 
the normal value corresponding with the dissociation of the chlorine 
hydrate with liberation of solid water, this value being higher than 
when the hydrate dissociates into chlorine and liquid water. 

If the chlorine hydrate is heated, the tension increases regularly up 
to about — 1°, at which point the temperature remains stationary 
during the melting of the ice. No sudden alteration of pressure is 
observed, and this indicates that the passage from the solid to the 
liquid state at the temperature of equilibrium produces no appreciable 
change in the tensions of dissociation, any more than in vapour- 
tensions. 

The curves corresponding respectively with dissociation into chlorine 
and solid water, and into chlorine and liquid water, differ from one 
another by a considerable angle. The difference between the heats of 
formation of the chlorine hydrate from solid and liquid water 
respectively, as calculated from the equation and these curves, is 
83 cal., a number which approaches closely to the actual difference, 


7°15 cal. C. H. B. 


Solidification of Nitrogen and Carbonic Oxide: Relation 
between the Temperature and Pressure of Liquid Oxygen. 
By K. Otszewskt (Compt. rend., 100, 350—352).—Alterations in the 
arrangement of the manometers enable the author to measure accu- 
rately pressures as low as 4mm. Temperatures are measured with a 
hydrogen thermometer. 

Nitrogen.—Under a pressure of 60 mm., liquid nitrogen solidifies, 
the temperature during solidification being — 214°, and by further 
reduction of the pressure the whule of the nitrogen can be solidified 
to a snow-like mass. Under a pressure of 4 mm. the solid nitrogen 
has a temperature of — 225°, the lowest temperature that has yet 
been measured. It is probable that the actual temperature is even 
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lower than this, since the bulb was not completely surrounded by the 
solid nitrogen. 

Carbonic Oxide—The gas used was prepared by the action of 
sulphuric acid on formic acid. Under a pressure of 100 mm. 
liquid carbonic oxide begins to solidify, its temperature being — 207°. 
Under still lower pressure, with a temperature of — 211°, the whole 
of the carbonic oxide solidifies to a snow-like mass. Under a 
pressure of 4 mm., the temperature of the carbonic oxide is — 220°5°. 

Oxygen.—The following results were obtained :— 

Pressure. Pressure. 

atmos. Temperature. atmos. Temperature. 

50°8 (crit. pres.) —118°8° (crit. temp.) 13°7 — 146°8° 
49°7 --119°5 12:3 —148°6 
47°6 —120°7 10°24 —151°6 
46°7 —121°6 8°23 —155°6 
45°5 —122°6 6°23 —159°9 
43:0 —124-0 4°25 —166'1 
404 —125°6 2°16 —175°4 
38°1 — 1268 10 —181°4 
36°3 —128°0 9mm. —211'5 
344 —129°0 4mm. still liquid. 
32°6 —-130°3 

The author was unable to measure the temperature under a 
pressure of 4 mm., because the quantity of oxygen was not sufficient 
to cover the bulb of the thermometer. Although the oxygen was still 
liquid the temperature must have been much below — 211°5°. 

C. H. B. 

Attraction between a Dissolved Solid and a Substance 
Immersed in the Solution. By J. Tuouter (Compt. rend., 99, 
1072—1074).—When marble, kaolin, quartz, or other inert substance 
is immersed in a solution of sodium or barium chloride, the amount 
of salt in solution decreases, owing to the deposition of a portion of 
the dissolved salt on the surface of the immersed solid. If a piece 
of dry white marble is weighed first in alcohol of known sp. gr., and 
then in a concentrated solution of potassium carbonate of known 
sp. gr., the weight in the latter is always greater than that calculated 
from the ratio of the two specific gravities, because some of the 
potassium carbonate is deposited on the surface of the marble. 
Further, if grains of quartz or glass, varying in diameter from 
0:15 mm. to 0°9 mm., are placed in solutions of iodides, the 
sp. gr. of the latter can be adjusted so that the smaller particles will 
sink whilst the larger will swim. This result is due to the fact that 
the surface is greater in proportion to the total volume in the case 
of small particles than in the case of the larger ones, and hence a 
greater proportion of the dissolved salt is deposited in the first case 
than in the second. Marble is so porous that its surface is almost 
proportional to its volume, and consequently grains of marble do not 
show this phenomenon. 

As the result of these and similar experiments, the author concludes 
that there is attraction between a dissolved salt and a solid immersed 
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in the solution, and that the amount of attraction is proportional to 
the surface of the immersed solid. These results explain the impurity 
of precipitates, the clarification of liquids by colloids, the purification 
of water by natural filtration, &c. C. H. B. 


Condensation of Gases on the Surface of Glass. By J. T. 
BortomLey (Chem. News, 51, 85).—The following experiment was 
conducted in order to determine the quantity of gas condensed on a 
given surface of glass. A quantity of glass fibre (drawn from flint- 
glass rod) exposing a surface of 1448 sq. c.m., was pnt into a glass 
tube attached to a Sprengel pump, this was worked until the pressure 

uge was constant at 0°3 M; heat was now applied to the tube con- 
taining the fibres; the pressure rose immediately, and the gas given 
off was collected. The heating and pumping were continued for more 
than an hour, when the pressure registered was 1°2 M. The quantity 
of gas collected in this manner was 0°45 c.c. at 15° and 760 mm., and 
when analysed in the usual manner gave: 824 per cent. CO,; 
2480 0; 752 N. D. A. L. 


Separation by Capillary Attraction. By J. U. Lioyp (Chem. 
News, 51, 51—54).—It has been shown that substances can be sepa- 
rated from their solutions by capillary attraction. Bayley (Trans., 
1878, 304—306) let drops of certain solutions fall on filter-paper, and 
observed that sometimes the salt remained in the centre, whilst a 
water-ring extended round it; and by means of hydrogen sulphide 
he traced the extent of the diffusion of metallic salts, whilst alkaline 
solutions were tested on turmeric paper. He showed that the greater 
the dilution the broader is the water-ring ; whilst concentration, heat, 
and looseness of the texture of the paper are favourable to the 
mobility of the substance in solution. Also that the metals differed 
in their degrees of mobility, and in mixed solutions acted indepen- 
dently of one another; also that acidity increased the mobility of 
copper. The author allows strips of blotting-paper to dip into 
various solutions, and observes the distance the substances in solution 
extend on the paper before they are left behind by the water, and his 
observations confirm Bayley’s results. For example, syrupy solutions 
of ferric sulphate travel with the water some distance on the paper, 
and no separation takes place, then a series of experiments show the 
decreasing mobility of the metallic salt as the solutions are less con- 
centrated, whilst the water separates more and more; ultimately 
with very dilute solutions the metallic salt creeps just above the 
surface of the solution, whilst the pure water continues its course to 
the end of the paper (5inches). Similar experiments were made with 
other salts, proving the great difference in the mobility of different 
metals, for example, sodium chloride was carried six feet without 
showing signs of separation. The independent activity of metallic 
salts in solutions containing mixtures of them is also confirmed by the 
present experiments; they even behave quite regularly in dilution ex- 
periments, and always show a clear and sharp boundary line between 
each salt and between the most mobile salt and the pure water; for 
example, solutions of equal strength, of ferrous sulphate, copper 
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sulphate, and ferric sulphate, were experimented on separately, and 
mixed together, and in solutions of different but always proportional 
strengths, in all cases the ferrous sulphate showed the same line of 
demarcation for a certain strength, being more mobile than the 
copper sulphate, which was also constant in a similar manner, and 
more mobile than the ferric salt. Bayley remarks (loc. cit.) that 
silver, lead, and mercuric salts, when moderately concentrated, give 
a wide water-ring, whilst copper, nickel, and cobalt salts need 
greater dilution to produce the same appearance; cadminm seems 
especially mobile. In solutions containing sulphate of quinine and 
sulphate of berberine, the former salt passes onwards, leaving the 
latter behind. Dilute sulphurie acid behaves in a similar manner, 
perfectly non-acid water passing onwards. By allowing a strip of 
blotting-paper to dip into a solution of ferric sulphate, then curving 
it over a sufficient height, and letting the other end hang below the 
level of the solution, after some time water absolutely free from iron 
drops from the further end of the paper. Some quantitative experi- 
ments have also been made. Ina solution containing 1 part of ferric 
sulphate in 32 parts of water, the water extended 5 inches on the 
paper, the iron solution 2 inches, the paper was divided on the point 
of separation, and at the surface of the liquid. Both pieces of wet 
paper were weighed, then dried, and again weighed. The piece of 
paper containing the iron contained 7 parts of water, the other piece 
74 parts. In a solution of half this strength tested in a similar 
manner the piece of paper containing iron gave up 4 parts, the 
other piece 94 parts of water. Similar experiments with lead acetate 
confirm this result, thus giving quantitative evidence showing that 
the more dilute the solution the quicker the separation and the 
greater the mobility of the water, and vice versd. D. A. L. 


Rate of Propagation of Detonation in Solid and Liquid 
Explosives. By Berraetor (Compt. rend., 100, 314—320).—In 
order to determine the rate of transmission of the explosive wave in 
solid and liquid explosives, the latter were detonated in tubes of lead, 
tin, or Britannia metal, 1—2 mm. in internal diameter, and 100 to 
200 metres long. The explosives employed were pulverulent or granu- 
lated gun-cotton, xyloidin, nitromannitol, nitroglycerol, dynamite, 
and panclastite. The results show that as a rule the rate of propaga- 
tion of the explosive wave increases with the density of the charge, 
and also, for tubes of the diameters employed, with the diameter of the 
tube. It also seems to increase with the resistance of the material of 
which the tube is composed. The detonation shatters the tube in 
which the explosive is contained, and in this respect the experiments 
differ from those in which the explosives are gaseous. The results 
were sensibly the same whether the tubes were bent or straight. 

With compressed pulverulent gun-cotton, the mean velocity of 
the explosive wave is about 5200 m. per second in lead tubes, 
and about 6000 m. per second in tin tubes. Granulated gun-cotton 
with a density of 1:1—1°5 gave a velocity of about 5000 m. Xyloidin 
gave similar results. Nitromannitol gives a still higher velocity, 
granulated nitromannitol of density 1°9, giving the highest observed 
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velocity, 7686. m. per second. With nitroglycerol in tubes 3 mm. 
diameter the rate of transmission is much lower, and varies between 
1078 and 1386 m. according to the conditions. Dynamite in tubes 
3 mm. in internal diameter gave a velocity of 2333—2753 m., and in 
tubes 6 mm. diameter an average of 2668 m. Panclastite gave results 
similar to those obtained with gun-cotton. C. H. B. 


Conditions of Chemical Change in Gases. By H. B. Dixon 
(Proc. Roy. Soc., 37, 56—61).—Bunsen concluded from his experi- 
ments on mixtures of carbonic oxide and electrolytic gas in various 
proportions, that the general Jaw of mass was in this particular 
instance modified by the tendency to formation of simple hydrates of 
carbonic anhydride. Thus the ratio of carbonic oxide to hydrogen 
could be varied within certain limits without altering the proportion 
in which the oxygen divides itself between these gases, but a still 
greater change of the relative proportions induces a change per saltum 
of the division of oxygen. In the year 1876, Horstmann and the author 
independently came to the conclusion that Bunsen’s results were 
vitiated by the presence of aqueous vapour. In connection with these 
experiments, it was shown that a dry mixture of carbonic oxide and 
oxygen is not ignited by an electric spark (comp. Abstr., 1883, 12), 
and that an imperfectly dry mixture is unaffected at pressures below 
510 mm., and when under higher pressures burns slowly. The part 
played by steam in inducing the combination of carbonic oxide with 
oxygen is thus analogous to that of the nitric oxide in the sulphuric 
acid chamber, in that it undergoes a succession of alternate reductions 
and oxidations. Experiments are also described on the mean rate of 
explosion of carbonic oxide and oxygen with different quantities of 
aqueous vapour under atmospheric pressure, the explosion-tube bein 
1 metre in length. As a general resuit it may be stated that the 
velocity of explosion increases with the proportion of aqueous vapour. 
A comparison of the experiments on the explosion of dry carbonic 
oxide and electrolytic gas shows that the division of oxygen was 
affected not only by changes in the initial pressures of the gases, 
but also by the temperature and shape of the containing eudiometer. 
With increasing pressure, more steam and less carbonic anhydride 
are formed in the explosion. When the pressure is increased to a 
certain amount, which varies with different mixtures, no further in- 
crease of pressure alters the ratio of the products formed. With 
pressures above the “critical pressure,” changes in the shape of the 
vessel also cease to affect the ratio of the products. As at ordinary 
temperatures condensation of steam occurs during the reaction, the 
temperature at which the experiments were performed was sufficiently 
high to prevent this condensation. When dry mixtures of carbonic 
oxide and hydrogen in various proportions are exploded above the 
critical pressures with a quantity of oxygen insufficient for their com- 
plete combustion, an equilibrium is established between two opposite 
chemical changes, expressible by the equations (1) CO + H,O = 
CO, + H, and (2) CO, + H, = CO + H,O, so that at the end of the 
reaction the product of the carbonic oxide and steam molecules is 
equal to the product of the carbonic anhydride and hydrogen mole- 
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cules multiplied by a coefficient of affinity. The presence of an inert 
gas, such as nitrogen, by diminishing the intensity of the reaction, 
favours the formation of carbonic anhydride in preference to steam. 
When the hydrogen is less than double the oxygen, the excess of 
oxygen cannot react with any of the three other gases present—car- 
bonic oxide and anhydride and steam—and herein, as inert, would 
have the same effect as the nitrogen in favouring the formation of 
carbonic anhydride. Within the limits detailed above, the law of mass 
is verified for the gaseous system composed of carbonic oxide and 
anhydride, hydrogen, and steam, at a high temperature. 
¥. BY. 


The Influence of the Diluent, and the Action of Excess of 
the Ingredients, on the Rate of Chemical Action. By F. 
Urecu (Ber., 18, 94—102).—In this communication, the author care- 
fully discusses the facts at present known as to the influence of dilu- 
tion and of excess of one or other ingredient on the rate of chemical 
action. He comes to the conclusion that when the diluent acts purely 
as such, it does not influence the rate of reaction. Excess of one in- 
gredient, however, has a decided influence, and this influence is 
different according to which ingredient is in excess. In the case of 
the reduction of Fehling’s solution with dextrose, for instance, in- 
creasing the equivalent proportion of dextrose from 1 to 3 causes an 
increase in the rate of reduction of more than threefold, whereas a 
similar increase of Fehling’s solution from 1 to 3 equivalents only 
increases the rate of reaction by a little more than a half. The author 


therefore comes to the conclusion that the reaction-equations pro- 
posed by Guldberg and Waage are incorrect, and that the causes of 
variation in rate of reaction are exceedingly complicated, and are pro- 
bably much influenced by molecular friction, the velocity and length 
of path of the molecules, the caloric and electric conductivity, &., and 


even by the shape and character of the containing vessel. 


L. T. T. 
Action of Mass. By W. Sprina (Ber., 18, 344—346)—The 


author brings forward a number of experiments showing the influ- 
ence of mass on chemical reactions, which, although incomplete (the 
researches having had to be abandoned) are yet of value as con- 
firming the conclusions deduced by Potilitzin from his experiments on 
the displacement of chlorine by bromine (Abstr., 1884, 955). 

A. J. G. 


Rate of Formation of the Carbonates of the Alkaline 
Earths in relation to Time, Mass, and Nature of the Bodies 
used for Precipitation. By J. Bevan (J. Russ. Chem. Soc., 1885, 
89).—The experiments were conducted as follows :—Solutions of the 
chlorides of calcium, strontium, or barium were poured into solutions 
of the alkaline carbonates (Li, K, Na) in such a manner that in using 
40 c.c. of the chlorides the whole of the liquid was in each instance 
78°5 c.c.; the liquid was then filtered either at once (the reaction 
lasting about five minutes), or after 30—60 minutes, or after 
24 hours. The carbonates and the chlorides were taken in equiva- 
lent quantities, the relation being 1:1, 2:1,3:1,or4:1. The re- 
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sults are summed up in a table. In the first period (five minutes) the 
speed of formation of the carbonates is the greatest; it increases at 
the same rate as the quantity of the insoluble salt formed—(1) as the 
concentration of the salt used for precipitation increases; (2) in the 
direction from Lito K; (3) from Cato Ba. The average speeds for 
the consecutive periods exhibit an inverse relation: they decrease 
rapidly—(1) with the increase of the concentration of the alkaline 
carbonates ; (2) in the direction from Li to K; and (3) from Ca to Ba. 
A. T. 
A Particular Case of Catalytic Action. By Lorin (Compt. 
rend., 100, 282—284). A controversial paper containing no new facts. 
C. H. B. 
Apparatus to Determine the Equivalents of Certain Ele- 
ments. By H. N. Morse and E. H. Keiser (Amer. Chem. J., 6, 
347—351).—This is an apparatus to enable a student to determine 
with sufficient accuracy the equivalent of certain metals in terms of 
hydrogen, by measuring the amount of hydrogen evolved on treating 
a weighed quantity of zinc or aluminium with dilute sulphuric acid. 
This apparatus has furnished very satisfactory results in the hands of 
students. J. K. C. 


Laboratory Apparatus. By H. Lanpotr (Ber., 18, 56—57).— 
1. A combination of a water-bath with a hot-water funnel. 2. An 
apparatus for concentrating dilute solutions ; it consists of a long flat 
rectangular metallic case, the upper surface of which has a rim round 
it, is corrugated, and either silvered or covered with thin platinum foil. 


The case stands on three legs, one of which has an adjustable screw, 
so that one end of the case may be raised higher than the other. It is 
partly filled with water, which is heated by a lamp placed at the lower 
end: the steam escapes by an opening in the side near the upper end. 
The liquid to be concentrated is allowed to drop on to the upper end of 
the corrugated surface, and in flowing down is compelled to pass over 
a very large heated surface. 3. An apparatus for sublimations, which 
consists in a platinum tube 150 mm. long and 18 mm. wide, closed at 
one end, and filled with water. The other end is fitted with a double- 
bored india-rubber stopper, through which glass tubes pass, enabling 
a constant current of cold water to be maintained. This apparatus is 
introduced into the neck of the vessel in which the substance is being 
heated, and forms a cold surface on which the vapour of the substance 
condenses. is 3. Fy 


New Forms of Laboratory Apparatus. By E. Harr (Amer. 
Chem. J., 6, 178—180).—I. Apparatus for Fractional Distillation.— 
Instead of the ordinary three-way tube for connecting the flask with 
the condenser, a tube is used to which is adapted a side tube some 
2 feet in length and bent several times in a zig-zag form, its action 
being similar to that of the bulbs in a Le Bel-Henninger tube. 

II. A Valve for Use in Standardising Permanganate.—This consists 
of a tube sealed at one end with a small hole in the side; the tube 
passes through a hole in the cork, and during the evolution of the 
gases produced in dissolving the iron in sulphuric acid, the hole stands 
above the cork. When the solution is complete, the tube is pressed 
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down so that the side opening comes below the cork, and thus the 
entrance of air is prevented. 

III. A Retort and Receiver for Small Distillations—The retort is 
constructed out of a test-tube bent at right angles; the receiver, 
another test-tube, into which the mouth of the first fits. = 


Use of Steam in Chemical Laboratories. By J. Water (J. 
pr. Chem. [2], 30, 410—416). 


Inorganic Chemistry. 


Estimation of Carbon in Ordinary Phosphorus. By I. 
Remsen and E. H. Keiser (Amer. Chem. J., 6, 153—155).—The 
authors have already drawn attention to the presence of carbon in 
phosphorus (Abstr., 1884, 771), and in this communication describe 
the method of estimating the amount of this substance. For this 
purpose, the phosphorus is oxidised by nitric acid (sp. gr. 1°2) ina 
retort, the gaseous products, after passing through a wash-bottle con- 
taining water, are led through a combustion-tube containing copper 
and copper oxide, and finally into wash-bottles containing baryta- 
water. The amount of carbonic anhydride formed is determined by 
collecting the barium carbonate and converting it into sulphate. In 
the construction of the apparatus the use of organic materials was 
carefully avoided, the different parts being connected by glass tubing 
and gypsum joints. Out of six determinations of carbon in phosphorus, 
the extremes were 0-026 per cent. and 0°111 per cent. P. P. B. 


Preparation of Phosphorus Trifluoride. By H. Moissan 
(Compt. rend., 100, 272—275).—Phosphorus trifluoride can be ob- 
tained by allowing arsenic trifluoride to drop into perfectly dry phos- 
phorus trichloride. The product contains small quantities of arsenic 
fluoride and phosphorus trichloride, and attacks mercury. It is 
purified by shaking with a small quantity of water and drying over 
sulphuric aeid. 

The phosphorus contained in the triftuoride cannot be estimated by 
absorbing the gas in water or in an alkaline solution, since the phos- 
phorus is not converted into a phosphite or phosphate, but into some 
compound which cannot be converted into a phosphate, even by 
boiling with dilute nitric acid. 

The gas was analysed by heating a known volume in a glass vessel. 
Silicon fluoride is formed, and phosphorus is deposited on the glass. 
The volume of the former gives the amount of fluorine; the latter is 
dissolved in nitric acid and precipitated as magnesium ammorium 
phosphate. The results agree with the formula PF. C. H. B. 


Crystallised Hydrate of Phosphoric Acid. By A. Jory (Compt. 
rend., 100, 447—450).—Peligot has shown (Ann. Chim. Phys. [2], 
77, 226) that phosphoric acid, H;PO,, can be obtained in Jong chan- 
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nelled prisms resembling nitre by the spontaneous evaporation of a 
highly concentrated solution. These crystals melt at 41°75°, and 
dissolve in water with development of heat. 

The author has observed that the mother-liquor surrounding these 
crystals sometimes solidifies completely during winter, but melts 
when the temperature rises to 30°. These easily fusible crystals dis- 
solve in water with absorption of heat, and are a new hydrate, 
2H;PO, + H,O. If crystals of H;PO, are caused to form in a solu- 
tion of the composition H,;PO, + 0°3H,0, and the temperature is 
then reduced so that the mother-liquor also solidifies, small portions 
of the mixture of crystals thus obtained, when added to a concen- 
trated solution of phosphoric acid, determine the formation of crystals 
of H;PO, or 2H,;PO, + H,O, according as the composition of the 
solution approaches more nearly to the former or the latter. Crystals 
of the hydrate 2H;PO, + H,O, which solidify with considerable 
development of heat, also separate slowly from slightly more dilute 
solutions, in the form of prismatic lamelle, which closely resemble the 
crystals of the acid H;PQ,, but are oblique, whilst the latter are ortho- 
rhombic. , 

These crystals melt at about 27°; heat of dissolution at + 13°, solid 
hydrate = + 0°28 cal.; liquid hydrate = + 7:56 cal. From these 
values it follows that the heat of fusion = — 7°28 cal. and (from the 
heat of dissolution of H;PO,) 2H;PO, solid + H,O solid = 
2H;PO,,H,0 solid develops + 3°70 cal. Combining these values with 
Thomsen’s determinations, it is found that whilst the combination of 
1 mol. phosphoric anhydride, P,O;, with each of the first 3 mols. of 
water, H,O, develops 9°86 cal., combination with the fourth mol. H,O 
develops only + 3°70 cal. The heat of dissolution of the new hydrate 
diminishes with the proportion of water, and is negative when this 
proportion is below 200 H,O to 2H;PO,,H,0O. The value given above 
is for 400 H,0.. 

The superfused hydrate, 2H;PO,,H,0, crystallises in contact with 
the solid 2H,AsO,,H,O, described by Kopp, and viee versd. The two 
hydrates are isomorphous. 

Commercial phosphoric acid is a mixture of the two compounds, 


H;PO, and 2H,;PO,,H,0. C. H. B. 


Action of Sulphur on Amorphous Phosphorus. By F. 
IsamBERT (Compt. rend., 100, 355—356).—The author has previously 
found that amorphous phosphorus and sulphur combine at 180° with 
considerable development of heat, although the heat of formation of 
the phosphorus sulphide is only about 184 cal., and the tension. of 
transformation of the amorphous phosphorus is only very feeble at this 
temperature (Lemoine). It seemed possible that this phenomenon 
might be due to some different condition of the phosphorus resulting 
from its mode of preparation. 

Some amorphous phosphorus was prepared by heating yellow phos- 
phorus in a sealed tube in a combustion furnace, and purifying the 
product by boiling with potash solution. When the amorphous phos- 
phorus thus obtained is heated gradually to 260° with sulphur, com- 
bination takes place slowly and incompletely without any explosion. 

212 
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When strongly heated the two substances combine without appre- 
ciable thermal disturbance. 

It is evident that when amorphous phosphorus is concerned in a 
reaction, the method by which it has been prepared, or, better, its heat 
of formation, should be known. C. H. B. 


Non.existence of Ammonium Hydroxide. By D. Towmasi 
(Bull. Soc. Chim., 42, 216—217; comp. Abstr., 1884, 1247). —Further 
proof of the difference in constitution of the aqueous solution of 
ammonia gas and the aqueous solutions of the hydroxides of the alkali- 
metals, is afforded by Bouty’s determination of their relative electrical 
conductivity (Abstr., 1884, 1242). The solution of ammonia is a 
feeble conductor of electricity, but the solutions of the alkaline hydrox- 
ides are all good conductors. W. R. Dz 


Action of Boric Acid on Calcium Carbonate in the Cold. 
By L. Reep (Chem. News, 51, 63).—When a mixture of finely 
powdered boric acid and calcium carbonate is made into a thick paste 
and allowed to dry spontaneously, the surface becomes hardened after 
a few days, and can only be scratched with difficulty by the finger nail. 
This occurs even when the proportion of the boric acid to the chalk is 
only 1: 30. The hardness is only superficial, and is apparently due to 
the formation of a thin layer of a calcium borate. This change is 
greatly hindered by the presence of very small quantities of foreign 
substances, such as mercury iodide, ultramarine, or lead chromate. 

D. A. Tu. 

Atomic Weight of Beryllium. By W. N. Harruey (Proc. Roy. 
Soc., 36, 462—464).—The author quotes from his papers (Trans., 
1883, 316, 390) on this subject, with a view of pointing out that the 
spectrum of beryllium exhibits no marked analogies with the calcium, 
magnesium, or aluminium spectra, and, therefore, from this rela- 
tionship only, it cannot be conveniently classed with any of these 
metals. The spectra of magnesium, zinc, and cadmium are the results 
of three series of harmonic vibrations with similar intervals, the 
fundamental vibrations of which differ in pitch; similar observa- 
tions have been made in the case of copper, silver, and mercury; 
aluminium, indium, and thallium; and of calcium, strontium, and 
barium. The author believes that such series of elements present 
the same kind of matter in different states of condensation, consisting 
of similarly constituted molecules, the vibrations of which are in the 
same direction and at similar intervals, but with different velocities. 

Beryllium cannot also be classified with scandium and yttrium, or 
with cerium, lanthanum, and didymium; so that it is only by first 
applying the method of difference, and then the method of agreement, 
that this element falls into the dyad series. Vv. &. Y. 


Solubility of Magnesium Carbonate in Carbonic Acid. 
By R. Enoet (Compt. rend., 100, 352—355 and 444—447).—The 
author shows that the numbers obtained by himself and Ville prove 
that the solubility of magnesium carbonate in water in presence of 
carbonic anhydride follows the law of two progressive series, as found 
by Schloesing in the case of barium and calcium car bonates. 
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The discordant results obtained by other observers are due to the 
fact that they employed magnesium hydrocarbonate, which behaves 
in presence of carbonic acid in a manner very different from that of 
magnesia or normal magnesium carbonate. Its maximum solubility 
is only attained after very prolonged treatment with carbonic anhy- 
dride in presence of water. 

The author used crystallised magnesium carbonate, MgCO,,3H.0, 
and determined the solubility under different pressures at 12° 
and under atmospheric pressure at different temperatures. The 
results obtained agree well with those calculated by the formula 
x” = Ky, m being = 0°370 and K 0°03814. The coefficient m differs 
very little from the coefficients for calcium carbonate (0°378) and 
barium carbonate (0°380) as determined by Schloesing. The results 
may be approximately expressed by the rule that the amount of 
magnesium carbonate dissolved by carbonic acid at constant tem- 
perature is proportional to the eube root of the pressure of the 
carbonic anhydride. 

The results obtained at different temperatures under atmospheric 
pressure show that the amount of magnesium carbonate dissolved, is 
sensibly proportional to the coefficient of solubility of carbonic anhy- 
dride at the particular temperature. C. H. B. 


Ammonio-zine Sulphates ; Separation of an Aqueous Solu- 
tion into Two Layers. By G. Anpré (Compt. rend., 100, 241— 
243).—When a current of ammonia gas is passed into a cooled solution 
of zinc sulphate in aqueous ammonia, the solution becomes opal- 
escent ; and if the passage of the gas is discontinued at this point, the 
liquid separates into two layers. When agitated, the two layers 
form an emulsion, but they rapidly separate again on standing. If 
the passage of the ammonia gas is continued, the bulk of the lower 
layer increases, and deliqueseent needles separate, of the composition 
ZnuSO0,4NH; + 3H,0. If the lower layer is allowed to remain by 
itself, it usually does not crystallise, but in some cases large tabular 
crystals of the same composition as the needles are deposited. When 
the lower layer is agitated with alcohol, they do not mix, but slender 
needles gradually separate at the junction of the two liquids. 

If a mixture of crystals and the lower liquid is gently heated at 
about 20°, the crystals dissolve with evolution of ammonia, and an 
oily lower layer then separates and gradually increases in volume. At 
28° all the crystals have disappeared, and at 36° the liquid becomes 
homogeneous. 

The upper layer has a sp. gr. of 0°953 at 8°, and contains ammonia 
25°69 per cent. and zinc 2°15 per cent.; the lower layer has a sp. gr. 
of 1:2714 at 8°, and contains ammonia 22°16 per cent., zinc 13°62 
per cent. 

The separation into two layers can be observed with strong aqueous 
ammonia and an aqueous solution of zinc sulphate. C. H. B. 


Cellular Structure of Fused Steel. By Osmonp and Werru 
(Compt. rend., 100, 450—452).—This paper contains the results of 
numerous experiments made at Creusot. 
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When thin sections of fused steel, 0°02 or 0°03 mm. in thickness, 
are attached to glass by means of Canada balsam, and treated with 
cold dilute nitric acid, the iron dissolves, leaving a residue of a nitro- 
derivative of a carbohydrate, and the skeleton thus obtained shows 
the distribution of the carbon in the original steel. It is found that 
fused steel has a cellular structure, the nuclei consisting of pure iron 
and the envelopes of a carbide of iron. These simple cellules are 
grouped in compound cellules, the bounding surfaces of which are 
soft iron free from carbon. The bounding surfaces of the compound 
cellules are closed polygons, and in cast steel they attain somewhat 
large dimensions; but they become smaller and more broken and con- 
fused in proportion as the steel has been subjected to mechanical 
treatment. These compound cellules are identical with what is com- 
monly called the grain of the steel and their faces are regions of less 
cohesion: hence it may be said that the fracture of a bar of steel is 
that surface, which in the portion affected by the strain, contained the 
smallest proportion of carbon. 

When a bar of steel is dissolved as in Weyl’s method for the deter- 
mination of carbon, the residue, which consists of a carbide of iron, 
retains the appearance and dimensions of the original bar, and it is 
seen that the small plates of the carbide form a network within the 
meshes of which the pure iron was contained. The carbide is 
gradually attacked by the acid. 

If polished surfaces of steel are treated with strong nitric acid, the 
passivity of the iron limits the corrosion to a very thin layer, and the 
crystalline structure of the globulites of iron is well seen. The com- 
pound cellules seem to be the result of independent dendritic aggre- 
gations, which have mutually limited one another, and expelled from 
their lines of junction the still liquid carbide of iron. 

The above results refer to steel which has cooled slowly. After 
tempering, the compound cellules have disappeared, and the steel is 
made up of simple cellules. The interspersed carbide of iron is much 
rarer than in the same steel after melting, and the manner in which 
the excess of carbon separates in Weyl’s process, indicates that this 
fraction is uniformly diffused or dissolved in the whole mass of the 
metal. 

Hammered steel is mainly characterised by a permanent distortion 
of the cellules, with elongation of the nuclei, and more or less com- 
plete fracture of the less malleable envelopes. C. H. B. 


Tungstates of Barium, Strontium, and Calcium. By G. v. 
Kworre (Ber., 18, 326—328).—Of the tungstates in which the ratio 
of base to acid is 3:7 or 5: 12, only those of the alkalis, of lithium, and 
some double salts have been thoroughly examined. Lotz described 
a barium salt, 3BaO,7WO, + 8H,O, and strontium salt, 3SrO0,7WO; 
+ 8H,0 (Annalen, 91, 60); but as Scheibler has since stated (J. pr. 
Chem., 83, 295) that homogeneous substances cannot be obtained by 
precipitating metallic salts with sodium paratungstate, it appeared 
advisable to reinvestigate the question. The author finds that homo- 
geneous sults can be obtained by adding a hot solution of sodium 
paratungstate to a hot solution of barium, calcium, or strontium 
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chlorides or nitrates, provided that more than 3 mols. BaO, SrO, or CaO 
are present for every 7 mols. WO, If, however, excess of tungstate 
is employed, homogeneous substances are not obtained. 

Barium paratungstate, BasW,O~4 + 16H,0, forms a granulo-crys- 
talline powder ; it loses 8 mols. H,O when dried over sulphuric acid. 
It is insoluble in cold, sparingly soluble in hot water. It melts at a 
red heat, and on cooling forms a conglomerate of greyish-blue crys- 
tals. The strontiwm salt, Sr;W,O0., + 16H,O, resembles the barium 
salt, but does not fuse at a red heat. The calcium salt, Ca;W;0., 
+ 18H,0, closely resembles the foregoing, except that it is much 
more soluble in water, and therefore can be obtained in better crys- 
tals. It does not melt at a red heat. A. J. G. 


Platinum Carbides formed at Comparatively Low Tempe- 
ratures. By A. B. Grirritas (Chem. News, 51, 97).—In contact 
with carbon, platinum fuses at comparatively low temperatures, 
without blast. A small quantity of the carbon is taken up by the 
molten metal, and on cooling crystallises out as graphite. 

: D. A. L. 


Mineralogical Chemistry. 


Crystallised Gold in Prismatic Forms. By W. P. Brake 
(Amer. J. Sci. [3], 28, 57—58).—Near Clancey, Jefferson Co., Mon- 
tana, minute crystals of gold occur which present the novelty of a 
solid octahedral head, with a long divergent prismatic development 
of the gold on one side, giving the whole the appearance of a comet. 
The total length of the crystals is about one-eighth of an inch. 

From Sonora, in Tuolumne Co., California, the author obtained a 
sample of very small, brilliant prisms of gold. Under the micro- 
scope, they are seen to be hexagonal prisms, terminated at one or 
both ends with a pyramid. They resemble the prismatic crystals 
obtained by Chester (Abstr., 1878, 938), by digesting gold amalgam 

B. H. B. 


in nitric acid. 


Ozokerite and Ceresine of Galicia. By Grapowski (Chem. 
Centr., 1884, 285—-286).—Ozokerite is found at Boryslaff and Slams- 
law6ff, both on the northern flanks of the Carpathians. The miocene 
formation of this district is important on account of the numerous 
naphtha springs. The ozokerite occurs chiefly in thin layers and 
small pockets mixed with earthy matters. The best earth-wax has a 
yellowish or greenish colour, and is easily compressed between the 
fingers. Inferior varieties are soft from the presence of too much 
naphtha, or hard, requiring too high a temperature for fusion. In 
obtaining paraffin from ozokerite the products are: benzene 2—8 per 
cent.; naphtha, 15—20; paraffin, 36—50; heavy oil, 15—20; coke, 
10—20 per cent. Only the best varieties of ozokerite are used in the 
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production of ceresine, various methods of purification being employed 
which are mostly kept secret. J. T. 


Origin of Bitumens. By S. F. Peckuam (Amer. J. Sci. [3], 28, 
105—117).—In reviewing the speculations regarding the origin of 
bitumens (asphalt, naphtha, petroleum, &c.) pursued during the last 
half century, the author deals with the views of those who regard 
bitumen as a product of chemical action, as indigenous to the rocks in 
which it is found, or as a distillate produced by natural causes. He 
is, on the whole, inclined to regard bitamens as distillates from animal 
or vegetable remains. Whichever hypothesis is chosen, the modifying 
fact must be accepted that there are four kinds of bitumen :—1. Those 
bitumens that form asphalt and do not contain paraffin. 2. Those 
bitamens that do not form asphalt and contain paraffin. 3. Those 
bitumens that form asphalt and contain paraffin. 4. Solid bitumens 
that were originally solid when cold or at ordinary temperatures. In 
conclusion, the author argues that if these substances were the result 
of a purely chemical process, we should not expect to find palsozoic 
petroleums of a composition corresponding with the simple animal 
and vegetable organisms that flourished at that period, and tertiary 
petroleums containing nitrogen, unstable and corresponding with the 
decomposition-products of more highly organised beings; but we 
should expect to find a general uniformity in the character of the 
substance, wherever found, all over the earth. On the other hand, if 
petroleum is the product of metamorphism, its generation is co- 
existent only with that of metamorphic action. If we accept this 


hypothesis, the generation of petroleum must be considered as practi- 
cally ended. B. H. B. 


Cassiterite from Irish Creek, Rockbridge Co., Virginia. By 
W. G. Brown (Amer. Chem. J., 6, 185—187). —This mineral is found 
in this locality in loose crystals and fragments on the surface, and in 
veins in places. The tin-bearing veins occur in a coarse-grained, much 
decomposed granite or gneiss. The cassiterite is associated with 
quartz and wolframite and a light-coloured mica almost invariably 
accompanies it; a small quantity of auriferous mispickel has also been 
observed. Some of the crystals of cassiterite have been examined ; 
in one case the forms P, coP, coPco, Pco were observed; in another 
vase P, coP, coPcv, coP2, Poo, OP. The angle between P, 0P was 
found to be 136° 10’. Twinned crystals are common, the twinning 
plane being Poo. The majority of the crystals are striated on coP 
parallel to the edge coP, coPco. There are also striations on co? 
parallel to the edge coP, Poo. The following is a complete analysis 


of the cassiterite :— 
Loss on 


SnO.. Si0,. Ta,O;. Fe.O3. CaO. MgO. ignition. Total. 

94395 0760 0237 3418 0244 027 0-85 99°966 
P. B.D 

Herderite. By F. A. Genrn (Chem. News, 51, 86—88).—Owing 

to the uncertainty attached to the composition of herderite, and to the 

doubt as to the identity of the Ehrenfriedersdorf, Saxony, and Stone- 
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ham, Maine specimens, the author has made careful analyses of the 
latter with the following results :— 
Total, less 

P,O;. BeO. Al,03;. Fe,0;. MnO. CaO. Loss. F. O for F. 
43°43 1504 020 O15 O11 33°65 O61 893 = 98°36 
These agree with the figures given by Mackintosh (Abstr., 1884, 827, 
and this vol., p. 359), but not with those obtained by Winckler 
(Abstr., 1884, 1102). The author’s fluorine determination is probably 
too low. The mineral consists essentially of anhydrous calcium, 
beryllium phosphate and fluoride. The alumina is probably due to 
admixture with traces of mica and albite. After exposing the very 
faulty nature of Winckler’s methods of analysis, the author concludes 
that there can be little doubt as to the chemical identity of the Saxon 
and American specimens of herderite. The author points out that 
beryllia is soluble in a boiling solution of ammonium —“<s" . 

Specimens of Nickel-ore from Nevada. By S. B. Newserry 
(Amer. J. Sci. [3], 28, 122).—The analysis of these samples of nickel- 
ore from Churchill Co., Nevada, gave the following results :— 


NiO. As,0;. H;0. 
33°71 36°44 24°77 


The remaining 5 per cent. represents small quantities of iron, copper, 
and insoluble residue, with traces of cobalt. From the purity and 
richness of the ore there can be little doubt that if future develop- 
ments should bear out the present indications, the mines of Nevada 


will eventually become a prominent source of the world’s supply of 
nickel. 


Vanadinite in Arizona. By F. H. Buake (Amer. J. Sci. [3], 28, 
145).—This rare mineral has been found at the Black Prince Mine, 
Pinal Co., Arizona, in brilliant red and yellow hexagonal crystals. 
Qualitative tests show the presence of vanadium, chlorine, and lead. 
The simple hexagonal prism predominates as the crystalline form, 
although in some groups of crystals, the combination of the two 
prisms, coP and coP2, with the basal edges replaced by minute planes 
of the pyramid of the first series, is found. B. H. B. 


Monazitic Sands of Caravellas, Province of Bahia, Brazil. 
By H. Gorcerx (Compt. rend., 100, 356—358).—At Caravellas, in 
Bahia, there are banks of sand consisting largely of brilliant yellow 
grains of monazite mixed with some titaniferous magnetite. After 
removal of the magnetite by means of a magnet, the sand has the 
density 5°1 and the following composition :—(SiO, 3:4, ZrO, 6°3) 9°7 ; 
CaO,1°1; P.O;, 25°7; CeO, 28:0; DiO + LaO? 35°83 = 100°3. The 
silica and zirconia are insoluble in sulphuric acid ; the soluble portion 
has the percentage composition P,O;, 28°7; CeO, 31:3; DiO + LaO ?, 
39°9 = 99°9, which corresponds with the formula 

P,0;,3(CeO,DiO,LaO ?). 


The Caravellas sand consists of titaniferous magnetite, zircon, and 
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monazite, the latter differing from previously known specimens by its 
richness in didymium. C. H. B. 


Analysis of Chrysotile: Fibrous Silica from Serpentines. By 
A. Terreit (Compt. rend., 100, 251—252).—The chrysotile examined 
was a greyish-white asbestiform specimen from Canada; densit 
= 2°56. After drying at 100°, it had the composition SiO,, 37:10; 
MgO, 39°94; FeO, 5°73; AJ,O;, traces; H,O, 16°85 = 99°62. These 
numbers agree fairly well with the formula 6(SiO, + 2MgO),FeO,Si0, 
+ 10H,0. This silicate is infusible before the blowpipe. Boiling 
acids dissolve out the magnesia and ferrous oxide; the residual 
silica is brilliantly white and retains the fibrous form of the mineral. 
After drying at 100°, it retains 9°8 per cent. of water. After heating 
to redness, the fibrous silica retains the flexibility of silk. It dissolves 
in boiling concentrated potash solution, and the solution acts on 
polarised light in the same manner as the original silicate. 

It is well known that serpentines are decomposed by boiling acids, 
especially by strong sulphuric acid. This decomposition takes place 
slowly with massive specimens, much more rapidly with fibrous or 
lamellar serpentines, and almost instantly in the case of specimens 
similar to Canadian chrysotile. The silica which is liberated by the 
decomposition of these magnesian silicates is not gelatinous, but has 
the properties described above. C. H. B. 


Occurrence of Alkalis in Beryl. By S. L. Penrintp (Amer. J. 
Sci. [3], 28, 25—32).—The author’s attention was first called to the 
occurrence of alkalis in beryl, by the detection of cesium in the quali- 
tative analysis of an unknown silicate from Norway, Maine, and after 
finding alkalis in one beryl, it seemed to be of interest to examine 
others from various localities. The result has been to show that, as 
far as examined, they always contain alkalis, although sometimes only 
in small quantities. Sodium and lithium were always present, 
cesium occasionally, whilst potassium and rubidium were never de- 
tected. To prove, if possible, that the alkalis replace beryllium, a 
series of analyses were made, the results of which are given. The 
varieties analysed are:—l. From Hebron, Maine. The material was 
taken from a fragment of a very much cracked, colourless crystal 
embedded in lepidolite. It is interesting as showing that the beryl 
contains much more cesium than the lepidolite. 2. From Norway, 
Maine. 3. From Branchville, Connecticut. 4. From Amelia Court 
House, Virginia. 5. From Royalston, Mass. 6. From Stoneham, 
Maine. 7. From Aduntschilon, Siberia. 


i. 2. 3. 4. 5. 6. 7. 
SiO,... 6210 6429 6474 65°13 6514 6520 6617 
Al,O;... 1892 1889 2013 2080 1983 2025 20389 
Fe,Q;... -- — — — 0°44 — _— 
FeO... 0°49 0°48 0°54 0°49 0°78 0°66 0°69 
BeO... 1035 1054 1026 1103 1132 1146 = 11°50 
Cs,0... 2°92 1°66 _ — — _ 
Na,O... 1°82 1°39 1°45 0°46 0°51 0°49 0-24 
Li,0... 1i7 0°84 0°72 O13 0°05 trace trace 
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1. 2 3 4 5 6. 7 
Ignition 2°33 


244 269 219 204 208 1:14 


CaO... 0°35 — — — — 
MgO... —_— — — — 0°34 — — 
Total... 100°45 100°53 100°53 10023 100°45 100714 100:13 
Density. — 2:744 2-732 2685 2711 2708 #$2°676 


From these results the author concludes that alkalis are always 
present in beryl, undoubtedly replacing the beryllium, that water is 
also present and cannot be disregarded in the formula, and that the 


formula Al,Be;H,Si,,Oy is the one agreeing best with the analyses. 
B. H. B. 


Mineralogical Notes. By F. W. Crarxe and T. M. Cuartarp 
(Amer. J. Sci. [3], 28, 20—25).—The authors give the following 
analyses executed by them in the laboratory of the U.S. Geological 
Survey. 

1. Jade and Pectolite—Among the Eskimo jade implements col- 
lected at Point Barrow, Alaska, were two varieties of a material appa- 
rently jade, one pale apple-green (1) ; the other (II) dark green :— 


H,O. SiO. FeO. CaO. MgO. Al,0;. NaO. Total. 
1.409 53°94 trace 3221 143 O58 857 100°82 
II. 141 57°01 6°95 12°75 21°36 0°42 — 99-90 


The dark-green mineral is obviously jade or nephrite; while the 
light-green mineral agrees in composition with pectolite. 

2. Saussurite—From Pitt River Ferry, Shasta Co., California. 
Density 3°148. 


Loss on 
ignition. Si0,. Al,O3. CaO. FeO. Na,O. MgO. Total. 


242 4279 2943 41813 365 251 4140 10033 
3. Allanite, from Sprague’s granite quarry, Topsham, Maine. 
Loss on 


ignition. SiO, Al,O3. FeO. MnO. Ce0,La0,DiO. CaO. MgO. Total. 
4°13 3497 1283 1811 2°82 17°26 7°21 1:40 98°73. 
4. Damourite, from Stoneham, Maine. 
Loss on 
ignition. SiO. Al,O3. FeO. MnO. CaO. MgO. 
A. 448 4519 3332 425 058 trace 0°36 
B. 478 45°34 3396 396 O51 022 010 
Na,O. K,0. Total. 


A. 1:57 11:06 100°81 
B. 1:49 10°73 101-09 


A. Sub-fibrous, compact, light greyish-green. B. Broadly foliated 
micaceous, light greyish-green. 

5. Margarite——A. From Soapstone Hill, near Gainesville. Density 
3°0. H.=3°5. B. An altered crystal of corundum from Iredell Co., 
North Carolina. 
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Loss on 
ignition. SiO,. Al,O;. FeO. CaO. MgO. Na.O. Total. 


A. 488 31:72 50°03 trace 11°57 O12 226 100°58 
B. 5°68 3115 49°51 — 1113 045 274 100°66 
6. Cimolite——Several specimens of tourmaline, from Maine, are 
encrusted with a pink earthy alteration-product, the analysis of which 
gave results approaching those required by the formula AlH;(SiO,);. 
H,0. Si0.. Al,O;  Na,O. MgO. Total. 
9°53 70°06 17:19 2°28 0°80 99°86 
7. Halloysite, from the Detroit Copper Mine, near Mono Lake, 
California. 
HO. Si0,. Al,05. Total. 
18°95 42°91 38°13 99°99 
8. Prochlorite, from Foundry Run, Georgetown, District of Columbia. 
HO. SiO. MgO. AO; FeO. Na O. Total. 
1443 2545 15°04 1788 2498 067 98°45 
9. Halotrichite, from the Gila River, near Silver City, New 
Mexico, where there is a deposit of this mineral covering 2,000 acres. 


H,0. SO. FeO. Al,O;. Insoluble. Total. 
40°62 37°19 13°59 7°27 0°50 99°17 


10. Alunogen.—Associated with the halotrichite are great quan- 
tities of alunogen. 
H,0. SO. Al,O3. Insoluble. Total. 
42°56 34°43 15°52 7°62 100°13 


The following minerals from new localities have also come under 
the notice of the authors :—Vivianite, from Washington, District of 
Columbia ; hyalite, from Foster’s mica mine, near Jefferson, North 
Carolina ; beryl, from Gilmore’s mica mine, in Montgomery Co., Mary- 
land ; and cassiterite, from the Brewer gold mine, South Carolina. 

B. H. B. 


Paramorphosis of Pyroxene to Hornblende in Rocks. By 
G. H. Witutams (Amer. J. Sci. [3], 28, 259—268)—It has long 
been recognised that pyroxene and hornblende are two different 
crystallographic forms of essentially the same molecule, of which the 
former is most stable at high, the latter at ordinary temperatures. 
Several cases, recently noted by the author, are described, where a 
direct change of pyroxene to compact hornblende is admirably exhi- 
bited in every stage. In a rock of the Cortlandt Series, on the 
northern shore of Montrose Point, south of Peekskill, on the 
Hudson River, this process of change is especially apparent. The 
ground-mass of the rock is composed almost entirely of rounded 
grains of compact brown hornblende. Interspersed among these are 
frequent hypersthene grains of precisely the same shape, and in every 
possible stage of transition to hornblende. Microscopic sections of 


MINERALOGICAL CHEMISTRY. 493 


gabbros, from Eagle Harbour, Ashland Co., Wisconsin, show the 
undoubted change of the pyroxene into single individuals of compact 
brown hornblende. The so-called black granite, from Addison, 
Maine, seems to have originally been an augite-plagioclase rock con- 
taining biotite. The augite, however, is undergoing paramorphosis 
to corresponding crystals of compact green hornblende. 

In suggesting pressure as a possible cause of the change, by mole- 
cular rearrangement of pyroxene to amphibole, the author does not 
desire to claim that it is the only cause of the paramorphism, or, 
indeed, that it is ever absolutely necessary. The range of observa- 
tions is as yet too small to allow of any generalisation. 

B. H. B. 


Fulgurite, from Mt. Thielson, Oregon. By J. S. Ditier (Amer. 
J. Sci. [3], 28, 252—258).—Among the specimens collected upon the 
summit of Mt. Thielson, by E. E. Hayden, of the U.S. Geological 
Survey, are several fulgurites that had been formed by the fusion 
of an interesting basalt, in which, instead of augite, there is a hyper- 
sthene associated with the olivine. The fulgurite occurs in the form 
of a superficial coating and as lightning tubes. It is unevenly dis- 
tributed over a considerable surface in patches of drops and bubbles 
of glass. The glass is translucent, and has a greenish-brown colour. 
It is rather tough, strongly lustrous, has a density of 2°5, and a hard- 
ness a little below that of ordinary glass. Thin splinters readily fuse 
without intumescence. The ground-mass of the rock fuses to a dark 
glass much less readily than the fulgurite. Small fragments of the 
fulgurite when heated become strongly magnetic. It appears to be 
entirely insoluble in strong acids. ‘ The entire absence of all crystal- 
lites and microliths may be used as a means of distinguishing ful- 
gurites from other natural glasses. The microscope reveals the fact 
that the fulgurite was formed chiefly by the fusion of the ground- 
mass. This is also clearly shown by the following analyses :— 

Al,O;.  Fe0.. 
Si0,. —y~—— CaO. MgO. K,0. 
Fulgurite .... 55°04 28°99 7°86 5°85 — 
Ground-mass . 55°85 22°95 4°59 8°41 3°08 2°67 


Na,O. Ignition. Total. 
Fulgurite — 111 98°85 
Ground-mass.... 2°16 052 100°23 
B. H. B. 


Meteoric Iron from Wichita Co., Texas. By J. W. Matter 
(Amer. J. Sci. [3], 28, 285—288).—The meteorite is now preserved 
inthe University of Texas. It has an irregular, pear-like shape, with 
tolerably smooth general surface. There is no well-defined crust, 
but merely a thin film of oxide on the surface. The maximum length 
of the specimen in its original state was 595 mm.; maximum breadth, 
305 mm.; maximum thickness, 223 mm.; and weight, 160 kilos. 
Most of the iron in the interior was compact, tolerably soft, and 
malleable. Nodules of troilite occasionally occurred. Schreibersite 
is not very abundant. The average density of the whole mass 
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was found to be 7°841. A polished surface when etched with nitric 
acid clearly showed Widmannstittian figures. The analysis of an 
average sample of the mass gave the following results :— 


Fe. Ni. Co. Mn Cu. Sn. P. 8. 
90°769 8342 0265 trace 0°018 0°:004 0141 0-016 


Graphitie carbon. SiO, and Fe,0; Total. 
0°190 0°132 99°877 


The most interesting point about this specimen is the probability 
of its forming a separate portion of the same meteoric fall, from 
which was derived the large iron meteorite, weighing 1,635 Ibs., 
described by Gibbs, in 1814, and now in the collection of Yale 
College. B. H. B. 


New Meteorite. By I. R. Eastman (Amer. J. Sci. [3], 28, 299— 
300).—At Grand Rapids, Michigan, a pear-shaped meteoric mass 
was discovered in May, 1883. It was 14 inches long, 9°6 inches in 
diameter at the thickest part, and weighed 114 Ibs. A preliminary 
analysis of 24 grains gave the following results :— 


Fe. Ni. Co. Insoluble residue. 


94543 3°815 0°396 0°118 


The entire specimen is now in the Smithsonian Institution for 
examination. B. H. B. 


Mineral Water of Acquarossa. By G. Berron (Gazzetta, 14, 
232—233).—The Acquarossa springs are situated on the Lukmanier 
Pass, in the Canton Ticino. The following results, grams per 10 kilo- 
grams, were obtained on analysis :— 


Ferrous bicarbonate 
Manganese bicarbonate 
Calcium bicarbonate 
Calcium arsenate 
Magnesium borate 
Calcium sulphate 
Potassium sulphate 
Sodium sulphate 
Magnesium sulphate 
Lithium chloride 
Magnesium chloride 
Alumina 


Carbonic anhydride 
Nitrogen 


There was also present 0°0065 gram ochreous suspended matter, 
which contained a much larger proportion of arsenic than the cele- 
brated sediment of Levico, so that its collection might be rendered 
profitable for its utilisation for some skin diseases. ¥. i ¥. 


ORGANIC CHEMISTRY. 


Organic Chemistry. 


Separation of Butylenes. By M. Cuecnovuxorr (J. Russ. 
Chem. Soc., 1885, 56).—In order to separate the butylenes obtained 
by Puchot’s method (Abstr., 1884, 166), the gases are absorbed by 
strong hydriodic acid, and the product containing the iodides is poured 
into water; if the water is cold, the tertiary iodide is converted to 
trimethylcarbinol, whilst if it is boiling, isobutylene is produced, the 
secondary butyl iodide remaining unchanged in both cases. 

A. T. 

Diallyl. By A. Sapaneierr (J. Russ. Chem. Soc., 1885, 35).—On 
treating diallyl (boiling at 59°), prepared by the action of sodium 
on allyl iodide, with bromine, a crystalline mass is obtained, melting 
at 46°; this is a mixture of two different kinds of crystals, the one 
large quadrilateral prisms, melting at 64—65°, the other small stellate 
or nodular concretions, melting at 54—56°; both have the composi- 
tion CsH,Bry. Hence the author concludes that diallyl must be a 
mixture of two isomerides, diallyl, CH, : CH.CH,.CH,.CH: CH), and 
dipropenyl, CH;.(CH),.CHs, such a view being supported by its pro- 
ducts of oxidation (Sorokine, Abstr., 1878, 962, and 1880, 370). 

A. T. 


Trimethylene Iodide. By W. H. Perkin, Jun. (Ber., 18, 221).— 
When trimethylene bromide is heated on a water-bath with twice the 
theoretical amount of potassium iodide and some alcohol, an almost 
quantitative yield of trimethylene iodide, C,H,l,, is obtained. The 
product of the reaction is treated with water and agitated with ether; 
the ethereal solution is washed with water, shaken with mercury, and 
dried. The ether is then distilled off, and the residue fractioned 
under diminished pressure. Under atmospheric pressure trimethylene 
iodide boils at 215—220°, with slight decomposition; it does not 
solidify at —10°. Its sp. gr. is 259617 at 4°, 257612 at 15°, and 
2°56144 at 25°, compared in each case with water at the same tem- 
perature. A. K. M. 


Decomposition of Potassium Cyanide. By J. F. Witkes 
(Chem. News, 51, 45—46).—When carefully purified air is passed 
over pure potassium cyanide moistened with water, at a temperature of 
from 12° to 15°, hydrocyanic acid is present in the issuing air. When 
the amount of moisture is small, 1 c.c. of water to 1 gram of cyanide, 
the evolution of hydrocyanic acid is likewise small, and the amount 
evolved is not increased by the admixture of calcium carbonate, 
gypsum, or barium sulphate; an increase is, however, observed when 
anhydrous calcium sulphate is mixed with the slightly moistened 
cyanide (the mixture employed by entomologists in their bottles for 
killing insects), but this increase is not observed when excess of water 
(8—5 c.c.) is added to the mixture. Porous partially anhydrous 
calcium chloride and anhydrous sodium carbonate behave in a manner 
similar to the anhydrous calcium sulphate, and it seems that the 
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increased activity is due to the dehydrating power of these substances. 
With the increased rapidity of decomposition, the mixture becomes 
discoloured, and potassium hydroxide can be detected in it after two 
or three days’ action. Hydrocyanic acid is not evolved from the mix- 
ture when both the cyanide and the sulphate are dry. D. A. L. 


Green Ferrocyanides or Glaucoferrocyanides. By A. Erarp 
and G. BEmont (Compt. rend., 100, 275—277).—Ferrocyanides of the 
type RjFeCy,,2NH,Cl (this vol., p. 365), when heated with water at 
100° for several days, slowly decompose with liberation of hydro- 
cyanic acid and ammonium cyanide, and formation of a soluble 
chloride and a green crystalline salt insoluble in all reagents. For 
these insoluble salts the author proposes the name glaucoferrocyanides. 

The salt obtained by the prolonged heating of a solution of equal 
parts of potassium ferrocyanide and ammonium chloride has the 
formula CxN.;H.,Fe,K,0. It is Williamson’s salt modified by the 
action of the ammonium chloride. When boiled with potash, half 
the iron is precipitated, whilst the other half is converted into potas- 
sium ferrocyanide, and ammonia is given off. The salt may therefore 
be represented by the formula (FeCy,Fe);K.(NH,),(CN,H). + H,0. 

When this compound is heated in a vacuum at 440°, it loses 25°2 
per cent. of water, hydrocyanic acid, hydrogen, and ammonium 
cyanide, and yields an insoluble chamois-coloured compound, which 
oxidises when exposed to air, and has the formula 2Fe,FeCy,,2KCN. 
When treated with excess of bromine-water, this pyro-derivative yields 
a blue compound of the composition Fe,(FeCy,). + 8H,0. The same 
change is produced by moist air. 

When the glaucoferrocyanide is treated with bromine-water in the 
cold, it yields a compound which resembles Turnbull’s blue, and has 


the formula C,.NyHFe, + 4H,0. C. H. B. 


Oxidations by Hydrogen Peroxide. By B. Rapziszewsx (Ber., 
18, 355—356).—Nitriles are rapidly converted into amides by hydro- 
gen peroxide, in accordance with the equation R.CN + 2H,0, = 
R.CONH, + 0, + H,0. The reaction occurs very readily in alkaline 
solution, and at a temperature of about 40°. When cyanogen is dis- 
solved in a 3 per cent. solution of hydrogen peroxide, oxygen is 
evolved after a few minutes, and on addition of a drop of potash, 
oxamide separates in long needles. The reaction is unaccompanied 
by the formation of bye-products, and can be used as a lecture 
experiment. A. J. G. 


Continuous Etherification. By L. M. Norton and C. O. Pres- 
cort (Amer. Chem. J., 6, 241—246).—Little further has been made 
known on this subject since Williamson’s researches. The conversion 
of ethyl alcohol into its ether commences at 115—120°, when the 
yield amounts to 42 per cent. of the theoretical; it is most complete 
at 140—145°, when the yield is 47—52 per cent., and is still consider- 
able at 160° (48 per cent.): but above this temperature sulphurous 
acid is evolved, and the sulphuric acid is soon destroyed. Propyl 
alcohol is similarly converted into its ether at 135°; the yield is very 


ORGANIC CHEMISTRY. 497 


good. Neither isobutyl alcohol nor isoamyl alcohol can be converted 
into their ethers by this method, the acid is destroyed, tars are 
formed, and the alcohols then distil over unchanged. 

A mixture of equal molecular proportions of methyl and ethyl alco- 
hols at 140°, yields methyl ether, ethyl ether, and, in largest quantity, 
methyl ethyl ether. In similar manner, ethyl propyl ether may be 
obtained from a mixture of the alcohols; but neither ethyl isobutyl 
ether nor methyl isoamyl ether could be so prepared, although the 
latter is stated by Williamson to be formed in this way; Guthrie 
also was unable to obtain ethyl isoamyl ether (Annalen, 105, 37). 
The author concludes that the process of continuous etherification can 
only be applied to the formation of the simple and mixed ethers from 
alcohols containing not more than 3 atoms of carbon. H. B. 


Isopropylallyl Dimethyl Carbinol and its Derivatives. By 
N. Kononowirz (J. pr. Chem. [2], 30, 399—410).—The occurrence of 
isopropylallyl dimethyl carbinol as a bye-product in the preparation 
of allyl dimethyl carbinol has been observed by Dieff (Abstr., 1883, 
1076) and Putochin (Ber.,16, 2285). The methylic ether, C,H,;.0Me, 
prepared by the action of methyl iodide on the sodium compound of 
this alcohol, is a colourless liquid, miscible with alcohol and ether, 
and boiling at 169—172°; its sp. gr. at 21°6° is 0°8027, compared with 
water at 4°. Molecular refraction 77°01. The ether absorbs 2 atoms 
of bromine, forming the dibromide C,Hy,Br,.0Me. On oxidation 
with chromic mixture, isobutyric and acetic acids are formed, 
but on oxidation with potassium permanganate, acetic, isobutyric, 
oxalic, and methhydroxyvaleric acids, C,H,.0;, are obtained. The 
latter acid is a syrupy liquid, yielding amorphous calcium and bariam 
salts, which are soluble in alcohol and water. Isopropylallyl dimethyl 
carbinol splits up into acetic and isobutyric acids on oxidation, hence 
it probably has the constitution CHMe,.CH: eee ss - 

Action of Allyl Iodide and Zine on Epichlorhydrin. By M. 
LopatKIn (J. pr. Chem. [2], 30, 389—399).—A chlorinated alcohol, 
CH,Cl.CH(OH).CH;.C,;H; or CH,Cl.CH(C;H;).CH2.0OH, is formed by 
the action of zinc on a mixture of allyl iodide and epichlorhydrin. 
The alcohol is a mobile liquid, boiling at 183—187°. It is of a pale 
yellow colour, but soon darkens on exposure to the light. It is misci- 
ble with ether and alcohol, and its sp. gr. is 1030 at 20°, compared 
with water at 4°. The alcohol unites directly with 2 atoms of bromine. 
The acetate, C;H,AcClO, is a colourless liquid boiling at 203—207°. 
The molecular refraction of the alcohol is Ry = 55°5, and of the 
acetate 71:10. On oxidation with chromic mixture, the alcohol 
yields chlorohydroxyvaleric acid, C;H,ClO;. The bariwm salt con- 
tains 8 mols. H,O, and is freely soluble in water and alcohol. The 
sodium salt crystallises with 1 mol. H,O, and is also freely soluble in 
alcohol and water. W. C. W. 


Action of Zine Ethyl on «a-y-Dichlorocrotonaldehyde. By K. 
Narrerer (Monatsh. Chem., 5, 567—588).—The product of this reac- 
tion, when treated with dilute sulphuric acid, yields an alcohol of the 
formula CsHwCl,0; this forms a clear thick liquid of peculiar faint 
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odour, boils at 115—119° under 20 mm. pressure, and is nearly insolu- 
ble in water. It behaves as a saturated compound, and seems to have 
the constitution 


cH, < CBC) 5 CCl.CH,.OH. 


The acetate, C;H,Cl,O.Ac,is prepared by the action of acetic anhydride 
on the alcohol; it forms a colourless, mobile liquid of agreeable fruity 
odour, and boils at 122—123°; when boiled with baryta-water, not 
only the acetyl-group, but also the greater part of the chlorine is 
removed. By the action of silver acetate on the acetate, one onl 
of the chlorine-atoms is removed, and a diacetate, C,H,Cl(OAc)., 
formed ; this is a colourless liquid heavier than water, and boils at 
about 140° under 20 mm. pressure. By the action of iron and acetic 
acid on the alcohol, small quantities of ethyl, butyl, and crotonyl 
alcohols were formed, together with a considerable quantity of an 
alcohol, CsHyCl.OH. This, like the dichlorinated derivative, acts as 
« saturated compound ; it is a colourless, mobile liquid, boils at 165— 
168°, is heavier than and only sparingly soluble in water. The 
chlorine-atom could not be removed by boiling with baryta-water, nor 
by the action of sodium amalgam. 

The chloride, C,H,Cl;, formed by the action of phosphoric chloride 
on the alcohol, C;H,Cl,.OH, is a mobile colourless liquid; it boils at 
about 100° under 20 mm. pressure. 

By the action of bromine on the alcohol C;Hy»Cl,0, a monobro- 
minated derivative, CsH,Cl.Br.OH, is formed; it boils at 160—170° 
under 20 mm. pressure. Oxidation experiments threw no particular 
light on the constitution of the dichlor-alcohol. A. J. G. 


Glycol and Glycol Monochlorhydrin. By G. Bovcnarpar 
(Compt. rend., 100, 452—453, and 453—454).—Glycol is most readily 
obtained in a state of purity by Zeller and Hiifner’s method, that is, 
by boiling ethylene bromide with potassium carbonate solution. The 
pure product boils at 197°5°, and solidifies and melts at — 11°5°, 
but shows great tendency to remain in superfusion. If it is 
cooled to — 20° it may remain more than six hours without crystal- 
lising, but if it is withdrawn from the freezing mixture, and crystals 
of glycol are introduced, the glycol slowly separates in somewhat 
bulky macled crystals with brilliant faces, apparently monoclinic or 
triclinic. The presence of water or diethylenic alcohol lowers the 
freezing point very considerably. 

The main inconvenience of the above method of preparing glycol is 
that about one-fourth of the ethylene bromide is converted into brom- 
ethylene. The latter may be converted into bromethylene bromide, 
which boils at 187° and melts at — 26°. 

In order to prepare glycol monochlorhydrin, crude glycol, contain- 
ing some water, is saturated with hydrogen chloride, and the 
mixture heated in sealed tubes. When the product is distilled, it 
yields small quantities of ethylene chloride and hydrochloric acid, a 
fraction boiling at 106—107°, equal in bulk to about half the crude 
product, and a fraction boiling at 128°, equal to about one quarter of 
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the product. The same products are obtained when the residue is 
treated with a further quantity of hydrogen chloride. 

The fraction boiling at 106° consists of a constant mixture of glycol 
monochlorhydrin, hydrochloric acid and water, in proportions ap- 
proximating to the formula 2C,H,CIO + HCl + 8H,0. This mixture 
may be used instead of the pure chlorhydrin in many reactions. Its 
sp. gr. at 0° is 1°1926, that of the pure chlorhydrin being 1°2233. If 
the mixture is exactly neutralised with potash and the liquid distilled, 
pure glycol monochlorhydrin is obtained. Neither the pure product 
nor the mixture solidifies at — 55°, but a mixture of 1 mol. glycol mono- 
chlorhydrin with 4 mols. of water begins to solidify at — 11°, and is 
completely solid at — 17°. Mixtures of the chlorhydrin and water in 
other proportions do not solidify completely. Bromine is without 
action on the chlorhydrin or on the acid mixture in the cold, but 
decomposition takes place slowly on boiling, with formation of dibrom- 
acetic acid (boiling at 135° and melting at 43—48°) and ethylene 
bromide, together with small quantities of bromal, carbon tetrabromide, 
and bromoform. C. H. B. 


Specific Gravity, Boiling Point, and Vapour-tension of 
Aqueous Solutions of Glycerol. By G. T. Gertacn (Chem. Centr., 
1884, 884—886 ; from Chem. Ind., '7, 277—287), Kéhn.—A very full 
table is given, showing the sp. gr. at 15° and at 20°, and the boiling 
points and the vapour-tensions at 100°, of aqueous solutions containing 
from 10 to 99 per cent. of glycerol. 

The apparatus by means of which the vapour-tensions were deter- 
mined is a modified Geissler’s alcohol vaporimeter. J. T. 


Composition of Maple Sugars and Syrups. By H. W. Winry 
(Chem. News, 51, 88—90).—All the sugar present in maple sap is pure 
sucrose, but as the sap is always evaporated in open pans, maple 
sugars and syrups contain invert sugar. Numerous analyses show 
that genuine maple sugar contains per cent. about 82 to 87 sucrose, 
0°8 to 0°5 invert sugar, 8°0 to 10°75 water, and 1 to 1:25 ash; whilst 
genuine maple syrup may contain, per cent., about 39 to 64°5 sucrose, 
0:25 to 1°75 (or even more in old samples) invert sugar, between 
30 and 40 water, and 0°5 to 10 ash. Maple sucrose does not differ 
chemically from other sucroses. As maple sugars and syrups are of 
higher value, they are frequently adulterated with cane- and beet- 
sugar, or even with glucose, and now even an artificial maple flavour 
and odour is extracted from hickory bark. The sap from the butternut 
tree (J. cinerea), taken in spring, 1s scarcely inferior to maple sap. 

D. A. L. 

Action of the Diastase of Malt on Crude Starch. By L. 
Brasse (Compt. rend., 100, 454—456).—Previous experiments have 
failed to show that amylase has any action on natural or crnde starch, 
that is, starch which has not been cooked or converted into starch-paste, 
but the author finds that the product extracted from sprouted barley, 
or from leaves, by Dubrunfaut’s method, exerts a digestive action on 
crude starch, provided the extraction has been made in the cold and with 
the greatest possible rapidity in order to avoid alteration of the diastase. 

2m 2 
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This diastase partly converts crude starch into glucose, the granules 
being corroded as in germination. The most favourable temperature 
is about 42°, and the maximum of conversion is attained at the end of 
one or two days, according to the conditions. The proportion of 
glucose remains stationary, even if more diastase is added, provided 
the volume of the liquid is not altered, but if the liquid is diluted, a 
farther quantity of glucose is formed until a second maximum is 
reached. No dextrin is formed. 

No glucose is formed at 50—-57°, and prolonged digestion at this 
temperature partially destroys the properties of the diastase. Pro- 
longed contact with alcohol of 63° has the same effect on the 
diastase. Commercial diastases have no effect on crude starch, pro- 
bably because they have undergone alteration in the process of 
extraction. C. H. B. 


Optical Inactivity of Cellulose. By A. Bicuamp (Compt. rend., 
100, 279—282, and 368—-370).—A continuation of the controversy 
with Levallois. The author finds that the ammonio-copper solution 
prepared by Peligot’s method, has a distinct rotatory power, and is 
sometimes dextrogyrate, sometimes levogyrate. The amount of 
rotation varies with the concentration of the solution, but is not pro- 
portional to the amount of copper which the liquid contains. This 
phenomenon is possibly connected with the colloidal condition of the 
ammonio-cuprie oxide. 

If dry cotton is treated with the ammonio-copper solution, it is first 
converted into a jelly and then dissolved. When the solution is 
acidified, the cotton is reprecipitated, and the weight of the dry 
precipitate is exactly the same as that of the original cotton. This 
dried precipitate gives a blue tint with iodine in presence of dilute 
sulphuric acid, and consists of a modified form of cellulose. It dis- 
solves in a hot solution of zinc chloride, and separates out on cooling, 
thus differing both from cellulose and the other modifications of 
cellulose. It was dissolved in hydrochloric acid and the solution 
examined with the polarimeter. This solution was at first perfectly 
inactive, but after some time it acquired a dextrorotatory power, 
owing to decomposition of the cellulose by the acid. 

It follows, that the rotatory power of solutions of cellulose in the 
ammonio-copper solution is not due to any rotatory power of the 
cellulose, which is optically inactive, but to the action of the cellulose 
in modifying the rotatory power of the optically active ammonio- 
copper solution. C. H. B. 


Rotatory Power of Solutions of Cellulose in Schweizer’s 
Solution. By A. Levattors (Compt. rend., 100, 456—458).—A reply 
to Béchamp (this vol., p. 369). The author maintains his former 
position. C. H. B. 


Sugar from Agar-Agar. A New Acid from Arabinose. 
Classification of the Carbohydrates which form Jellies. By R. 
W. Baver (J. pr. Chem. [2], 30, 367—388).—Agar-agar, a gelatinous 
substance prepared from sea-weed, contains a carbohydrate closely 
resembling but not identical with the galactine described by Muntz 
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(Abstr., 1882, 707). When boiled with dilute acids, it is converted into 
lactose. The lactose from agar-agar and the lactose from milk-sugar, 
when treated with bromine and oxide of silver, yield lactonic acid, 
which is characterised by the sparing solubility of its cadmium salt, 
C,H,O,.Cd + 14H,0, in cold water. The molecular rotation of the 
lactose from agar-agar is [a|p= + 79°9°, and that of arabinose is 
[alp = 99°6°. Reichardt’s statement (this Journal, 1875, 1179) that 
the carbohydrate contained im agar-agar is arabinose is therefore 
incorrect. 

On treatment with bromine and oxide of silver, arabinose yields _ 
arabonic acid. The cadmium sait of this acid dissolves freely in cold 
water. Arabinose is obtained from gum tragacanth, cherry gum, and 
certain varieties of gum arabic. That kind of gum arabic which 
yields a considerable quantity of mucic acid on oxidation, forms 
lactose when boiled with dilute acids. The author proposes to classify 
the starches and other carbohydrates which are capable of gelatinis- 
ing, according to the glucoses which they yield. W. C. W. 


Extraction of Amines from Commercial Methylamine. By 
A. Muuier (Bull. Soc. Chim., 42, 202—206).—In order to separate 
the amines in commercial methylamine the author uses the two 
following processes :—In the first, which is employed for the extrac- 
tion of the lower amines, the methylamine is agitated with one and a 
half times its volume of potash solution (50° Beaumé), and the gas 
which is evolved is condensed in dilute hydrochloric acid. After the 
mixture has been warmed to 20—22°, and no further evolution of gas 
occurs, the operation is stopped, and the solution of the hydrochloride 
evaporated until it has a boiling point of about 150°. The solution 
is then cooled and the magma pressed from adhering liquid. The 
mother-liquor is concentrated until it has a boiling point of about 
180°, and when cool is separated from the solid matter. 

The precipitate obtained from the first liquid contains ammonium 
chloride and methylamine hydrochloride, whilst the mother-liquor 
which has been evaporated contains etliylamine, dimethylamine, and 
trimethylamine hydrochlorides. The precipitate is washed with cold 
absolute alcohol and then extracted with boiling absolute alcohol. 
The liquid, which should be filtered hot, deposits methylamine hydro- 
chloride as it cools. The original mother-liquor is acted on with con- 
centrated potash solution, and the gas, after passing through a tube 
containing fragments of caustic potash, is conducted into absolute 
alcohol. A portion of this solution, when cold, is titrated with sul- 
phuric acid, and to the remainder ethyl oxalate is added to the extent 
of one-fifth of a molecular proportion for every molecular proportion of 
sulphuric acid that would be necessary to neutralise it. After stand- 
ing for twelve hours the trimethylamine, which is unaffected, is 
separated from the liquid by distillation from a water-bath. The 
solution remaining in the retort is strongly concentrated by evapora- 
tion, cooled to 0°, and the precipitate separated. This consists chiefly 
of dimethyloxamide, and is recrystallised, the first fractions of the pre- 
cipitate being rejected. It is then decomposed with potash, and the gas, 
after desiccation over solid potash, is received in absolute alcohol. The 
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ethylamine, when present in considerable quantity, may be precipitated 
by alcoholic sulphuric acid, by which means the pure sulphate is 
obtained. The liquid from which the oxamides have been separated 
is diluted with five times its volume of water, heated to 50°, and milk 
of lime added, until a distinct smell is noticeable. The filtered liquid 
is evaporated nearly to dryness on the water-bath and treated with 
5—6 times its weight of boiling alcohol (70 per cent.); this is filtered 
hot and evaporated until a pellicle is formed, when it is again filtered 
and evaporated to dryness. The powdered residue is extracted with 
boiling absolute alcohol, when almost pure calcium dimethyloxamate 
remains. 

In order to extract the higher amines, the crude methylamine is 
four-fifths neutralised with hydrochloric acid and distilled. The dis- 
tillate is completely neutralised with hydrochloric acid, and the solu- 
tion of the hydrochlorides concentrated until it has a boiling point 
of 150°. After cooling, the precipitate, consisting mainly of ammonium 
chloride, is removed, and the liquid warmed with concentrated potash 
solution. After desiccation with solid potash, the amines are con- 
densed. The liquid, after remaining for a day in contact with solid 
potash, is fractionally distilled. The fraction obtained between 
40° and 90° is exactly neutralised with alcoholic sulphuric acid, which 
almost entirely precipitates the sulphates of ethylamine and amyl- 
amine. These are removed, and the alcohol distilled from the liquid, 
when the soluble sulphates remain: these are decomposed by potash, 
and the amines condensed in water. The aqueous solution, a portion 
of which has been previously titrated, is then precipitated with ethyl 
oxalate. The oxamides are fractionally crystallised; when decom- 
posed they yield propylamine and butylamine. Small quantities of 
triamines can also be obtained from this fraction. The fraction which 
passes over between $0—120° is principally amylamine. It is 
neutralised with alcoholic sulphuric acid, and the precipitate, after 
being repeatedly washed with absolute alcohol, is pressed and dried at 
110°. The pure amylamine sulphate is dissolved in water and decom- 
posed with potash solution (50° Beaumé), when the amylamine floats 
on the surface of the liquid. This is rectified by distillation at 95° 
from solid potash. ‘The small fraction which is obtained between 
120° and 190° contains one or more triamines, which are nearly insoluble 


in water. W. R. Dz 


Compounds of Diacetonamine with Aldehydes. By 0. 
Antrick (Annalen,'227, 365—383).—After referring to the investiga- 
tions of Heintz (Annalen, 193, 62) and E. Fischer (Abstr., 1884, 53 
and 1290), the author describes the preparation of valerodiacetonamine, 


CHMe,.CH,.CH< sine Ol by boiling valeraldehyde with an 
alcoholic solution of diacetonamine oxalate for 10 hours in a flask 
with a reflux condenser. On recrystallisation from alcohol, the oxalate 
is obtained in needie-shaped crystals melting with decomposition 
at 190°. The base prepared by decomposing the oxalate with potash, 
crystallises in needles, which begin to soften at 15° and melt at 21°. 
It is soluble in ether, alcohol, benzene, and light petroleum. The 
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hydrochloride and sulphate are very soluble in water ; the platinochloride 
crystallises in prisms, soluble in alcohol and in hot water. When 
strong hydrobromic acid is added to an alcoholic solution of valerodi- 
acetonamine, the hydrobromide is deposited in the form of a crystalline 
precipitate, soluble in alcohol and in water. On reduction with sodium 
amalgam, valerodiacetonamine appears to yield valerodiacetonine. 


Gnanthodiacetonamine, C.Hy.CH< NE Ou, > OH: (m. p. 29°5°), is 


soluble in alcohol, ether, chloroform, benzene, and light petroleum. The 
salts of this base are freely soluble, with the exception of the neutral 
oxalate. 


forms 


COianamediacelenanins, CHPh : CH.CH< Nit ome > CH» 


needle-shaped crystals containing 4 mol. H,O, which melt at 49°. 
The base is freely soluble in ether, alcohol. chloroform, benzene, and 
light petroleum. The salts, excepting the oxalate, dissolve freely in 
water and alcohol. The platinochloride is deposited from the con- 
centrated alcoholic solution in prisms. 
Parahydroxybenzaldiacetonamine oxalate, 


OH.C.H.CH< {ie OM > CB s,C.H.0,, 
is sparingly soluble in alcohol and in cold water. It melts at 193° 
with decomposition. 

Anisodiacetonamine, CyyHiyNO,, is freely soluble in ether, alcohol, 
benzene, and light petroleam. The oxalate is sparingly soluble in 
water and alcohol. 

Orthonitrobenzaldiacetonamine, C,;H\.N20;, is an oily liquid miscible 
with alcohol and chloroform. The oxalate is sparingly soluble in 
water and alcohol. The hydrochloride crystallises in prisms. The 
platinochloride dissolves in hot water. Attempts to convert ortho- 
nitrobenzaldiacetonamine into the corresponding amido-compound 
were unsuccessful. 

Metanitrobenzaldiacetonamine is a thick liquid miscible with ether, 
alcohol, benzene, chloroform, and carbon bisulphide. It forms crystal- 
line salts. When reduced with stannous chloride, it is converted into 
the corresponding amido-compound, which is also a non-crystallisable 
liquid. The acid oxalate, C\;H,,N,0,C,H.O,, dissolves freely in water. 

Paranitrobenzaldiacetonamine crystallises in needles melting at 
142°5°. It is soluble in alcohol, ether, and chloroform. The ozalate 
is insoluble in alcohol. The hydrochloride forms needle-shaped crystals 
which contain 1 mol. H,O. The platinochloride is deposited from an 
aqueous solution in flat prisms. 

Paramidobenzaldiacetonamine is an alkaline liquid soluble in hot 
water and also in alcohol, ether, and chloroform. The acid owalate 
is soluble in alcohol and water. 

When diacetonamine is left in contact with solid potash, the anhy- 
dride, C,,H.;N,O, separates out as a crystalline mass melting at 83°. 
It is soluble in alcohol, chloroform, and benzene. When boiled with 
water, it is decomposed into ammonia and mesityl oxide. 


W. C. W. 
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Hydroxyphosphinic Acids. By W. Fossrx (Monatsh. Chem., 5, 
627—642).—The hydroxyphosphinic acids are the compounds formed by 
the action of phosphorus trichloride on aldehydes (Abstr., 1884, 833). 
Phosphorus trichloride (1 mol.) is carefully added to the aldehyde 
(4 mols.), and the unstable oil formed, is decomposed by the addition 
of 20 times its weight of water. In this manner, a liquid is obtained 
separating into two layers, the upper representing two-thirds of the 
aldehyde employed, and the lower containing a solution of the hy- 
droxyphosphinic acids. 

Hydroxyamylphosphinie acid, C;H,3PO,, crystallises from water in 
lustrous scales, resembling spermaceti; by slowly evaporating its 
alcoholic solution, it may be obtained in well-defined forms con- 
sisting of six-sided tablets of the monosymmetric system, melting at 
183—184°. The hydrogen barium salt, (Cs;H;,.PO,),Ba, crystallises 
from dilute alcohol or water in stellate groups; the normal salt, 
C;H,,PO,Ba + 2H,0, forms a white crystalline powder, less soluble in 
cold than in hot water. The caleium salts resemble the barium com- 
pounds. The silver salt, C;H,,PO,Ag», and lead salt, C;H,,PO,Pb, are 
obtained as white precipitates, by adding silver nitrate and lead acetate 
to solutions of the acid neutralised by ammonia. Phosphorus penta- 
chloride converts hydroxyamylphospbinic acid into an oil boiling 
at 134—140°, under a pressure of 22 mm. This compound has the 
formula Cs;H,»POCI;, showing the presence of three hydroxyl- 
groups in the hydroxyphosphinic acid; when decomposed with water 
it yields an acid, apparently amylchlorophosphinic acid, C;H,,C1PQs. 

Hydroxyamylphosphinic acid is but incompletely decomposed by 
nitric acid or aqua regia, and is not attacked when boiled with 
aqueous alkalis; potassium permanganate resolves it into isovaler- 
aldehyde and phosphoric acid. By heat, hydroxyamylphosphinic acid 
is resolved into isovaleraldehyde and phosphorous acid, the latter 
yielding phosphine and phosphoric acid as further products of decom- 
position. 

The author considers that this compound has the constitution 
C,H,.CH(OH).PO(OH)),. 

Hydroxyisobutylphosphinic acid, C5H;,.;CH(OH).PO(OH)., resembles 
the amyl compound in physical and chemical characters ; it crystal- 
lises in lustrous rhombic tables melting at 168—169°. 7 

P. P. B. 


Formation of Oxymethylene from Ethyl Nitrate. By L. 
Prates! (Gazzetta, 14, 221—226).—When platinum foil heated to low 
redness is partly immersed in ethy] nitrate, a powerful reaction takes 
place, and the heat developed gradually vaporises the liquid which is 
then decomposed. By arranging a suitable apparatus in which a stream 
of ethyl nitrate is allowed to flow slowly into a test-tube containing a 
piece of platinum heated to low redness, the reaction can be easily 
regulated, care being taken that part of the platinum projects above 
the surface of the liquid. Large quantities of carbonic anhydride and 
nitric oxide are evolved, and a liquid distils over, accompanied by a 
yellowish-white amorphous substance. The latter contains nitrogen, 
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but has not been further examined at present. The liquid was found 
to contain oxymethylene in small quantity. C. E. G. 


Isomeric Ketones. By G. Cnancen (Compt. rend., 99, 1053— 
1056).—Amongst the ketones with an odd number of carbon-atoms, 
there are always two isomerides, one a simple, the other a mixed 
ketone, which yield the same two acids on oxidation. For example, 
dipropyl ketone and ethyl-butyl ketone both yield propionic and 
butyric acids; diethyl ketone and methyl propyl ketone both yield 
acetic and propionic acids. The author has previously shown (Abstr., 
1882, 710; 1883, 914) that alkyl-nitrous acids are easily obtained by 
the action of nitric acid on ketones, and that in the case of mixed 
ketones the nitrous groups always attach themselves to the higher 
alkyl radicle. This reaction may be employed for the purpose of dis- 
tinguishing between isomerides of the kind referred to above. 
Diethyl ketone, for example, yields ethyl-nitrous acid, whilst methyl 
propyl ketone yields propyl-nitrous acid. The alkyl-nitrous acids 
may be converted into the corresponding potassium and silver salts, 
the properties of which are very characteristic. C. H. B. 


Acetonylacetone. By C. Paat (Ber., 18, 58—60).—The author 
has already deseribed the formation of acetonylacetone, CsHyO., when 
pyrotritartaric acid is heated with water at 150—160° (this vol., 
p- 249). It is a colourless, mobile liquid of pleasant odour, and boils 
at 187—188° (uncorr.). It is miscible in all proportions in water, 
ether, and alcohol. It is resinified by sulphuric acid even in the 
cold. Contrary to Weltner’s experience (Abstr., 1884, 746), the 
author also obtained this double ketone by heating ethyl acetonyl- 
acetoacetate with water at 160°. Diisonitrosoacetonylacetone is 
formed by the action of hydroxylamine on acetonylacetone. It 
crystallises in prisms easily soluble in mineral acids, alkalis, and 
boiling water, and melts at 134—135°. Diphenylhydrazineacetonyl- 
acetone forms glistening plates, melting at 120° and easily soluble in 
alcohol, ether, and benzene. L. T. T. 


Method of Preparing Diacetyl Cyanide. By S. Kieemann 
(Ber., 18, 256—257).—A convenient and cheap method of preparing 
diacetyl cyanide is the following : 32 grams of potassium cyanide are 
piaced in a flask provided with a reflux condenser, six or eight times 
the weight of benzene is added, and then 50 grams of acetic anhydride ; 
the whole being boiled for five hours with frequent agitation. The 
product is filtered, the residue washed with benzene, and the filtrate 
freed from the latter by distillation, when a brown oil is obtained 
which crystallises in the cold. The crystals are purified by distillation 
in a current of steam. Diacetyl cyanide melts at 69°, boils at 210° 
(corr.), and has a vapour-density of 444 to 4°70 (theory requires 
4°77). It dissolves readily in alcohol, ether, and benzene, and is 
moderately soluble in hot water. Hydrochloric acid converts it 
into hydrocyanic and acetic acids. A. K. M. 
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Action of Heat and Water on the Halogen-substituted Acids 
of the C,H,,0, Series. II. By H. Becxurrs and R. Orro (Ber., 
18, 222—238). For first paper see Abstr., 1881, 574. 

a-Bromopropionic Acid.—The silver salt of this acid cannot be ob- 
tained free from silver bromide, either by precipitation from an alkali 
salt, or by neutralising theacid with silver carbonate, so that the action 
of heat on the dry salt could not be tried. When the acid (30 grams) 
is diluted with water, neutralised with silver oxide (28 grams), and 
heated on the water-bath, the whole of the silver is soon precipitated 
as bromide, whilst the filtrate from this contains ethylidenelactic acid, 
CHMeBr.COOAg + H,O = AgBr + OH.CHMe.COOH. When an 
aqueous solution of 2-bromopropionic acid is neutralised with potas- 
sium carbonate and the solution placed in a desiccator to crystallise 
at the ordinary temperature, crystals of potassium bromide appear, 
and the solution gradually becomes acid from the formation of lactic 
acid; if this be neutralised with a further quantity of carbonate, 
the reaction goes on until finally the whole of the a-bromopropionic 
acid is converted into ethylidenelactic acid. When asolution of barium 
a-bromopropionate is left to evaporate in a desiccator, an amorphous 
mass is obtained which is completely soluble in cold absolute alcohol ; 
on evaporating this solution, a brittle partly translucent and partly 
transparent vitreous residue is left. 

8-lodopropionic Acid.—The silver salt of this acid could not be 
obtained free from iodide, as it parts with its halogen even more 
readily than a-bromopropionic acid. When an aqueous solution of 
the acid (40 grams) is warmed for a short time with silver carbonate, 
the precipitate consists entirely of silver iodide, whilst the solution 
contains hydracrylic acid. This reaction may also be effected at the 
ordinary teraperature. 

8-Chloropropionic Acid.—The silver salt cannot be obtained free from 
silver chloride, and the potassium and sodium salts also decompose 
at the ordinary temperature with separation of metallic chlorides. 

B-Bromopropionic Acid, obtained by heating hydracrylic acid with 
aqueous hydrobromic acid, forms small lustrous scales melting at 61— 
62°, and readily soluble in water. Neither the silver, potassium, nor 
sodium salt could be obtained free from bromide. 

a-Dichloropropionic Acid.—The authors previously stated (Abstr., 
1877, 181; 1878, 291) that this acid is decomposed by silver oxide 
or carbonate, with production of either pyruvic or monochloracrylic 
acid, according to the conditions of the experiment. On repeating the 
experiment, it was found, however, that the supposed chloracrylic acid 
is a mixture of pyruvic and dichloropropionic acids, the percentage of 
chlorine in the mixture being about the same as that required for 
chloracrylic acid. The action of heat on silver a-dichloropropionate in 
the presence of water may therefore be expressed thus :— 


2CMeCl,.COOAg + H,O = CMeO.COOH + CMeCl,.COOH + 2AgCl, 


and is analogous to the decomposition of silver dichloracetate. If in 
the above reaction equal molecular proportions of «-dichloropropionic 
acid and of silver oxide are taken, pyravic acid alone is obtained. 
Dry silver a-dichloropropionate decomposes with explosive violence 
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when heated at 60°, the chief products being silver chloride and the 
mixed anhydride of a-dichloropropionic and pyruvic acids, 


CH;.CCl,.C0.0.C0.CO.CHs,, 


besides small quantities of carbonic anhydride and carbonic oxide ; 
the mixed anhydride is a viscous yellow liquid having an odour like 
that of phosphoric chloride, and boiling between 160° and 170°; it 
takes up water with great readiness and yields a mixture of the two 
acids. 

a-Dibromopropionic Acid.—The silver salt of this acid is more 
unstable than that of the corresponding chlorinated acid, and could not 
be obtained in the dry state. When the acid is heated with silver 
carbonate and water, it suffers decomposition perfectly analogous to 
that of a-dichloropropionic acid. 

a--Dibromoproptonic Acid.—The silver salt does not exist in the dry 
state. When the acid (1 mol.) is heated in aqueous solution with 
silver carbonate (4 mol.), silver bromide and bromolactic acid, 
OH.CH,.CHBr.COOH, are formed. If, however, equal molecular pro- 
portions of a-$-dibromopropionic acid and silver oxide be heated 
together in the presence of water, the whole of the bromine is sepa- 
rated as silver bromide, whilst glyceric acid, OH.CH,.CH(OH).COOH, 
is produced. A. K. M. 


f-Dibromo-dichloropropionic and £-Bromodichloracrylic 
Acids. By C. F. Masery and H. H. Nicnotson (Amer. Chem. J., 
6, 165—170).—8-Dibromodichloropropionic acid, C,H,Cl,Br,0,, is 
formed by the direct union of chlorine with 8-dibromacrylic acid, 
which takes place most satisfactorily at 100°. It is best purified by 
erystallisatiun from carbon bisulphide, and forms oblique prisms melting 
at 100°, and subliming slowly at higher temperatures. It is sparingly 
soluble in water, more soluble in hot than in cold chloroform, and easily 
soluble in ether and alcohol. The salts of this acid are unstable; the 
caleium salt, Ca(C;HCl,Br,0,), + 13H,O, crystallises in clumps of 
needles; the potassium salt, KC;HC],Br.,0, + 2H,0, loses its water of 
crystallisation when dried over sulphuric acid. 

8-Bromodichloracrylic acid, C,HC],BrO,, is obtained by decompos- 
ing the above acid with an alkaline hydroxide in the cold, preferably 
barium hydroxide. It is very soluble in hot, sparingly in cold water, 
and easily soluble in carbon bisulphide, chloroform, ether, and alcohol. 
It forms pearly scales melting at 75—78°. Water at 20° dissolves 4°74 
—4:'79 per cent. of the acid. 

The barium salt, Ba(C;Cl,BrO.), + 3H,O, forms prismatic crystals, 
less soluble in cold than hot water; the calciwm salt, Ca(C;Cl,BrO,), 
+3H,0, crystallises in rhombic plates ; the potassium salt, KC,C],BrO,, 
forms minute, easily soluble, prismatic crystals; the silver salt, 
Ag(C,Cl,BrO,, is obtained as a curdy precipitate and crystallises from 
hot water in irregular rhombic plates. Since according to Hill, 
B-dibromacrylic acid has the constitution CBr,: CH.COOH (Abstr., 
1883, 310), B-dichloro-dibromopropionic acid must be 


CBr,Cl.C HCl.COOH, 
and £-bromodichloracrylic acid, CBrCl : CCl.COOH. P. P. B. 
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f8-Bromotetrachloropropionic Acid. By C. F. Mapery (Amer. 
Chem. J., 6, 155—157).—Chlorine reacts with a solution of bromo- 

ropiolic acid in chloroform, forming B-bromotetrachloropropionic acid, 
CBrCl,.CCl,.COOH ; this is sparingly soluble in cold carbon bisul- 
phide and chloroform, but more easily when heated; it melts and 
decomposes at 225°. Its salts are extremely unstable. 

The statement previously made (Mabery and Robinson, Abstr., 
1884, 664) to the effect that chlorine combines with bromopropiolic 
acid to form bromodichloracrylic acid is incorrect. P. P. B. 


Palmitic Acid and the Palmitins. By R. H. Cuirrenpen and 
H. E. Smirn (Amer. Chem. J., 1884, 217—233).—The wax of Myrica 
cerifera was taken as a very suitable raw material, since lauric acid is 
the only other acid contained. It was saponified and the palmitic 
acid obtained, purified by repeated recrystallisation from hot alcohol. 
100 parts of absolute alcohol at 19°5° dissolve 9°209—9-428 parts of 
the acid. All methods for precipitating palmitic acid yield low 
results, more than 96 per cent. never being obtained. 

A number of determinations of the solubility of the calcium, 
barium, magnesium, and lead salts in absolute alcohol are given; 
their solubility is greatly increased by the addition of a very small 
quantity of acetic acid. Instead of separating it as a salt, the authors 
determine the palmitic acid in the glyceryl palmitates by saponifica- 
tion, precipitation with hydrochloric acid, and drying. The different 
palmitins are best separated by crystallisation from alcohol. Tri- 
palmitin is almost entirely insoluble in cold alcohol (0°0053—0-0043 
in 100 parts), dipalmitin is somewhat more soluble (0°2097 at 20° to 
():5040 at 27° in 100 parts), and monopalmitin easily so (4°135 at 21° 
to 5°3U6 at 22°5° in 100 parts). According to Berthelot, the different 
palmitius may be obtained by heating palmitic acid and glycerol to 
different temperatures; but the authors find that a mixture of pal- 
mitins is always thus formed. Better yields are obtained by using 
the ingredients in the calculated proportions, and, in the case of the 
mono- and di-palmitins, heating at a low temperature for a long time. 

Monopalmitin melts at 63° and solidifies at 62°25—62°75° (Berthe- 
lot, 58°). ,Dipalmitin melts at 61° and solidifies at 57° (Berthelot, 
59° and 51° ). Tripalmitin melts at 62—64° and solidifies at 45°5— 
47° (Berthelot, 61° and 46°); a variation of melting point was here 
noticed similar to that mentioned by Duffy and by Maskelyne. There 
also appears to exist a compound of 3 parts dipalmitin with 1 part 
tripalmitin ; its solubility is intermediate between that of dipalmitin 
and tripalmitin ; it melts at 68—69°, and is quite solid at 65—64°. 

H. B. 

Arachidic Acid and Nondecylic Acid. By A. Scuweizer 
(Arch. Pharm. (3), 22, 753—775).—The author shows that arachidic 
acid is a normal acid by synthesising it from stearic acid by the 
following process :—Octodecyl alcohol prepared from stearic acid by 
Krafft’s method (Abstr., 1883, 1076) is converted into the iodide; 
this is then treated with ethylic acetosodacetate, when ethylic stearyl- 
acetoacetate is formed, from which, by saponification with alcoholic 
potash, an acid is obtained showing complete identity with the natural 
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arachidic acid. This synthesis confirms Krafft’s view that the 
naturally occurring fatty acids are.all normal acids. Arachidic acid 
melts at 75°5°. The methyl salt, CiyHs.COOMe, melts at 53° and 
distils at 285—286° under 100 mm. pressure. The ethyl salt, 
CH».COOEt, melts at 49°5° and boils at 295—297° under 100 mm. 
pressure. 

Normal nondecylic acid, C,sHs:.COOH, is prepared by heating octo- 
decyl iodide with mercuric cyanide in sealed tubes for some hours at 
120° and decomposing the octodecyl cyanide formed, by boiling it with 
alcoholic potash. It crystallises in small silvery plates, melts at 66°5° 
and distils, without decomposition, at 297—298° (uncorr.) under 
100 mm. pressure. The following salts were prepared and analysed : 
—C,,H;,0,Ag ; (CigHO2)2Ca ; (Ci9Hs,0,).Ba ; and (C,,H3,0,),Cu. 

Octodecyl iodide, prepared by the action of phosphorus and iodine 
on the alcohol, crystallises in small, lustrous white plates, melts at 
42—43°, and decomposes on further heating. It is readily soluble in 
light petroleum, benzene, and chloroform. 

Stearyl chloride is obtained as a yellow oil by the action of phos- 
phoric chloride on stearic acid. When treated with mercuric cyanide 
and the product of the reaction boiled with potash, an acid is obtained 
which, from its reaction with hydroxylamine, would appear to be a 
carboketonic acid (C,;H3.CO.COOH ?); the quantity obtained, how- 
ever, was too small for complete investigation. A. J. G. 


Constituents of Wool-grease. By A. Buistne (Bull. Soc. Chim., 
42, 201—202).—Hartmann and Schulze have shown that the wool- 
grease of sheep contains the salts of cholesterol and isocholesterol. 
From the analysis of many specimens, the author finds that it also 
contains ceryl cerotate and other homologous ethereal salts, which may 
be isolated in the following manner:—The fat is saponified with 
alcoholic potash at 100° in a closed flask, and, after distillation of the 
alcohol, the soap is freed from excess of alkali by repeated washing 
with salt solution. The potassium soap is converted into a barium 
soap, which is dried and boiled, first with alcohol and ether, and then 
with alcohol which extracts chloresterol with ceryl alcohol, and other 
homologous alcohols. The ceryl alcohol, which is the least soluble in 
alcohol, is purified by recrystallisation. 

The barium soap when decomposed furnishes cerotic acid and other 
homologous acids. The ceryl alcohol and cerotic acid were both 
obtained pure, and fully identified by their chemical and physical 
properties, as well as by an examination of certain of their derivatives. 

W. R. Dz 


Monohalogen-derivatives of Acrylic Acid. By R. Orro and 
H. Becxurts (Ber., 18, 239—246).—The acid obtained by Pinner 
and Bischoff (this Journal, 1876, i, 554) by the action of zinc and 
hydrochloric acid on ethy! trichlorethylidenelactate, 


CCl;.CH(OH).COOEt, 
and also by Wallach and Hunius (Annalen, 193, 28) from chloralide, 


is undoubtedly B-chloracrylic acid, CHC]: CH.COOH. Baudrowsky 
(Abstr., 1883, 314) obtained it more recently by the action of hydro- 
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chloric acid on propargylic acid. A second monochloracrylic acid 
obtained by Werigo and Werner (this Journal, 1874, 242) by the action 
of barium hydroxide on ethyl «-8-dichloropropionate, differed widely in 
its properties from the 8-acid, and would therefore have been generally 
accepted as the a-modification, had not the authors of this paper de- 
scribed a third modification (see this vol., p. 506, also Abstr., 1878, 291) 
obtained by the action of silver oxide on a-dichloropropionic acid, and 
which they have now shown to be a mixture of a-dichloropropionic and 
pyruvic acids. With the view of obtaining «-chloracrylic acid, the 
authors have treated 2-dichloropropionic acid with potash in different 
proportions and in different degrees of concentration; they recommend 
that 20 grams of the acid should be heated for4—5 hours with a solution 
of 24 grams potash in 200 c.c. absolute alcohol. The a-chloracrylic acid 
obtained melts at 65°, crystallises in concentrically-grouped white 
needles of characteristic acrid odour, and volatilises readily at the 
ordinary temperature. It is evidently identical with the acid pre- 
pared by Werigo from a-f-dichloropropionic acid (loc. cit.). The potas- 
sium salt, C;H,CIKO, + H,0, barium salt, (C;H,C1O,),Ba + 2H,O, and 
silver salt, C;H,ClAgO,, are described. When a-chloracrylic acid is 
heated with 40 per cent. hydrochloric acid at 100°, it is converted into 
a-8-dichloropropionic acid. 

a-Bromacrylic acid was obtained by Tollens and Philippi (this 
Journal, 1874, 680) by the action of alcoholic potash on a-dibromopro- 
pionic acid. It agreed in its properties with the acid obtained by 
Tollens and Wagner from a-8-dibromopropionic acid, except that the 
potassinm salts of the two acids were said to crystallise differently. 
Both bromacrylic acids, however, are converted into «-$-dibromopro- 
pionic acid by the addition of hydrobromic acid. Wallach and Riencke 
(Abstr., 1878, 403) prepared another bromacrylic acid from ethyl 
tribromolactate by reduction with zine and hydrochloric acid, and also 
from bromalide; this can only be the B-compound. It may therefore 
be concluded that both the dibromopropionic acids yield 2-bromacrylic 
acid just as the two dichloropropionic acids yield a-chloracrylic acid, 
and this is also proved by the crystallographic researches of Haushofer 
(Abstr., 1882, 190). According to Baudrowsky, propargylic acid is 
converted by hydrobromic acid into a bromacrylic acid differing from 
Wallach’s f-acid, but that itis the a-compound does not seem probable 
from the action of hydrochloric acid on propargylic acid (see above). 
If the chloracrylic acid so obtained be identical with Wallach’s acid 
melting at 84—85°, the iodacrylic acid, melting at 140°, formed from 
hydriodic and propargylic acids, must likewise be a B-compound. 

A. K 


a- and £-Chlorodibromacrylic Acids. By C. F. Masery and 
R. Luorvp (Amer. Chem. J., 6, 157—165).—a-Chlorodibromacrylic 
acid, C;HC1Br,02, is obtained by adding bromopropiolic acid to a 
solution of bromine monochloride in chloroform prepared by saturating 
bromine with chlorine at 0°, and after dissolving the product in 
chloroform again saturating it with chlorine at 0°. The acid is 
sparingly soluble in cold, very soluble in hot water, more soluble 
in hot than in cold carbon bisulphide, and very soluble in chloroform. 
It melts at 104°. From its sulutions in carbon bisulphide, it crystallises 
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in triclinic prisms; a description of the crystals is given. Water at 
20° dissolves from 5°18 to 5°68 per cent. of theacid. Barium a-chloro- 
dibromacrylate, Ba(C;,ClBr,0,.). + 3H;,0, crystallises in long flat 
prisms ; it is more soluble in cold than in hot water. Water at 20° 
dissolves 20°46—20°47 per cent. of this salt. The calcium salt, 
Ca(C;ClBr,0,). + 2}H.O, crystallises in irregularly branching 
needles ; the potassium salt forms deliquescent amorphous crusts, and 
the silver salt, AgC,ClBr,O,, is obtained as a curdy precipitate by 
adding silver nitrate to a solution of the barium salt; crystallised from 
hot water, it forms rhombic prisms. 

B-Chlorodibromacrylic acid, C;HC1Br,0., is formed by decomposing 
chlorotribromopropionic acid with baryta-water in the cold (comp. 
Abstr., 1884, 663). The acid is purified by crystallisation from water ; 
it is easily soluble in ether and alcohol, less soluble in carbon bi- 
sulphide and chloroform. From its solutions in carbon bisulphide, it 
erystallises in oblique prisms melting at 99°. Water at 20° dissolves 
2°69—2°50 per cent. of this acid. Bariwm f-chlorodibromacrylate, 
Ba(C,C1Br,0.), + 3H,O, crystallises from water in oblique slender 
prisms, is somewhat more soluble in cold water than the corresponding 
salt of the a-acid; water at 20° dissolves 25°9—26-04 per cent. of the 
salt. The calcium salt crystallises in stellate groups of needles; it is 
less soluble in water than the salt of the a-acid. A silver salt could not 
be prepared, inasmuch as the acid is decomposed and silver bromide 
formed. The formation of the f-acid from chlorotribromopropionic 
acid, shows it to have the constitution CBrCl : CBr.COOH, and there- 
fore the formula CBr, : CCl.COOH must be assigned to the a-acid. 

P. P. B. 


Diallyloxalic Acid. By E. Ssarzxy (J. Russ. Chem. Soc., 1885, 
61).—The molecular refraction of the acid C,sH,,O; was determined 
at 18°6°, benzene being used as a solvent, and the following numbers 
were found :— 


ta-1 |p ma—1 ; A-1 |p A-1. 


—_ -— tm. Ra. | Diff. q ee Ra. 


0 °4487 69-99 64°6 | 5°39 | 0°42991 | 67°07 63°07 | 4°00 


The difference of about 4 units between the values calculated and 
those found is in accordance with Brihl’s law, the compound con- 
taining two allyl-groups, and consequently two double linkings. 

The salts of diallyloxalic acid (NH,, Na, K, Li, Ag, Ca, Ba, Mg, 
Pb, Cu, Cd) were prepared, generally by saturating the acid with the 
carbonates of the metals, the zinc salts also, by precipitating the 
ammonium salt with zinc sulphate; in no instance were basic salts 
obtained. The calcium, barium, lead, and cadmium salts are more 
soluble in alcohol than in water; the salts obtained from alcoholic 
and aqueous solutions were identical, with the sole exception of the 
copper salt; this separated from aqueous solutions in an anhydrous 
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state, whilst the alcoholic solution yielded an amorphous mass, losing 
water at 110°. The silver salt could not be examined on account of 
its speedy decomposition. All the salts examined act on polarised 
light. 

.* order to establish the degree of saturation of the acid, the addi- 
tive products of bromine and of hydrochloric acid with ethylic diallyl- 
oxalate were prepared; it took up 2 mols. Br and 2 mols. HCl. 
On treating the acid itself with bromine, an unstable tetrabromide 
was formed, giving off hydrogen bromide even at ordinary tempera- 
tures, and passing into a lactone, C,H), Br,Os, a crystalline substance, 
sparingly soluble in cold water, easily in alcohol, ether, and benzene. 
This melts at 42—43°, and solidifies again at 30°; it is an analogue of 
the lactone obtained by Hjelt (Abstr., 1883, 456) from the additive 
product of bromine and diallylacetic acid. The lactone is but little 
decomposed by sodium carbonate, and the examination of the pro- 
ducts obtained by the action of potassium hydroxide on it gave no 
satisfactory results. 

Fuming hydriodic acid acts on diallyloxalic acid with formation of 
the acid C(C,;H;),I1.COOH ; this when treated with sodium amalgam 
yielded a product, the main portion of which, distilling at 220—230°, 
was identified as diallylacetic acid: the constitution of diallyloxalic 
acid must consequently be (CH, : CH.CH,),C(OH).COOH. 

The oxidation of diallyloxalic acid with permanganate, nitric acid, 
silver oxide, and chromic acid, gives no definite results. Ethylic 
methoxydiallylacetate, a colourless liquid boiling at 217—219°, was 
prepared by treating ethylic diallyloxalate, first with sodium and 
then with methyl iodide. On saponifying the ethyl salt, a syrupy 
acid was obtained which did not ecrystallise. It was oxidised with 
nitric acid, and yielded an acid, forming soluble salts with silver, 
barium, zinc, and calcium, and an insoluble one with lead. The 
calcium, barium, and potassium salts were analysed, and the acid 
proved to be methoxycarballylic acid. The investigation is being con- 
tinued with the view of obtaining citric acid from the oxidation pro- 
ducts of methoxydiallylacetic acid. A. T 


Chlorocarbonylsulphamyl. By H. Scuine (J. pr. Chem. [2], 
30, 416).—Chlorocarbonylsulphamyl, COC1.SC;Hi, prepared by the 
action of carbonyl chloride on amyl thiohydrate, is a highly refrac- 
tive liquid, boiling at 190—195°. On treatment with ammonia, it 
yields amidocarbonylsulphamyl, NH,.CO.SC;H,,, which crystallises 
in glistening scales melting at 107°; with aniline it yields the anilide, 
which forms needle-shaped crystals melting at 67°. With carbamide, 
it forms a crystalline compqund, CON,H;.COSC;Hu, which melts at 
176°. Ww. C. W. 


Preparation of Ethylic Oxalate. By E. Saarzxy (J. Russ. Chem. 
Soc., 1885, 88).—The best method for preparing the ethereal salt, 
yielding 56°03 per cent. of the quantity required by theory, was 
found to be a modification of Lowig’s process, consisting in a more 
prolonged action of the alcohol on oxalic acid, using a reflux con- 
denser. A. T 
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Method for Introducing Nitrogenous Radicles into Ethyl 
Malonate and Acetoacetate. By F. Jusr (Ber., 18, 319—320).— 
By the action of benzanilidimidochloride (1 mol.) on ethyl mono- 
sodomalonate (1 mol.) in ethereal solution, a substance of the formula 
PhN : CPh.CH(COOEt), is obtained. It forms large, hard, highly 
refractive crystals. The reaction has been further applied to the 
introduction of the group a second time into ethyl malonate and into 
ethylic acetoacetate, and the substituted acetocetates. The substances 
formed will be described later. A. J. G. 


Hydroxymaleic and MHydroxycitraconic Acids. By E. 
Scuerks (Annalen, 22'7, 233—241).—There are three apparent 
exceptions to Erlenmeyer’s law that compounds containing a hydroxyl- 
group attached to a double-linked carbon-atom are incapable of 
existence, namely, hydroxymaleic and dihydroxymaleic acids, 
described by Bourgoin (this Journal, 1873, 1021, and 1875, 356), and 
hydroxycitraconic acid prepared by Morawski (ibid., 1875, 1252). 
The author has previously pointed out that the existence of hydroxy- 
maleic acid is very doubtful. He now shows that there are not 
sufficient grounds for asserting the existence of dihydroxymaleic acid. 

Morawski’s hydroxycitraconic acid, C;H,O, + H.O, forms trans- 
parent monoclinic crystals which effloresce on exposure to the air. 
The acid is soluble in water, alcohol, and ether. On evaporating the 
aqueous solution, a slight decomposition ensues; propaldehyde 
and carbonic anhydride are formed ; 70 per cent. of the acid under- 
goes this decomposition when it is boiled with water in a flask fitted 
with a reflux condenser. The remainder unites with water, forming 


a hygroscopic acid of the composition C;H,O,, probably the 
citratartaric acid of Carius. Although hydroxycitraconic acid does 
not combine with nascent hydrogen, it readily unites with hydrobromic 
acid to form a crystalline compound melting with decomposition at 
156°. It has the composition C;H,BrO,. 

Of the three possible formule for the acid C;H,O,, 


COOH.CMe :C(OH).COOH, COOH.CHMe.CO.COOG, or, 


CMe.COOH 
O¢ | ; 
CH.COOH 


the author gives the preference to the latter. The second formula 
explains the formation of propaldehyde, but it neither explains the 
indifference of the acid to nascent hydrogen, nor its affinity for 


hydrobromic acid. W. C. W. 

Derivatives of Pyruvic Acid. By E. Baumann (Ber., 18, 258— 
267).—The mercapturic acids were shown by Baumann and Preusse 
(Abstr., 1882, 756) to be derivatives of pyruvic acid; the substituted 
a-amido-a-thiolactic acid, C,Hj»BrSNO,, obtained by the action of 
sulphuric acid on bromophenylmercapturic acid was then thought to 
be a substituted cystine. Kiilz (Zeit. f. Biol., 20, 1) has, however, 
shown that cystine has the formula C.H,.N.S.0,, and not C;H,NSO,. 
The author likewise proved the formation of amidothiolactic acid 
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(cysteine) by the reduction of cystine (Abstr., 1884, 1382), this being 
represented by him as the bisulphide of amidothiolactic acid, 
COOH.C,H;(N H,).S.S.C,H;(NH,).COOH, so that what were pre- 
viously called substituted cystines should be termed substituted 
cysteines. The pyruvic acid formed by the action of alkali on mer- 
capturic acid and on cysteine, which could not previously be 
isolated, may be readily separated by means of the phenylhydrazine 
reaction. 

The formation of acetic acid and cysteine by the action of strong 
acids on mercapturic acids indicates that these are acetyl-derivatives 
of the cysteines. The following experiments are given in proof of the 
formula PhS.CMe(NHAc).COOH :—1. The mercapturic acids do not 
unite with potassium cyanate, whilst the cysteines obtained from 
them combine to form well-characterised uramido-acids, 


PhS.CMe(NH.CO.NH,).COOH. 
2. When bromophenylcysteine is warmed with acetic anhydride, the 
compound C,H,BrS.CMe< y > is formed by the abstraction of 1 mol. 


H,0, whilst if the acetic anhydride is dissolved in 10 parts benzene, 
the corresponding mercapturic acid, C;H,BrS.CMe(NH.Ac).COOH 
(a-acetamido-a-bromophenylthiolactic acid), is produced. 

When the mercapturic acids are treated with potassium permanga- 
nate in slightly alkaline solution, they take up two atoms of oxygen, 
the product being a monobasic acid containing a sulphone-group. 
The oxidation products from chloro- and bromo-phenylmercapturic 
acids are respectively CsH,Cl.SO,.CMe(NHAc).COOH (a-acetamido- 
a-chlorophenylsulphonepropionic acid) and C,,H,.BrSNO;. These 
oxidation acids resemble the mercapturic acids in many respects: 
they are decomposed by strong acids with formation of acetic and 
monobasic amido-acids, whilst with alkalis they yield sulphinic acids 
(distinction from mercapturic acids) and pyruvic acid. 

When equivalent quantities of thiophenol and pyruvic acid are dis- 
solved in 30 parts of benzene and the whole gently heated, an additive 
compound, C,H,)SQs, is obtained, crystallising in short thick prisms 
melting at 87°. It is gradually decomposed by cold, instantly by hot 
water, and also when heated alone, the products being pyruvic acid 
and thiophenol. It is an acid, but no salts have been obtained owing 
to its ready decomposibility. Parabromothiophenol also combines 
with pyruvic acid, yielding the corresponding additive compound 
C,H,BrSO;, which melts at 114°5°, and is likewise decomposed by 
water, acids, and alkalis into the mercaptan and pyruvic acid. 
These additive products are shown by their formation, decomposition, 
and chemical changes to be phenyl-derivatives of 2-thio-a-hydrozxy- 
propionic acid, PhS.CMe(OH).COOH. When thiophenylhydroxy- 
propionic acid is gently heated in a current of dry hydrogen chloride, 
a hard crystalline mass is obtained, from which water extracts hydro- 
chloric and pyruvic acids. The insoluble product is a-dithiophenyl- 
propionic acid, CMe(SPh),..COOH; it is readily soluble in alcohol, 
ether, benzene, and in alkalis and alkaline carbonates; it melts at 


113—114°. The barium salt, (C,;H,;S,0,),Ba + 2H,O, forms long 
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silky needles. Dithiophenylpropionic acid corresponds with Béttin- 
ger’s diphenopropionic acid (Abstr., 1884, 55) in composition, but not 
in constitution, as the latter contains two hydroxyl-groups. 
Phosphorus pentasulphide reacts in the cold with thiophenyl- 
hydroxypropionic acid according to the equation 2C,H,SO; + PCI; 
= §,Ph, + 2C,;H,O, + 2HCl + PCl,. When phosphorus trichloride 
or oxychloride dissolved in benzene is warmed with thiophenyl- 
hydroxypropionic acid, the product poured off from the phosphorous 
or phosphoric acid and evaporated on a water-bath, dithiophenyldilac- 
tylic acid, C\sHi,S,0;, remains as a yellow syrup, which solidifies when 
strongly cooled. Its salts are amorphous, those of the alkalis being 
readily soluble, whilst the barium salt forms a yellow resin sparingly 
soluble in water. The free acid is slowly decomposed by water, with 
separation of mercaptan, which soon changes to pheny] bisulphide. 
Dithiophenyldilactylic acid has the constitution 


COOH.CMe(SPh).0.CMe(SPh).COOH, 


and is not directly related to Lovén’s dithiodilactylic acid (Abstr., 
1884, 1299). A. K. M. 


Dehydracetic Acid. By W. H. Perxi, jun. (Ber., 18, 218— 
220).—Knorr (Abstr., 1884, 1368; this vol., p. 247) and Paal (this 
vol., p. 248) having shown that pyrotritartaric and carbopyrotritartaric 
acids are derivatives of furfurane, it occurred to the author that in 
its constitution dehydracetic acid might likewise be related to the 
above acids. Perkin and Bernhart (Abstr., 1884, 1121) previously 
proved the presence of one ketone-group, whilst attempts to detect a 
second such group gave negative results. It is further shown that 
dehydracetic acid is not a hydroxy-acid, as it yields no acetyl-deriva- 
tive when heated with a large excess of acetic anhydride. From these 
results, it is concluded that the fourth oxygen-atom occurs in the same 
form as in furfurane, the most probable formula being 


CO.CH: 
COOH.C<_ Me.O SCMe. 
The methyl sait of dehydracetic acid is readily soluble in water, the 
solution having a distinctly acid reaction. When the alcoholic solu- 
tion is treated with alcoholic sodium ethoxide, the sodium compound 
C.,H,NaMeQ, separates. On acidifying a solution of this, and then 
extracting with ether, an oil is obtained which after a time partly 
solidifies ; the crystals obtained melt at 85—90°, methyl dehydracetate 
melting at 90°5°. A. K. M. 


Syntheses of Thiophen. By V. Meyer (Ber., 18, 217—218).— 
When ethyl sulphide is passed through a red-hot tube, a liquid is ob- 
tained which gives a splendid indophenin reaction, but the amount of 
thiophen produced has not been determined. Similar results are 
obtained when ethylene, coal-gas, or petroleum vapour is passed over 
heated pyrites. Thiophen is also produced when crotonic acid is 
heated with phosphorus sulphide, also by the action of the latter sub- 
stance on normal butyric and on ordinary valeric acids, whilst not 

2n2 
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a trace of thiophen is formed if isobutyric acid be employed. | 
Finally thiophen is produced on boiling paraldehyde with phosphorus 
sulphide, or by heating this with ether at 300°. Owing to the small 
yield, the above reactions throw no light on the structure of _— 
A. K. M. 


Synthesis of Thiophen and Pyrolline Derivatives. By C. 
Paat (Ber., 18, 367 —371).—Phenylmethylthiophen, C,SH.MePh 
[Me : Ph = 2: 5] is obtained by heating acetonephenoneacetone with 
phosphoric sulphide in sealed tubes for about half an hour at 120— 
130°. It crystallises in colourless needles, melts at 51°, boils at 270— 
272° (uncorr.), but sublimes even below 100°. It is readily soluble in 
ether, alcohol, chloroform, &c. When heated with sulphuric acid and 
a small quantity of isatine, it gives the blue coloration characteristic of 
the thiophens. 

Phenylmethylpyrolline, CSNH;MePh, is obtained by heating aceto- 
phenoneacetone with alcoholic ammonia for one hour in sealed tubes 
at 150°. It forms lustrous white plates, melts at 101°, sublimes 
readily in satiny plates ; the vapours impart a red coloration to pine- 
wood moistened with hydrochloric acid. It is readily soluble in ether, 
alcohol, chloroform, benzene, &c. A solution in glacial acetic acid 
gives a purple-red coloration with sulphuric acid and isatin. The 
ptcrate forms dark red crystalline nodules. The potassium derivative 
forms white flocks. A. J. G. 


Formation of Hydrocarbons by the Reversal of Friedel 
and Craft’s Reaction. By O. Jacossen (Ber., 18, 338—344).— 
Some time back the author observed that durene was always formed 
in addition to isodurene, by the action of methyl chloride and alumi- 
nium chloride on mesitylene of known purity, and considered its 
formation to be due to a reverse action, in which methyl chloride and 
metaxylene were formed, the metaxylene then reacting with methyl 
chloride in the usual manner, and so leading to the formation of 
durene. This reverse action, leading to the formation of durene and 
other homologues from hexamethylbenzene, had been previously 
noticed by Friedel and Crafts (Trans., 1882, 116). The following 
conclusions are drawn from numerous experiments on the various 
methylated benzenes :— 

By the action of hydrogen chloride on methylated benzenes in pre- 
sence of aluminium chloride, the methyl-groups can be eliminated as 
methyl chloride, the hydrocarbons being thus converted into lower 
homologues. . 

As hydrogen chloride is formed by the reaction of aluminium chlo- 
ride with such hydrocarbons, a similar though less ready and con- 
plete reaction occurs when aluminium chloride and the hydrocarbons 
act on one another at suitable temperatures. 

The methyl chloride formed in these reactions will be in part 
employed in the further methylation of the hydrocarbons present. In 
the more highly methylated hydrocarbons thus formed, a substitution 
of hydrogen for methyl may again occur, so that from the original 
hydrocarbons there may be formed indirectly homologues such as 
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could not be derived by the direct introduction of methyl-groups. In 
like manner, a polymethylated benzene may be converted into an 
isomeride (for instance mesitylene into pseudocumene). 

In general, a higher temperature is more favourable to the elimi- 
nation of methyl-groups by hydrogen chloride than to their intro- 
duction by means of methyl chloride. The elimination of methy]- 
groups occurs more readily with the higher methylated benzenes than 
with their lower homologues. 

The author is now investigating this reaction in the case of ben- 
zene hydrocarbons having long side-chains. Ethylbenzene readily 

ields benzene when heated with aluminium chloride and hydrogen 
chloride at 130°. 


Action of Amyl Chlorides and Amylene on Toluene. By J. 
C. Essnzr and KE. Gossin (Bull. Soc. Chim., 42, 213—216).—Amylene 
and both active and inactive amyl chloride act with great facility on 
toluene in presence of aluminium chloride. Liquid amyl toluenes are 
the products of the reaction. Active amyl chloride furnishes two 
amyltoluenes. The one boiling at 200—205° yields isophthalic acid 
with traces of phthalic acid when oxidised ; the other, which consti- 
tutes the sole product of the reactions with inactive amyl chloride 
and with amylene, is a colourless liquid boiling at 2U8°, having a cam- 
phoraceous odour and a sp. gr. of 0°8679 at 22°. When oxidised 
at 100° with potassium permanganate, it yields isophthalic acid, 
together with a small quantity of terephthalic acid and traces of 
phthalic acid. When this amy] toluene is brominated, an uncrystal- 
lisable liquid is obtained, which appears to be a mixture of bromo- 
derivatives. The hydrocarbon is not dissolved by ordinary sulphuric 
acid, but is soluble in the fuming acid. Fuming nitric acid causes an 
intense blue coloration, which is discharged on the addition of water, 
whilst the action of a mixture of nitric and sulphuric acids gives rise 
to the formation of a yellow liquid nitro-derivative. 

The reaction with amylene does not result in the formation of 
hydrogen chloride, and probably consists in the direct union of the two 
hydrocarbons. In the case of the two amyl chlorides, the result is 
most simply explained by the supposition that amylene is first formed 
from the chlorides with evolution of hydrogen chloride, and that the 
unsaturated hydrocarbon then combines with the toluene, C;H,Cl = 
CsHi + HCl; CH + C,H, = C,H,(C;H:). Active amyl chloride 
decomposes in this way with the direct production of tertiary isoamy]- 
toluene ; the inactive chloride yields the same hydrocarbon by a 
similar reaction, accompanied by molecular transformation. The con- 
stitution of this hydrocarbon is therefore di-methylethylmetatolyl- 
methane. W. R. D. 


Action of Chloropicrin and Chloroform on Toluene in 
Presence of Aluminium Chloride. By K. Exss and O. Wirticn 
(Ber., 18, 347—349).—A continuation of Elbs’ synthesis by means of 
chloropicrin (Abstr., 1883, 1000). By the reaction of chloropicrin 
and toluene, diluted with carbon bisulphide, there are obtained ditoly]- 
methane, tritolylmethane, and a clear yellow oil of high boiling point, 
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and of the formula C,H», in all probability a mixture of isomeric 
substances. By the action of chloroform on toluene in presence of 
aluminiam chloride, Schwartz obtained amongst other products a sub- 
stance which he regarded as tetratolylethane. The authors, on 
repeating the experiment, have obtained what appears to be the same 
substance, but from its chemical behaviour they consider that it must 
be looked on as a dimethylanthracene. It melts at 215—216°, and when 
oxidised yields a quinone that forms nearly colourless needles, and 
melts at 161—162°. This dimethylanthracene differs, therefore, from 
the two described respectively by Van Dorp (this Journal, 1872, 1006), 
and by Zincke and Wachendorff (Ber., 10, 1482). A. J. G. 


Benzene £-Hexachloride. By J. Meunier (Compt. rend., 100, 
358—360).—The isomeride of benzene hexachloride previously de- 
scribed (Abstr., 1884, 733 ; and this vol., p.52) is decomposed by boiling 
alcoholic potash, with formation of potassium chloride and liquid tri- 
chlorobenzene, identical with that obtained by the action of chlorine 
on benzene in presence of iodine. Decomposition is only complete 
after boiling for three or four hours, whilst ordinary benzene hexa- 
chloride is completely decomposed in an hour. 

The author criticises some of Schiipphaus’s observations (this vol., 
p- 52), and maintains that the crystals of the isomeride are optically 
inactive. The double refraction observed by Schiipphaus was probably 
due to the presence of the ordinary hexachloride, which can only be 
removed by careful fractional sublimation. C. H. B. 


Influence of Light on the Course of Chemical Reactions in 
the Bromination of Aromatic Compounds. By J. Scuram™ 
( Ber., 18, 350—355).—Bromine has no action on parabromotoluene 
in the dark at ordinary temperatures, but on exposure to light, con- 
verts it into parabromobenzyl bromide ; the rapidity of the reaction is 
directly as the intensity of the light. On ethyl benzene also, bromine 
has no action in the dark; on exposure to the light, a-phenylbrom- 
ethane, CHBrMePh, is formed. The further bromination of this 
compound has considerable interest, inasmuch as different products 
are obtained under different conditions. When a mixture of a-phenyl- 
bromethane with bromine (1 mol.), or of ethylbenzene with bromine 
(2 mols.), is exposed to direct sunlight at the ordinary temperature, 
phenylbromacetole, CBr,MePh, is formed ; whilst if the mixtures are 
exposed to diffused daylight, the reaction is very slow, and the iso- 
meric cinnamene dibromide, CHBrPh.CH,Br, is obtained. The latter 
substance is also formed on heating a mixture of a-phenylbrom- 
ethane and bromine (1 mol.) on the water-bath, daylight being ex- 
cluded. The introduction of a third bromine-atom into phenylbrom- 
acetole can only be effected under the conjoint action of heat and direct 
sunlight. A. J. G. 


Bromosubstitution-derivatives of Metaxylene. By O. JacossENn 
(Ber., 18, 356—359).—The discrepancy between the author’s and 
Jannasch’s determinations of the melting point of monobromopara- 


xylene (Annalen, 151, 248 ; this Journal, 1874, 468 ; this vol., 144 and 
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251) are explained by the substance showing in a high degree the 
property of superfusion. Samples of known purity were cooled to 
—10° to —15° without solidifying; but on exposure to the cold of a 
winter’s night (minimum temperature — 12°) solidified to a crystal- 
line mass. The addition of a crystal to other cooled samples at once 
started crystallisation. The melting point was found to be 89°, thus 
agreeing well with Jannasch’s determination. 

A liquid dibromoparaxylene was obtained in small quantity; it boils 
at 260—264°, and solidifies in afreezing mixture. A tribromo-deriva- 
tive could not be obtained. Tetrabromoparaxylene crystallises in 
slender needles, melts at 253°, and boils at about 355°; it is very 
sparingly soluble in hot alcohol. A. J. G. 


Perchlorophenol from Perchlorobenzene. By A. Weser and 
N. Wotrr (Ser., 18, 335—337).—Perchlorobenzene is partially con- 
verted into perchlorophenol by heating with alcoholic soda in sealed 
tubes at 150—160°. A much better yield i is obtained by heating with 
caustic soda and anhydrous glycerol in sealed tubes at mere or 

A 

Paranitrophenyl Mercaptan and Paranitrophenyl Disul- 
phide. By C. Wittceropr (Ber., 18, 331—333).—Paranitrophenyl 
mercaptan, NO,.C.H,.SH, is obtained by heating paranitrochloro- 
benzene with an aqueo-alcoholic solution of potassium sulphide, and 
decomposing the potassium mercaptide formed by means of hydro- 
chloric acid. It is crystalline, melts at 77°, is readily soluble in 
water and alcohol on heating, and in ether, chloroform, and acetone 
in the cold; it is sparingly soluble in glacial acetic acid and light 
petroleum. It is oxidised very readily on exposure toair. Titrated 
with potassium permanganate in acid solution, it takes up 1 atom of 
oxygen per molecule, and yields a white compound melting at 180— 
181°. lt dissolves in alkalis or alkaline earths, yielding yellow solu- 
tions of the corresponding mercaptides. These solutions give precipi- 
tates with most metallic salts. The silver mercaptide is grey, the 
lead salt orange, the copper salt greenish-yellow, and the nickel salt 
a tine brownish-red. 

Paranitrophenyl disulphide, (CsH,.NO,).S2, obtained in the prepara- 
tion of the mercaptan, crystallises in short colourless prisms, melts at 
181°, and is soluble in alcohol. A. J. G. 


a-Dinitrophenyl Thiobenzoate and the Ethers of Dinitro- 
phenylmercaptan. By C. Wittceronr (Ber., 18, 328—331).— 
Dinitrophenylthiobenzoate, Bz.8.C,H(NO,). [NO, : NO, = 2:4], is 
prepared by the successive action of potassium sulphide and benzoic 
chloride on a-dinitrochlorobenzene. It crystallises in long, nearly 
colourless needles, melts at 113°; is insoluble in cold water, sparingly 
soluble in boiling light petroleum or glacial acetic acid, more soluble 
in hot alcohol, very readily soluble in ether, chloroform, acetone, and 
benzene. When heated with alkalis, it is decomposed into benzoic 
acid and dinitrophenylmercaptan. By the action of nitric acid, it is 
converted into a crystalline sulphonic acid. 

The ethers of dinitrophenylmercaptan are prepared by the action of 
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the alkyl haloids on alcoholic solutions of the mercaptides of the alkali- 
metals. They are all readily soluble in ether, chloroform, benzene, 
acetone, and ethyl acetate, more sparingly soluble in alcohol, glacial 
acetic acid, and light petroleum. a-Dinitrophenyl ethyl thioether crys- 
tallises in yellow needles and melts at 113°. Nitric acid oxidises it to 
a substance forming small white crystals melting at 156—158°. The 
methyl ether forms small yellow crystals and melts at 126°. The 
isopropyl ether crystallises in thick yellow prisms and melts at 93—94°. 
The isobutyl ether crystallises in nodules and melts at 71—72°. The 
benzyl ether forms yellowish rhombic plates and melts at 128°. ‘ 
A. J. G. 

Substances Formed by the Fusion of Quinol with Soda. By 
J. Barra and L. Scureper (Monatsh. Chem., 5, 589—604).—The 
authors have already shown that this reaction yields hydroxyquinol 
(Abstr., 1883, 987); the present paper deals with other substances 
formed at the same time. The fusion and treatment of the fused 
mass with dilute sulphuric acid and repeated extraction with ether 
have been already described (loc. cit.). The tirst four ethereal extracts 
are evaporated, the residue dissolved in water, filtered, a little lead 
acetate added to the filtrate, and the slimy precipitate formed filtered 
off; to the filtrate, lead acetate (with sufficient basic lead acetate to 
ensure the liquid being only slightly acid) is added, when a volumin- 
ous precipitate of the lead salts of hydroxyquinol and of é-hexa- 
hydroxydipheny! is obtained, whilst the filtrate contains diquinol ; 
this is separated in the manner previously described. The lead salts 
are decomposed by hydrogen sulphide, the filtrate from the lead 
sulphide is extracted with ether, and the residue from the ethereal 
extract mixed with the residues from the fifth to twelfth ethereal 
extracts of the original acid solution. The purification of this mixture 
is then effected by crystallisation from amyl alcohol, solution in ether, 
and treatment with animal charcoal; finally the residue from the 
ethereal solution is submitted to fractional crystallisation from water, 
when hexahydroxydipheny] crystallises first. 

Hydroxyquinol, C.H;(OH);, when pure melts at 140°5° (uncorr.). 
It crystallises in the monoclinic system; axial ratios a:b:¢ = 
U'75:1: 1:01; » = 91'46°; observed forms 001, 110, 111. The 
acetyl-derivative, C,H,O;Ac;, forms tufts of white needles, stable in 
air, and melts at 96°5°. Bromine converts hydroxyquinol into tri- 
bromhydroxyquinone, C,HBr;O;; this crystallises in orange-red forms 
and melts at 206—207°. Sulphuric acid dissolves hydroxyquinol in 
the cold, forming a dark-green solution, which gradually changes to 
violet ; when heated on the water-bath, the colour changes to dark 
cherry-red. Hydroxyquinhydrone, C\.HO¢, is formed by the careful 
addition of nitric acid to a solution of hydroxyquinol in water. It 
forms feebly lustrous dark greyish-blue crystals. 

6-Hexahydrorydiphenyl, CHO, forms nearly colourless tabular 
crystals resembling those of naphthalene; when moist, it absorbs 
oxygen with great eagerness from the air, turning first blue, and 
finally nearly black. It gives a blood-red coloration with alkalis, and 
a red coloration with ferric chloride. The acetyl-derivative crystal- 
lises in long white needles and melts at 172°. 
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Diquinol, C,;,H,.O,, crystallises in colourless plates, melts at 237° 
(uncorr.), and is readily soluble in ether and alcohol, more sparingly 
in water. When ferric chloride is added cautiously to its aqueous 
solution, the liquid turns red, and diquinhydrone, C,,.H,O, or C,HieOg, 
separates in slender violet needles with greenish lustre. They are 
readily soluble in alcohol and ether, nearly insoluble in water. Di- 
quinone, CyH.Os, can be obtained by the further action of ferric 
chloride on diquinhydrone, but it is better obtained by adding excess 
of ferric chloride to a hot boiling solution of diquinol. It crystallises 
in hair-like, straw-coloured needles, and melts, with incipient decom- 
position, at 186—187°. A. J. G. 


Synthetical Researches in the Glucoside Group. By A. 
MicuaEt (Amer. Chem. J., 6, 336—340; comp. Abstr., 1884, 439).— 
Synthetical methylarbutin after repeated crystallisation from water 
melts at the same temperature (174°5—175'5°) as the natural pro- 
duct. The identity of the two bodies is also shown by their behaviour 
towards polarised light; they also both crystallise at times from 
aqueous solutions in anhydrous crystals. 

Guaiacol glucoside is obtained from the dried potassium derivative of 
guaiacol, by dissolving it in absolute alcohol with an equivalent weight 
of acetochlorhydrose. After remaining two or three days and filtering 
from potassium chloride, the solution on evaporation leaves the 
glucoside in fine white needles, ethyl acetate being at the same time 
given off. It is very soluble in hot water, and sparingly in alcohol 
and benzene. The crystals melt at 156°5—157°, and have a very 
bitter taste. The glucoside does not reduce silver nitrate or Fehling’s 
solution even on boiling. It is decomposed by acids and alkalis into 
guaiacol and dextrose. The aqueous solution gives no coloration with 
ferric chloride. 

Eugenol glucoside is obtained by the action of acetochlorhydrose on 
potassium eugenol. A mixture of the absolute alcoholic solutions of 
these bodies in equivalent proportions is allowed to remain a few 
days, and filtered from potassium chloride; on exposure to the air, 
the filtrate solidifies to clusters of needles. The crystals melt at 132°, 
and are readily soluble in hot water and alcohol, sparingly in hot 
benzene, and insoluble in cold benzene and ether. The aqueous 
solution reduces Fehling’s solution on long boiling, but does not 
attack ammoniacal silver nitrate. Dilute acids convert it into eugenol 
and dextrose. J. K. C. 


Direct Replacement of the Amido-group in Aromatic Amines 
by the Halogens. By S. M. Losanitscu (Ber., 18, 39—41).—The 
author finds that when the aromatic amines are treated with a mix- 
ture of a halogen acid and nitric acid, a great part of the amine is 
converted into the halogen compound. Halogen substituted phenols 
and other halogen-derivatives are also amongst the products of 
decomposition. With hydrochloric and nitric acids, aniline yields 
chlorobenzene, chlorophenol, and a resinous product which is con- 
verted into chloranil when heated with aqua-regia. With hydro- 
bromic and nitric acids, aniline yields bromobenzene, para-dibromo- 
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benzene, and orthobromophenol; hydriodic and nitric acids yield 
iodobenzene and iodophenol. With hydrochloric and nitric acids, 
ortho- and para-toluidine yield ortho- and para-chlorotoluene, but no 
chlorocresols were obtained; paranitraniline yields parachloronitro- 
benzene; tribromaniline yields bromotrichlorobenzene. With hydro- 
bromic and nitric acids, tribromaniline gives tetrabromobenzene ; and 
with hydriodic acid dibromodiiodobenzene. 
Aromatic hydrocarbons and other compounds can also be readily 
converted into halogen-derivatives by the help of these mixed +. 
is F. F 


Symmetrical Metaxylidine and Symmetrical Xylenol. By A. 
Tait (Ber., 18,359—362).—Nitrometatoluic acid, NO..CsH;Me.COOH, 
is prepared by the oxidation of the nitroxylene described by Wroblew- 
ski (Abstr., 1881, 433). It forms crystalline nodules or colourless 
needles, melts at 167°, and is readily soluble in alcohol, ether, and 
hot water. The barium salt crystallises with 4 mols. H,O in micro- 
scopic needles. As this acid differs from the three known nitro- 
metatoluic acids, it follows that it must be the fourth possible acid of 
the constitution [Me: COOH: NO, =1:3:5]. This was confirmed 
by reduction and conversion into the corresponding hydroxy-acid, 
when Jacobsen’s symmetrical hydroxytoluic acid was obtained. From 
this result, it further follows that the metaxylidine and nitroxyl- 
idine described by Wroblewski (loc. cit.) are the symmetrical com- 
pounds. Symmetrical metaxylenol, CSH;Me2.OH, crystallises in slender 
white needles, melts at 64°, and boils at 219°5°. It does not give a 
coloration with ferric chloride. The sodiwm compound, C,H;Me,.ONa, 
crystallises in large colourless tables. The tribromo-derivative crys- 
tallises in slender interlaced needles and melts at 162°5°. 


A. J. G. 


Pseudocumidine. By S. Hatter (Ber., 18, 89—94). — The 
researches of Hofmann (Abstr., 1883, 324) and of Liebermann and 
v. Kostanecki (Abstr., 1884, 1146) seem to show that the commercial 
cumidine prepared from dimethylxylidine, is identical with Schaper’s 
pseudocumidine (Zeit. f. Chem., 1867, 13), and therefore has the 
constitution C,H,Me;.NH,[NH,: Me; =1:2:4:5]. The present in- 
vestigation of this commercial cumidine was undertaken to confirm 
these results. 

Diazocumidine sulphate was treated with alcohol in order to obtain 
the corresponding cumene. Instead of this, the ethyl ether of pseudo- 
cumenol, C,H,Me,;.OEt, was formed. The hydrocarbon was, however, 
easily obtained by a method privately communicated to the author by 
Baeyer. This consists in treating the hydrazine with a solution of 
copper sulphate. 

Sodium diazo-pseudocumene sulphite, CsH.Me;.N,.SO,;Na + 24H,0, was 
obtained by mixing solutions of the diazo-chloride and sodium sulphite. 
It is easily soluble in water and crystallises in yellow scales. When 
boiled with water or acids, it yields pseudocumenol. Sodiwm pseudo- 
cumylhydrazine sulphite, C(H,Mes.N.H,.SO,Na + 14H,0, was obtained 
by the reduction of the diazo-compound with zinc and acetic acid. It 
crystallises in glistening scales easily soluble in boiling water. It 
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reduces Fehling’s and ammoniacal silver solutions, and decomposes 
at 110°. Pseudocwmylhydrazine, CsH,Mes.N2Hs, crystallises in colour- 
less needles melting at 120°. It is easily soluble in alcohol, ether, 
and chloroform, very sparingly in water and alkalis. Its hydro- 
chloride crystallises in yellowish needles. The hydrazine was boiled 
with four times its weight of water, and a 10 per cent. solution of 
copper sulphate allowed to drop in. Each drop produced a reddish- 
brown precipitate, which quickly decomposed, nitrogen being evolved, 
and cuprous oxide and a brown oil being produced. This oil, when 
purified, boiled at 169—170°, and the author established its identity 
with pseudocumene by preparing from it the characteristic mono- 
chloro-, monobromo-, and _ trinitro-derivatives, durylonitrile, and 
durylic acid. It is thus clear that the commercial cumidine in ques- 
tion is identical with pseudocumidine. L. T. T. 


Paramidoctylbenzene, Paramidocaprylbenzene, and Amid- 
octyltoluene. By A. Beran (Ber., 18, 131—149). Paramidoctyl- 
benzene, CsHi;.CsHy.NH2, is obtained on heating normal octyl alcohol 
(7 grams) with 25 grams aniline zine chloride (2 mols. aniline to 1 mol. 
zine chloride) for about eight hours at 270—280°. The product is 
treated with warm dilute hydrochloric acid, an excess of ammonia added, 
and the mixture when cold extracted with ether; the ether is then 
distilled off and the oil fractioned. The fraction 2300—320° is treated 
with dilute sulphuric acid, the precipitated sulphate well washed with 
water, treated with boiling alcohol, and decomposed by means of soda 
solution. Amidoctylbenzene boils at 310—311°, is colourless and 
odourless when freshly distilled, but becomes coloured by exposure 
to air. When cooled it solidifies to large colourless plates melting 
at 19°5°. It is moderately volatile in steam. The hydrochloride, 
U,,H.3N,HCI, sulphate, ( C,,H23N)2,H2SO,, and oxalate, (C,,H»3N )2,H,0.0,, 
are well characterised salts. 

Formylphenoctylamine ( formylamidoctylbenzene), 


C.Hi;.C,Hy.NH.C HO, 


obtained by the action of formic acid on amidoctylbenzene, forms 
large white lustrous scales melting at 56°, is almost insoluble in warm 
water, but readily soluble in warm alcohol and ether. Acetylphenoctyl- 
amine, CsH,;.CsHy.NHAc, obtained from amidoctylbenzene and acetic 
anhydride, forms large colourless scales or plates melting at 93°, it is 
insoluble in water, readily soluble in alcohol, ether, and light petro- 
leam. Benzoylphenoctylamine, CsHy;.CsH;.NHBz, is prepared from 
ainidoctylbenzene and benzoic chloride. It forms large white lustrous 
scales, melts at 117°, is insoluble in hot water, but dissolves readily in 
warm alcohol and ether; it may be heated with aqueous soda without 
decomposition. Amidoctylbenzene may be converted (by means of 
the diazo-reaction) into pariodoctylbenzene, CgHi.C.Hyl; this is a 
heavy yellowish oil, which boils at 318—32U°, and does not solidify 
in a freezing mixture; when oxidised by chromic acid, it yields 
pariodobenzoic acid (m. p. 266°), showing that amidoctylbenzene is a 
para-derivative. When formylphenoctylamine is distilled with zinc- 
dust, octylbenzonitrile is obtained (see Abstr., 1834, 734). This boils 
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at about 312°, and is converted by saponification into paroctylbenzoic 
acid, CsH,;.C;H,.COOH, which melts at 139°. 

Paramidocaprylbenzene (paraphencaprylamine), CsHi.CsHyNH:, is 
obtained in the same way as the octyl-compound, and forms a colour- 
less and odourless oil which boils at 290—292° (corr.), and does not 
solidify at — 20°. The owalate, (C,,H.3N )2,H2C.0,, and sulphate are more 
soluble than the corresponding salts of amidoctylbenzene. The acetyl- 
derivative could not be obtained in the solid state, whilst the benzoyl- 
derivative, CsH\;.CsH,.NHBz, forms slender white needles melting at 
109°. Pariodocaprylbenzene is a yellow oily liquid boiling at 304—305° ; 
it yields pariodobenzoic acid on oxidation. Paramidoctylbenzene 
and paramidocaprylbenzene may also be obtained by heating octyl or 
capry! alcohol with aniline hydrochloride, but the yield is smaller than 
by the method above described. 

Amidoctyltoluene (toloctylamine), CsHi;.C;H;Me.N He, is prepared by 
heating 8 grams normal octyl alcohol with 30 grams orthotoluidine 
zine chloride for 7—8 hours at 280°. It is an odourless and colourless 
oil, boiling at 324—326°, and does not solidify at —20°. The 
hydrochloride, C\sH.N,HCl, sulphate, (C\sH2sN)2H.S.0,, and oxalate, 
(CisHsN )2H2C.0,, form well crystallised salts. Acetyltoloctylamine, 
OsH,.C;H,.NHAc, forms slender white needles, melting at 81°, and 
readily soluble in warm alcohol and ether.  Benzoyltoloctylamine, 
C,H,;.C;H,.NHBz, crystallises in large white lustrous scales, melts at 
117°, and dissolves readily in warm alcohol, sparingly in ether. 

A 


K. M. 


Action of Bromine on Propenylphenylenediamine. By E. G. 
Smita (Amer. Chem. J., 6, 172—178).—Orthonitropropionanilide, 
NO,..C,H,.NH.COEt [1 : 2], is prepared by treating orthonitraniline 
(melting at 71°) with propionic chloride; it is soluble in water, 
alcohol, ether, and benzene, and separates from its solutions in lemon- 
yellow scales, melting at 63°. Treated with reducing agents, it forms 


propenylphenylenediamine, CHi<y yy >CEt, identical with that de- 


scribed by Wundt (Abstr., 1878, 668). This base forms a series of 
well-defined salts, which crystallise without water of crystallisation. 
The hydrochloride; C,H N2,HCl, forms long colourless crystals; the 
platinochloride, (CsHioN2)2,H,PtCl,, forms bright orange-red crystals. 
The mercwrio-chloride, (CyHyN2)2,H:,HgCh, crystallises in long colour- 
less needles. 

Bromine-water reacts on propenylphenylenediamine, forming a 
dibromo- and tribromo-derivative, and a small quantity of an acid 
which has not been investigated. Propenyldibromophenylenediamine, 
C.H,Br.(N.C;H,), is sparingly soluble in water, but readily soluble 
in benzene, ether, dilute alcohol, and strong soda solution; it 
melts at 224—226°. The nitrate and hydrochloride of this base are 
soluble in water, and crystallise well; the platinochloride, 


(C,H,Br,N. 2) »H,PtCh, 
forms orange-red crystals. 
Propenyltribromophenylenediamine, C,HBr;(N.C;H,), forms pale- 
yellow granular crystals, which are sparingly soluble in alcohol, ether, 
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benzene, and hot water; it melts at 257—262°. Its hydrochloride, 
C.H,Br;N.,,HCl + 2H,0, forms small transparent crystals which are 
soluble in water. P. P. B. 


Oxidation of Aromatic Amines. By J. Barzinovsky (J. Russ. 
Chem. Soc., 1885, 38).—This is a continuation of the author’s work 
(Abstr., 1879, 237). In the present paper he states that the ruby- 
coloured azo-compound, C.,H,.N,, obtained by him, and since examined 
by Klinger and Pitschke (this vol., p. 151), is a product of the oxidation 
of paratoluidine alone, and can be obtained by oxidising the salts of 
this base, whence he concludes that it cannot have the constitution 
C.,H,;,(NH2)2.N.C;H;, as suggested by Klinger and Pitschke, and in 
fact must contain less hydrogen than is required by this formula. 

A. T. 

Action of Alcohol on Diazo-compounds. By I. Remsen (Ber., 
18, 65—66).—Referring to the recent communications of Hofmann, 
Hallen, and Wroblewski, the author calls attention to the fact that 
Brown (Abstr., 1883, 471) observed the introduction of the ethoxyl- 
group by the decomposition of a diazo-compound with alcohol, and 
that similar observations had previously been made by Hayduck (this 
Journal, 1874, 1094) and Zander (Abstr., 1880, 122). By treatment 
of the diazo-derivative of amidotoluenesulphonic acid, 


SO,H.C,H,Me.NH, [Me : SOsH: NH; = 1: 2: 4], 


with alcohol, Palmer has lately obtained a mixture of ethoxytoluene- 
sulphonic and toluene-sulphonic acids. L. T. T. 


Diazo-compounds. By K. Gasiorowski and A. Wayss (Ber., 18, 
337—338).—It has been shown by Effront (this vol., p. 152) that hydro- 
carbons are formed by the action of stannous salts on the chlorides of 
diazo-compounds. The authors are extending this reaction. The 
action of stannous formate on diazobenzene formate yields small quan- 
tities of benzene, diphenyl, and a nitrogenous explosive oil boiling at 
165°. Larger quantities of benzene and diphenyl are obtained on 
substituting stannous chloride for the formate, whilst by using stan- 
nous chloride and hydrochloric acid, not inconsiderable quantities of 
chlorobenzene are formed. Diazobenzene chloride when heated in 
aqueous solution with excess of hydrochloric acid, yields phenol and 
chlorobenzene. Bromobenzene is similarly formed, but in larger 
quantity, by the action of an excess of hydrobromic acid on diazo- 
benzene bromide. A. J. G. 


Colouring Matters from Phenols. By H. Brunyer and W. 
Rosert (Ber., 18, 373—375).—In the preparation of nitroso-resorcinol, 
by the action of amyl nitrite on the monosodium derivative of the 
phenol, and subsequent precipitation with dilute sulphuric acid, it was 
found that after a time the wash-water deposited dark crusts of a mix- 
ture of two compounds, distinguished by the difference of their solu- 
bility in ether. The colouring matter soluble in ether, C,,H,;NO,, forms 
a cantharadine-green mass, soluble in alkalis, with bluish-violet colour 
and reddish-brown fluorescence, in concentrated hydrochloric acid with 
red, and in concentrated sulphuric acid with blue colour. It appears 
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probable that it may be formed by condensation from 2 mols. of resor- 
cinol and 1 mol. of nitroresorcinol, and have the formula 


C,H,(OH),.N(0.C,Hy.0H).. 


The substance insoluble in ether forms a brown mass, soluble in 
alkalis to a dirty violet liquid without fluorescence, and in sulphuric 
acid to a blue liquid. It could not be obtained sufficiently pure for 


analysis. A. J. G. 


Resorcinol Dyes. By P. Wesetsky and R. Beneprxt (Monatsh. 
Chem., 5, 605—614).—A considerable portion of this paper is taken 
up with criticisms on Brunner and Cramer’s work on this subject 
(Abstr., 1884, 1333). “ Weselsky’s resorcinol,” when reduced in 
ammoniacal solution by means of zinc-dust or hydrogen sodium snul- 
phite, yields diazoresorufin ; a similar result is obtained by reduction 
with other alkaline reducing agents, or by an acid solution of ferrous 
chloride. ‘* Fluorescent resorcinol blue” is prepared by adding bromine 
to a solution of “ diazoresorcinol ” in potassium carbonate, and precipi- 
tating with hydrochloric acid. It forms small needles of greenish 
lustre, very sparingly soluble in water or absolute alcohol, more solu- 
ble in dilute alcohol. The solution is blue, and shows a strong red 
fluorescence. In acid baths, it dyes silk and wool blue, with red 
fluorescence. A non-fluorescent blue is obtained by the action of 
bromine-water on a dilute alkaline solution of “ diazoresorcinol.” It 
forms green needles, and dissolves in alcohol or sulphuric acid to pure 
blue non-fluorescent liquids. it dyes silk and wool a very fine blue, 
but in the dyeing is very readily converted into the fluorescent blue, a 
change also readily effected by reducing agents, or by heating with 
sulphuric acid. A. J. G. 


Conversion of Organic Isocyanates into Thiocarbimides. 
By A. Micnagt and G. M. Parmer (Amer. Chem. J., 6, 257--260).— 
Phenyl isocyanate and phosphorus pentasulphide were heated together 
at 160°, when phenylthiocarbimide was formed in almost theoretical 
quantity. This reaction appears to be a general one, as ethylthio- 
carbimide may be formed ina similar manner. By the action of phos- 
phorus pentasulphide on phenylurethane, phenylthiocarbimide is 


formed. H. B. 


Benzylarsines. By A. Micwaertis and U. Parrow (Ber., 18, 41— 
45).—In continuation of the work of Michaelis in conjunction with 
other investigators (Abstr., 1882, 1062; 1883, 185, 327; 1884, 1135, 
1180), the authors have studied the action of sodium on mixtures of 
benzyl] and arsenious chlorides (in ethereal solution). The reaction is 
much slower than when chlorobenzene is employed ; when arsenious 
chloride is in excess, no reaction takes place ; when benzyl chloride pre- 
ponderates, a good deal of dibenzyl is formed. If a mixture of 1 mol. 
arsenious chloride and 2 mols. benzyl chloride, diluted with four times 
its volume of ether, is treated with the calculated quantity of sodium, 
a very slow action takes place, dibenzylarsine trichloride, (C;H;),AsCl,, 
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and tribenzylarsine dichloride being formed, according to the equations 
2C,H,Cl + AsCl,; + 2Na = (C;H,),AsCl, + 2NaCl and 3C,H, Cl + 
AsCl, + 4Na = (C,H;);AsCl, + 4NaCl. If, however, after the 
addition of the sodium, a little pure ethyl acetate is added, a violent 
reaction at once sets in, so that the vessel must be well cooled. Tri- 
benzylarsine, As(C,H,);, is then formed in addition to the above two, 
the proportion being greater the better the mixture is cooled during 
the reaction. 

The product from the reaction without ethyl acetate was, after dis- 
tilling off the ether, treated with wet ether. The arsine chlorides 
were oxidised and rendered insoluble in ether, whilst the resinous 
matter went into solution. The residue was then treated with dilute 
sodium hydroxide, when dibenzylarsinic acid, (C,H;),AsO.OH, was 
dissolved, and tribenzylarsine oxide, As(C,;H,;),0, left. Dibenzylarsinic 
acid forms white scales, sparingly soluble in ether, benzene, and coid 
water, more easily in boiling water. It melts at 210°5°, and when 
dissolved in boiling dilute hydrochloric acid, yields a hydroxychloride 
of the formula As(©,H;).(OH),Cl, which melts at 128°, and is recon- 
verted into the acid by water. Strong hydrochloric acid decomposes 
the acid into arsenious acid, benzyl chloride, and, apparently, toluene. 
This acid, therefore, resembles cacodylic acid, and may be looked 
upon as a diphenyl-derivative of the latter. The alkaline and alkaline- 
earth salts are soluble, the silver salt insoluble. Tribenzylarsine oxide 
crystallises in needles melting at 219°5°. It is sparingly soluble in 
cold, more easily in boiling water and in alcohol; insoluble in hydro- 
chloric acid. With hydrochloric acid, the aqueous solution yields a 
hydroaychloride, As(C;H;),Cl].OH, melting at 162—163°. Tribenzyl- 
arsine is soluble in alcohol and ether; it crystallises in flat colourless 
needles, and melts at 104°. With ethyl iodide, it yields tribenzylethyl- 
arsonium iodide, As(C;H;);EtI, crystallising in white scales. It also 
combines, but only very slowly even at 200°, with benzyl chloride. It is 
isomeric with paratritolylarsine, prepared by Michaelis and La Coste. 

se 

Action of Aldehyde on Paranitrobenzaldehyde. By C. F. 
Génrine (Ber., 18, 371—373).—Baeyer and Drewson have shown that 
orthonitro-8-phenyllactic aldehyde is obtained by the action of ortho- 
nitrobenzaldehyde on acetaldehyde (Abstr., 1884, 58). Substituting 
the paranitro- for the ortho-compound, under like conditions, the 
author has obtained a compound of aldehyde with paranitro-p- 
phenyllactic aldehyde, NO,.CsHyCH(OH).CH:,.COOH; this crys- 
tallises in colourless prisms, melts with decomposition at 115°, and 
is readily suluble in alcohol and ether. It is less readily decom- 
posed than the ortho-compound. When oxidised with alkaline per- 
manganate, it yields paranitrobenzoic acid ; with silver oxide, on the 
other hand, it is oxidised to paranitro-8-pheny!lactic acid. 

Paranitrocinnamaldehyde, NO,.CsHy.CH : CH.COH, is obtained by 
heating paranitro-8-phenyllactic aldehyde with acetic anhydride, or 
even by long-continued boiling with water. It forms long colourless 
needles, melts at 135°, shows the characteristic reactions of an alde- 
hyde, and yields paranitrocinnamic acid when oxidised with silver 
oxide. A. J. G. 
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Compounds of Benzaldehyde with Aniline Hydrochloride 
and with Stannic Chloride. By A. Exsers (Annalen, 227, 357— 
359).—When benzaldehyde is added to a solution of aniline in strong 
hydrochloric acid, a crystalline compound is deposited, which is freely 
soluble in hot concentrated hydrochloric acid, but is decomposed by the 
addition of water. A yellow precipitate is also thrown down when 
stannic chloride is added to a mixture of benzaldehyde with aniline in 
hydrochloric acid solution. This consists of a mixture of the preceding 
substance with a compound of 2 mols. aniline hydrochloride, 1 mol. 
stannic chloride, and 3 mols. benzaldehyde. This double salt is less 
soluble in strong hydrochloric acid than the preceding compound. 

W. C. 


Actions of Sulphuric Acid on the Phenylcrotonic Acids. 
By H. Erpmann (Annalen, 22'7, 247—261).—I. Phenylmethacrylic 
acid, CHPh : CMe.COOH, is most easily prepared by heating a mix- 
ture of sodium propionate, dried at 140° (4 mols.), and benzal- 
chloride (1 mol.) at 150 for 8—10 hours. The access of air to the 
flask in which the operation is conducted must be avoided as far as 
possible, in order to minimise the formation of benzoic acid. 

Phenylmethacrylic acid is decomposed by prolonged boiling with 
sulphuric acid (60 c.c. of water to 40 c.c. acid), carbonic anhydride 
being evolved and a hydrocarbon, methronene, formed. To isolate this 
hydrocarbon, the acid mixture is neutralised with soda and extracted 
with ether. The residue, on evaporating the ether, is distilled in a 
current of steam. Methronene, C\sH», is a pale yellow-liquid. It 
boils at 322°, and has not been solidified. The vapour-density is 8°06 
compared with that of air. Methronene yields a sulphonic acid and 
a nitro-derivative, neither of which were obtained in a state of purity. 
It does not form an additive product with bromine. On oxidation 
with sulphuric acid and potassium dichromate, it splits up into 
carbonic anhydride, anthraquinone, and acetic and benzoic acids; the 
chief product of the reaction, however, is the benzoylbenzoic acid, 
C,yH,.O;, discovered by Zincke. 

The author regards methronene as phenyldimethyltetrahydro- 
naphthalene, CS(Hy< yy 

P > eS -CH;.CHMe-~" 

II. Phenylisocrotonic acid, CHPh:CH.CH,.COOH, from phenyl- 
paraconic acid is converted into phenylbutyrolactone by the action of 
sulphuric acid. By the action of sulphuric acid on the lactone, an 
acid is produced which has the same composition as phenylisocrotonic 
acid. The new acid crystallises in needles which melt between 175° 
and 172°. It is sparingly soluble in carbon bisulphide, water, and 
ether, and forms a very soluble calcium salt. It does not unite directly 
with bromine, but dissolves in fuming hydrobromic acid. 


W. C. W. 


Oil of Gaultheria. By H. P. Perricrew (Pharm. J. Trans. [3], 
14, 972—973).—It has been shown (Abstr., 1884, 459) that oil of 
birch is pure methyl salicylate, and therefore differs from oil of 
gaultheria. Two different samples of the latter oil have now been 
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examined, the sp. gr. in both cases = 1°17), and were found to contain 
only 0°3 per cent. of terpene, in addition to the methyl -— we 
D. A. L. 

Derivatives of Hydratropic Acid. Artificial Formation of 
Phioretic Acid. By P. Trinius (Annalen, 22'7, 262—277).—On 
treatment with fuming nitric acid, hydratropic acid yields a mixture 
of ortho- and para-nitrohydratropic acids. The acids may be separated 
by means of their barium salts. On concentrating the aqueous solution, 
barium paranitrohydratropate crystallises out; the filtrate is evapo- 
rated to dryness, the residue powdered, dried over sulphuric acid, and 
treated with absolute alcohol, which dissolves out the barium salt of 
the ortho-acid. 

Paranitrohydratropic acid, NO,.CesH,.CHMe.COOH, is deposited as 
an oily liquid when hydrochloric acid is added to the barium salt. 
The acid soon solidifies to a white crystalline mass melting at 87°. It 
is soluble in hot water, alcohol, benzene, and carbon bisulphide. The 
barium salt, (C;H,NO,),.Ba+2H,0, and the calcium salt, (C,;H,NO,),Ca 
+ 2H.0, are soluble in hot water but insoluble in absolute alcohol. 
When oxidised, paranitrohydratropic acid yields paranitrobenzoic 
acid. 

Paramidohydratropic acid, NH,.C.H,.CHMe.COOH, prepared by 
reducing the nitro-acid with tin and hydrochloric acid, crystallises in 
thick plates melting at 128°. It is soluble in alcohol, ether, carbon 
bisulphide, and water. The compounds of this acid with bases easily 
decompose, but its compounds with acids are much more stable. The 
hydrochloride, C,H,,NO,,HCI, is very soluble in water. 

When a solution of this salt is treated with potassium nitrite, it is 
converted into parahydroxyhydratropic acid, HO.C.H,.CHMe.COOH, 
which is identical with phloretic acid in every respect, with the 
exception that it does not give a green coloration with ferric chloride. 
This reaction is prohably due to the presence of phloroglucinol in the 
phloretic acid. Rochleder’s (Zeit. f. Chem., 1868, 711) isophloretic acid 
was in all probability pure parahydroxyhydratropic acid. 

Orthonitrohydratropic acid, CyH,NO,, forms colourless crystals 
melting at 110°. It is soluble in hot water, ether, and alcohol. The 
salts of the acid decompose when boiled with water. The calcium salt, 
(C;H,NO,),Ca + 2H,0, dissolves in water and in absolute alcohol. It 
crystallises in needles. 

On oxidation, orthonitrohydratropic acid yields orthonitrobenzoic 


acid. 

Atrowindole, OH Gage > 00, is formed when granulated tin is 
added in small quantities at a time to a well-cooled mixture of ortho- 
nitrohydratropic and hydrochloric acids. Atroxindole melts at 119°, 
but begins to sublime at 100°. It dissolves in alcohol, ether, hydro- 
chloric acid, and hot water, but is slightly decomposed by prolonged 
boiling with water. It appears to form compounds with alkalis. 
Atroxindole is isomeric with hydrocarbostyril. If the reduction of 
orthonitrohydratropic acid is not carried on at a temperature of about 
zero, only a small quantity of atroxindole is produced, and the chief 
product is a substance which melts at 195°, and is almost insoluble in 
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hot dilute hydrochloric acid. Atroxindole is not attacked by tin and 
hydrochloric acid. Ww. C. W. 


Derivatives of Bromanisic Acid. By L. Batsrano (Gazzetta, 
14, 234—-251).—By the nitration of bromanisic acid there are pro- 
duced a mono- and di-nitroanisoil, the former of which crystallises 
in white needles melting at 105°, described previously by Staedel, 
the latter in yellowish needles melting at 47°, soluble in alcohol and 
ether, insoluble in water, and converted into Laurent’s dinitro- 
bromophenol by protracted boiling with a concentrated solution of 
sodium carbonate. As this dinitro-derivative is obtained by the nitra- 
tion of the 1:2 bromophenol, the bromine and the methoxyl-group 
are in contiguous positions; the readiness with which the dinitro- 
bromanisoil is saponified would seem to indicate the correctness of 
K6rner’s formula C,H,Br(NO,)..0H [OH: Br: NO, :NO,.=1:2:4:6], 
and a similar constitution for the anisoil or corresponding methoxy- 
derivative. Thus the constitution of the bromanisic acid is probably 
expressed by the formula 


OMe.C,H;Br.COOH [OMe: Br: COOH = 1:2: 4], 


from which the mononitrobromanisoil is producible by the replace- 
ment of the carboxylic by the nitro-group. 

Bromonitroanisic acid, OMe.C,H,Br(NO,.).COOH, obtained as one of 
the products of the nitration of bromanisic acid, and separated from 
the above-mentioned compound by its solubility in ammonium car- 
bonate, crystallises in glistening white needles, melting at 182°, 
insoluble in water, soluble in boiling alcohol. Its potassiwm, sodium, 
calciwm, and ammonium salts crystallise in yellowish-white needles, 
its silver salt in stellate groups of white needles, its copper salt forms 
a sky-blue precipitate. The ethyl salt also crystallises in interlaced 
white needles melting at 85°. By reduction with ammonium 
sulphide, the nitro-acid is converted into the corresponding amido-acid, 
OMe.C,H,Br(NH,).COOH, which crystallises in white needles melting 
at 185°, sparingly soluble in water, soluble in ether and alcohol; its 
hydrochloride crystallises in tufts of needles melting at 186°, 
sparingly soluble in alcohol and ether. The calciwm salt crystallises 
in white needles, containing 53} mols. H,O, the barium salt with 
34 mols. H,0; the zinc, copper, and silver salts are insoluble pre- 
cipitates. By reduction with zinc and hydrochloric acid, brom- 
amidoanisic acid is converted into the amidoanisic acid, 


OMe.C,H,(NH;).COOH, 


isomeric with the acid obtained by Zinin and others by the direct 
reduction of nitroanisic acid. The former crystallises in white 
needles melting at 204°, sparingly soluble in cold water; its calcium 
and silver salts are sparingly soluble precipitates ; its platinochloride 
forms yellowish grouped prisms, readily decomposed with separation 
of platinum. It is probable, inasmuch as it has been shown that in 
Zinin’s amido-anisic acid the amido- and methoxy-groupings are in 
contiguous positions, that the constitution of the above acid is 
expressible by the formula 
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OMe.C,.H;(NH:).COOH [OMe: NH,: COOH = 1:3: 4], 
and that the brominated acid from which it is derived can be repre- 
sented either by the formula 
OMe.C,H,Br(NH,).COOH [OMe : Br: COOH : NH, = 
1:3:4:50r1:2:4:3] 
The author proposes to carry on further investigations to decide 
between the two possible formule. V. H. V. 


Synthesis of Nitrococcusic Acid. By S. v. Kosraneckr and 
S. Niementowsk1 (Ber., 18, 250—255).—Nitrococcusic acid was shown 
by Liebermann and v. Dorp to be a trinitrocresotic acid (this Journal, 
1871, 913). Ndélting and Salis (Abstr., 1883, 59) found that of the 
three isomeric cresols, the meta-compound alone yields a trinitro- 
derivative, and to this they assigned the constitation 

[Me:NO,: OH: NO,: NO, =1:2:3:4: 6]. 

Assuming that the trinitrocresol from nitrococcusic acid is identical 
with Nélting and Salis’s trinitrocresol (which the authors prove to 
be the case, see below), there remains only one position [5] for the 
carboxyl-group in nitrococcusic acid. Silver oxide dissolves in a 
boiling solution of the acid with evolution of carbonic anhydride as 
stated by De la Rue, but the product is found to be the silver deriva- 
tive of trinitrocresol, CS HMe(NO,);.0Ag. This trinitrocresol agrees 
with that of Nélting and Salis, not only in its melting point (106°) 
but also in yielding a naphthalene compound melting at 126—127°, so 
that there is no doubt that the two are identical. 

Nitrococcusic acid is obtained by the nitration of symmetrical 
hydroxytoluic acid. The identity of the product is confirmed by its 
composition, solubility, behaviour on heating, properties of its barium 
salt, and by its yielding a trinitrocresol when heated with water at 
180°. This melts at 106°, yields the characteristic silver salt crystal- 
lising in yellow prisms, and the naphthalene compound melting at 
126—127°. The property possessed by nitrococcusic acid of readily 
yielding carbonic anhydride when boiled with silver oxide appears to 
be due to the presence of nitro-groups, as the metahydroxymetatoluic 
acid is only slightly decomposed by the same treatment. 

Concentrated sulphuric acid reacts with symmetrical hydroxytoluic 
acid in the same way as with metahydroxybenzoicacid. The product 
may be separated into two portions by the action of baryta-water. 
The insoluble portion, corresponding to anthrarufin, yields a red 
fluorescent solution with concentrated sulphuric acid, the spectrum of 
which is almost coincident with that of anthrarufin; the alkaline 
solutions are golden-yellow. This dimethylanthrarufin, 


OH.C.H,Me<00>C,H:Me.0H, 


forms yellow, silky needles melting at 300°. The portion soluble in 
baryta-water appears to contain two isomeric substances, which, how- 
ever, have not yet been examined. A. K. M. 


Phenoxymucobromic Acid. By H. B. Hit and E. K. Srevens 
(Amer. Chem. J., 6, 187—194).—The formation of this acid from 
202 
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potassium phenate and mucobromic acid has been already described 
by one of the authors (Abstr., 1884, 731). It is most advantageously 
obtained by adding mucobromic acid to a solution of phenol dis- 
solved in an excess of potassium hydroxide; in a short time crystals of 
the potassium salt of the new acid separate out, and are collected on a 
filter and subsequently decomposed by hydrochloric acid. 

Phenozymucobromic acid, PhO.C,H,BrO;, so obtained, forms small, 
flat, concentrically grouped prisms; it melts at 104—105°, and is 
readily soluble in hot water, alcohol, or ether, and soluble in hot 
benzene or chloroform, but almost insoluble in carbon bisulphide or 
light petroleum. The aqueous solution of the acid reduces silver 
oxide on warming, and gives a white precipitate with ferric chloride. 
The potassium salt, PhO.C,HBrO,K, forms oblique tabular crystals 
soluble in cold water; the barium salt, (PhO.C,HBrO,).Ba + 
3H,0, crystallises in easily soluble leafy rhombic crystals. Phenoxy- 
mucobromic acid, like mucobromic acid (loc. cit.), is decomposed by 
alkalis, and yields a corresponding acrylic acid. 

Phenoxybromoacrylic acid, PhO.C;H,BrO,, is obtained from its potas- 
sium salt, which, together with potassium formate, results from the 
decomposition of potassium phenoxymucobromate by potassium 
hydroxide. It crystallises from hot water in long silky needles 
melting at 138°, is sparingly soluble in hot water, very readily 
soluble in ether or alcohol, and soluble in warm chloroform or 
benzene. The potassium salt, PhO.C;HBrO,K, crystallises in rhombic 
plates ; the barium salt, (PhO.C,HBrO,),.Ba + 5H,O, forms groups of 
radiating prisms, and the calcium salt also crystallises with 5H,O 
in clusters of needles. The silver salt, PhO.C,;HBrO,Ag, crystal- 
lises in needles, dissolving in warm water without decomposition. 
Phenoxybromoacrylic acid is not attacked by alkalis. 

Phenoxybromomaleic acid, PhO.C,H,BrQ,, is obtained when a solution 
of phenoxymucobromic acid is warmed with silver oxide. It crystal- 
lises in the form of fine felted needles melting at 103—104°. The 
silver salt, PhO.C,BrO,Ag,, forms clusters of rhombic plates soluble in 
hot water. 

The author regards the constitution of phenoxymucobromic and 
phenoxybromoacrylic acids as expressed by the following formule :— 


CHO.CBr :C(OPh).COOH and CHBr: C(OPh).COOH. 
P. P. B. 


Action of Potassium Cyanide on Phthalide. By W. Wis- 
ticenus (Ber., 18, 172—174).—A mixture of potassium cyanide and 
phthalide is heated for three or four hours at 180—185°, and the pro- 
duct when cold is dissolved in a little cold water. Acid is then 
added in sufficient quantity to produce a permanent coloration, the im- 
purities filtered off, and the filtrate treated with an excess of acid which 
throws down benzyleyanideorthocarboxylic acid, COOH.C,H,.CH:2.CN, 
as a bright yellow powder. It is insoluble in water, but very 
readily soluble in alcohol, ether, benzene, and chloroform, and melts 
at 116°. The silver, barium, and calcium salts, (C,H,O,.N),Ca+2H.0, 
are described. When the acid is boiled with an excess of dilute 
potash, ammonia is evolved and phenylacetorthocarboxylic acid, 


ORGANIC CHEMISTRY. 533 


COOH.C,H,.CH,.COOH, is obtained. This dissolves readily in alcohol 
and hot water, more sparingly in cold water and ether, and is inso- 
luble in benzene and chloroform; it melts at 173°5° with separation 
of water, and suffers complete decomposition at higher temperatures. 
The silver salt, C,H,Q,Ag2, calcium salt, C,H,O,Ca + 2H,0, and 
barium salt, C,H,O,Ba, are described. When the calcium salt is 
heated with soda-lime, toluene is obtained. The anhydride, C,H,0O,, 
is readily obtained by the action of acetic chloride on phenylacetortho- 
carboxylic acid, according to Anschiitz’s method (this vol., p. 243). 
It dissolves readily in ether and in chloroform, and crystallises from 
benzene in long prisms melting at 140°5—141°. A. K. M. 


Hydrindonaphthenecarboxylic Acid. By E. Scuerxs (Ber., 
18, 378—383).—This acid was obtained by Baeyer and Perkin by the 
dry distillation of the dicarboxylic acid prepared by the action of 
ethylic sodomalonate on orthoxylene bromide (Abstr., 1884, 752). 
It can be more economically prepared by acting on ethylic sodaceto- 
acetate with ortho-xylene bromide, and saponifying the product with 
alcoholic potash. By oxidation with a strongly alkaline perman- 
ganate solution, it yields a small quantity of phthalic acid, together 
with orthocarbowylic -phenylglozylic acid, COOH.C,H,.CO.COOH. 
This acid is obtained in nearly the theoretical quantity; it is crys- 
talline, melts at 138—140°, yields a sublimate of phthalic anhydride 
on further heating, and is readily soluble in water. The barium salt, 
C,H,O;Ba + 2H,O, crystallises in colourless hexagonal tables, very 
sparingly soluble in water. The acid appears to be identical with that 
obtained by Zincke and Breuer (this vol., p. 270), by the oxidation of 
the oxyquinone prepared from cinnamic alcohol, although the melting 
point of this latter acid is given as 177—197°. 


Phthalidearboaytic acid, CO< +> CH.COOH, is prepared by the 


action of sodium amalgam on orthocarboxylic-phenylglyoxylic acid ; 
it crystallises in silky plates, melts at 149°5° (uncorr.), and is readily 
soluble in water and chloroform. When heated at 180°, carbonic 
anhydride is abundantly evolved and phthalide formed. e 
A. J. G. 


Amidobenzoic Acid Derivatives of Succinic, Sebacic, and 
Phthalic Acids. By G. Pexuizzari (Ber., 18, 214—216).—This is 
a continuation of Schiff’s work on oxalamido-acids (Abstr., 1884, 
906). When a solution of metamidobenzoic acid (10 grams) in ethyl 
succinate (20 c.c.) and alcohol (10 c.c.) is boiled for two days in a 
reflux apparatus, succinyldibenzamic acid, C,H,(CO.NH.C,H,.COOH)., 
and ethyl benzamsuccinate, COOH.C,H,y.NH.CO.C.H,.COOEt, are pro- 
duced ; the former, which was described by Muretow (this Journal, 
1872, 1097), separates as a white crystalline powder. The more 
soluble ethyl benzamsuccinate crystallises from hot water in lustrous 
scales melting at 174°. With ammonia, it yields benzamsuccinamide, 
COOH.C,H,.NH.CO.C,H;.CONH,, melting at 228—229°, and with 
aniline, benzamsuccinanilide, COOH.C,H,.NH.CO.C,H,y.CO.NHPh, 
melting at 252°. Benzamsuccinic acid, obtained by saponifying the 
ethyl salt with barium hydroxide, forms colourless prisms melting at 
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222—-223°. It loses 1 mol. H,O when melted, and is converted into 
succinylamidobenzoic acid, CH. <00>N.C.H..COOH, melting at 235° 


(see also Muretow, loc. cit.). 
When ethyl sebate (30 c.c.) is boiled with amidobenzoic acid 
(10 grams) and alcohol (10 c.c.), sebacyldibenzamice acid, 


C.Hi.(CO.NH.C,H,.COOH),, 


and ethyl benzamsebate, COOH.C,H,.NH.CO.C,H;..COOEt, are pro- 
duced; the first forms a white powder sparingly soluble in the 
usual solvents, melts at 275°, and yields readily soluble salts with the 
alkalis. Ethyl benzamsebate forms lustrous scales melting at 146°, 
and yields a barium salt crystallising in magnificent silvery plates. 
Ammonia and aniline react on the ether only at a moderately high 
temperature, with production of amidobenzoic acid, amidobenzanilide, 
sebamide, and sebanilide; this last substance forms silvery scales 
meltingat198°. Benzamsebacic acid, COOH.C,H,y.NH.CO.C,H,..COOH, 
forms colourless prisms melting at 192—193°. 

Ethyl phthalate reacts with amidobenzoic acid in the absence of 


alcohol, yielding phthalamidobenzoic acid, CH.<6Q>N.C.H..COOH, 


melting at 282°, and ethyl phthalamidobenzoate, crystallising in colour- 
less, concentrically grouped needles melting at 152°. This ether 
is also obtained on heating phthalamidobenzoic acid with ethyl 
phthalate. A. K. M. 


Compounds of Hydrazines with Ketonic and Aldehydic 
Acids. By A. Exsers (Annalen, 227, 340—357).—Phenylhydrazine- 
phenylglyoxylic acid is precipitated when hydrochloric acid solutions 
of phenylhydrazine and phenylglyoxylic acid are mixed together. 
The acid is soluble in ether, chloroform, benzene, and also, with partial 
decomposition, in hot alcohol. It melts at 153° with evolution of 
carbonic anhydride and formation of benzylidenephenylhydrazine : 
N.HPh : CPh.COOH = N.HPh:CHPh + CO,. On reduction with 
sodium amalgam, the acid decomposes into aniline and phenylamido- 
acetic acid. 

Phenylhydrazidophenylacetic acid, N5H,Ph.CHPh.COOH, is formed 
as an intermediate product in this reaction. It resembles phenyl- 
hydrazidopropionic acid in its properties (Fischer and Jourdan, 
Abstr., 1884, 53). The acid melts at 158° with decomposition, forming 
benzylidenephenylhydrazine. 

Ethylphenylhydrazinephenylglyoxylic acid, N,EtPh : CPh.COOH, 
is formed together with a substance of the composition C,.H,N;0, 
when phenylglyoxylic acid is added to a solution of ethylphenyl- 
hydrazine in glacial acetic acid. The crude product is dried, ex- 
tracted with ether, and treated with caustic soda, which dissolves out 
the ethylphenylhydrazinephenylglyoxylic acid. On recrystallisation 
from alcohol, the acid is obtained in rhombic plates, melting at 109° 
with decomposition. It is decomposed by boiling with hydrochloric 
acid, yielding ethylaniline and benzaldehyde, and on reduction with 
sodium amalgam, it splits up into ethylaniline and phenylamido- 
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acetic acid. The compound of the composition C,.H,;N;0, which is 
insoluble in caustic soda, appears to be an amide of ethylphenylhydra- 
zinephenylglyoxylic acid. 

Methylphenylhydrazinephenylglyoaylic acid crystallises in plates and is 
soluble in alcohol, ethyl acetate, benzene, and acetone. It melts at 
116° with decomposition, splitting up into carbonic anhydride, benz- 
aldehyde, methylaniline, and benzylidene-methylphenylhydrazine. 
The latter forms needle-shaped crystals, which soften at 102° and 
melt at 104°5°. 

Phenylhydrazineglyoxylic acid, N,HPh:CH.COOH, is soluble in 
alcohol, acetone, and acetic acid; also in water with slight decom- 
position. The acid decomposes when it is heated to 137°, yielding 
aniline, ammonia, hydrocyanic acid, and other products. On cautious 
reduction with sodium amalgam, phenylhydrazidoacetic acid is ob- 
tained. It is deposited from an alcoholic solution in silvery plates 
melting at 157° with decomposition. 

Ethylphenylhydrazineglyoxylic acid, N.EtPh : CH.COOH, crystal- 
lises in needles melting at 121° with decomposition. The acid is 
soluble in the usual solvents. 

Phenylhydrazinemesozxalic acid, NZHPh:C(COOH):, melts between 
158° and 164°. It crystallises easily from its solutions in alcohol, ethyl 
acetate, acetic acid, benzene, acetone, and hot water. 

Ethylphenylhydrazineglyoxal, N,EtPh:CH.CH : N,EtPh, is pre- 
cipitated when the sodium sulphite compound of glyoxal is added 
to a slightly acid solution of ethylphenylhydrazine. The compound 
is soluble in benzene, ethyl acetate, chloroform, acetone, and carbon 


bisulphide. It melts at 148—149° and decomposes at a higher tem- 
perature. W. C. W. 


Orthonitranilinesulphonic Acid: New Method of Preparing 
Orthonitraniline. By R. Nierzki and T. Benckiser (Ber., 18, 
294—296). — Orthonitranilinesulphonic acid, NH;.C,H;(NO,).SO,H 
[1:2:4], is obtained by nitrating sodium acetylsulphanilate, and 
afterwards boiling the product of the reaction with dilute sulphuric 
acid to complete the removal of the acetyl-group; it is also ob- 
tained by treating acetanilide with Nordhausen sulphuric acid, and 
then nitrating the sulphonic acid formed. The potassium salt, 
NO,.C,H;(NH,).SO;K, crystallises*in lustrous brown plates. By 
heating it with concentrated hydrochloric acid at 170—180°, the sul- 
phonic group is readily eliminated and orthonitraniline formed. This 
process is recommended as being the most convenient for the prepara- 
tion of orthonitraniline. A. J. G. 


New Synthesis of Aromatic Sulphones. By R. Orro (Ber., 18, 
246—250).—This consists in heating mercury diphenyl with benzene- 
sulphonic chloride and benzene in sealed tubes at 160°; the liquid 
becomes dark coloured, mercury-phenyl chloride is produced together 
with benzenesulphone ; the yield of this is, however, small, being at 
most 1 gram from 20 grams of mercury-diphenyl. Benzenesulphonic 
chloride and mercury-diphenyl do not appear to react to any appreci- 
able extent when heated at the atmospheric pressure. When the 
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experiment is performed below 160°, the liquid does not become so 
dark, but the reaction is extremely slow. If equal parts of mercury- 
diphenyl and benzenesulphonic chloride are heated at about 254°, 
without the addition of benzene, a violent reaction occurs, mercury 
and benzene vapours, also hydrogen chloride and dipheny] are given 
off, whilst tar-like and frequently black carbonaceous products are pro- 
duced. Similar results are obtained on heating mercury-diphenyl 
with 5—6 times its weight of benzenesulphonic chloride in a closed 
tube; but in this case compounds of mercaptan-like odour and sul- 
phurous anhydride were also produced. 

Phenylparatolylsulphone may likewise be obtained in small quantity 
by heating mercury-diphenyl with tolueneparasulphonic chloride and 
benzene for 15 hours at 120°. A. K. M. 


Action of Sodium Phenylsulphinate on Methylene Iodide. 
By A. Micuart and G. M. Patmer (Amer. Chem. J., 6, 253—257).— 
An alcoholic solution of phenylsulphonic acid (2 mols. ), methylene 
iodide (1 mol.), and sodium (1 mol.), dissolved in alcohol, were 
heated for 4—5 hours at 120°. The alcohol was removed by evapora- 
tion, water added, and the oily product recrystallised from alcohol. 
Methylene iodophenylsulphone, SO,Ph.CH,I, thus formed, crystallises 
in rhombic prisms and melts at 645°. On heating together two 
equivalents of sodium phenylsulphinate and one of methylene iodide 
at 180°, methylphenylsulphone, SO,MePh, is formed. It may be crystal- 
lised from hot water, melts at 88°, and is also formed by the action of 
sodium phenylsulphinate on methylene iodophenylsulphone, or on 
methyl iodide. 

By the action of sodium ethoxide and of sodium phenylate at 100° 
on the above iodosulphone, methylphenylsulphone is also formed. 
The reduction of the iodo-compound by sodium ethoxide finds a counter 
reaction in the conversion of iodoform into methylene iodide by the 
same reagent. The authors see in the difficulty with which the atom 
of iodine in the iodosulphone is acted on, a reason for supposing 
that the two atoms of iodine in methylene iodide possess different 
functions. H. B. 


Formation of Sulphones from Alkylsulphonated Acids of the 
Series C,H,,0,. By R. Orro (Ber., 18, 154—162).—When phenyl- 
sulphonethyl alcohol (this vol., p. 262) is oxidised by means of 
potassium dichromate and sulphuric acid, a compound is obtained 
having the composition and properties of the phenylsulphonacetic acid, 
PhSO,.CH,.COOH, prepared by the action of sodium benzenesulphinate 
on sodium chloracetate (Abstr., 1881, 716). With the view to pre- 
pare the acid by this latter method, the author dissolved equivalent 
quantities of chloracetic and benzenesulphinic acids in water, neutra- 
lised with potassium hydroxide (Gabriel employed sodium hydroxide, 
loc. cit.), evaporated the solution until the potassium chloride sepa- 
rated, and finally heated the mass as long as aqueous vapour was 
given off. On treating the product with water, a brown oil remained 
undissolved ; this soon crystallised and was found to be methylphenyl- 
sulphone, PhSO,Me (m. p. 88—89°), whilst the aqueous solution con- 
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tained a considerable quantity of potassium carbonate and only a little 
of the phenylsulphonacetic acid sought for. This led to the assump- 
tion that potassium phenylsulphonacetate is first formed, but subse- 
quently decomposed according to the equation : 2PhSO,.CH,.COOK + 
H,O = 2PhSO,Me + K.CO;,; + CO,. Barium phenylsulphonacetate 
suffers a similar decomposition at about 110°; the sodium salt, at 
120°, whilst the potassium salt is partially decomposed even at 100°. 
The decomposition is more readily effected by the action of an excess 
of alkali on the acid, and may also be brought about by heating the 
latter at 160—200°. Methylparatolylsulphone, C;H;.SO,Me, melting 
at 86—87°, may in the same way be obtained by the action of con- 
centrated potassium hydroxide on paratolylsulphonacetic acid; this 
latter, prepared from sodium paratoluenesulphinate and ethyl chlor- 
acetate, crystallises in thick vitreous plates melting at 117—119°; 
the amide forms small Justrous needles and scales melting at 163— 
164°. Ethylphenylsulphone, melting at 41—42°, and ethylparatolyl- 
sulphone, melting at 55—56°, are also produced when a-phenylsul- 
phonepropionic acid, CH;.CH(SO,Ph).COOH, and paratolylsulphone- 
propionic acid, CH;.CH(SO,C,H,).COOH, are acted on by concentrated 
potash. The ethyl salts of phenylsulphonepropionic and paratolyl- 
sulphonepropionic acids are prepared by heating sodium, benzene, and 
paratoluene-sulphinates with ethyl chloropropionate. On mixing 
alcoholic solutions of ethyl chlorocarbonate and sodium benzenesul- 
phinate (with the view of obtaining phenylsulphoneformic acid), car- 
bonic anhydride is abundantly evolved, the solution becomes acid 
from the presence of free sulphinic acid, and a neutral liquid substance 


is produced which is insoluble in water and yields ethyl alcohol and 
potassium benzenesulphinate when heated with potash. The experi- 
ments are being continued. A. K. M. 


Disulphones. By R. Orro and H. Damxéuter (J. pr. Chem. [2], 
30, 321—366).—A polymeride of the ether of phenylethylsulphone, 
O(C,H,.SO,Ph)., is formed by the action of potash on ethylene- 
diphenylsulphone. It crystallises in monoclinic plates melting at 88°, 
and is soluble in water and in alcohol. 

_Aqueous ammonia converts ethylene diphenylsulphone into ammo- 
nium benzenesulphinate and a substance of the formula 


NH(C;H,.SO,Ph),. 


The base is deposited from benzene in needles and from alcohol in 
triclinic plates which melt at 77°. The hydrochloride, 


(C,H,.SO,Ph),.NH,HCIl, 


forms silky needles soluble in hot alcohol and in hot water, and melts 
at 192°. The platinochloride crystallises in plates which dissolve more 
freely in alcohol than in water. The aurochloride forms yellow silky 
needles. The nitrate is less soluble than the hydrochloride; it melts 
at 189° with decomposition. The base can also be obtained by the 
action of ammonia on phenylsulphonethy] chloride or phenylsulphon- 
ethyl alcohol. On heating a mixture of methyl iodide, alcohol, and 
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the base, in sealed tubes at 115°, diphenylsulphone-ethylmonomethyl- 
amine is ‘produced. 

Ethylamine converts ethylenediphenylsulphone into a base of the 
formula PhSO,.C,H,.NHEt, and ethylamine benzenesulphinate. The 
hydrochloride of this base forms a hygroscopic crystalline mass, which 
is soluble in water and also in absolute alcohol. 

Phenylsulphonethy] alcohol is oxidised to phenylsulphoneacetic acid 
by potassium dichromate and sulphuric acid. Nascent hydrogen 
decomposes the acid, forming acetic and benzenesulphinic acids. 

When a warm alcoholic solution of potassium sulphydrate acts on 
phenylsulphone-ethyl chloride, hydrogen sulphide is evolved, and 
diphenylsuphonethyl sulphide, (C,H,.SO,Ph),S, is formed. The com. 
pound crystallises in silky needles, melts at 123°, and dissolves in 
warm alcohol. 

Ethylenediphenylsulphone is decomposed by boiling with an alcoholic 
solution of potassium cyanide, yielding ammonia, benzenesulphinic 
and succinic acids, and probably ethylene cyanide as an intermediate 
product. On oxidation with potassium permanganate, the sulphone 
splits up into oxalic, carbonic, sulphuric, and benzenesulphonic acids. 
Mono- and di-sulphonic acids are produced by the action of sul- 
phuryl! chloride on ethylenediphenylsulphone. 

Ethylenediparatolylsulphone resembles ethylenediphenylsulphone in 
its properties, mode of preparation, and in its derivatives. It melts 
at 200°, and is somewhat less soluble than the diphenyl compound. 
When reduced with sodium-amalgam, it yields ethyl alcohol and para- 
tolylsulphinic acid, melting at 84°. 

Paratolylsulphonethy1 alcohol, OH.C,H,.SO,.C,H,;, forms white needle- 
shaped crystals, melts at 54°, and is soluble in ether, benzene, and 
in hot alcohol. It can be prepared by the action of glycol cblor- 
hydrin on sodium paratoluenesulphinate. The chloride crystallises 
in needles or plates melting at 78°, which are soluble in warm 
alcohol. The zodide melts at 100°, and dissolves in warm alcohol 
or benzene. The benzoate melts at 175°, is soluble in hot benzene. 
Diparatolylsulphonethyl sulphide, (C,H,.SO,.C;H,).8, is insoluble in 
water. It melts between 150° and 160°. Diparatolylsulphonethyl 
owide, (C,H,.SO,.C;H;),0, forms needle-shaped crystals melting at 83°, 
and is soluble in alcohol, ether, chloroform, and benzene. Diparatolyl- 
sulphonethylamine, NH(C,H,.80.,C;H;)s, isa thick liquid, which unites 
with acids, forming crystalline salts. ‘The decomposition of this sul- 

hone by potassium cyanide is analogous to the decomposition 
which ethylenediphenylsulphone undergoes under similar treatment. 

The authors also point out that the substance they described 
(Abstr., 1880, 811) as “ethylidenediparatolylsulphone,” probably 
consisted of ethylenediparatolylsulphone. W. C. W. 


Orthiodotoluenesulphonic Acid. By C. Mazery and G. H. 
PatmeR (Amer. Chem. J., 6, 170—171).—Orthiodotoluene treated 
carefully with sulphuric anhydride, yields the above acid, of which 
the following salts have been prepared :— 

Barium orthiodotoluenesulphonate, Ba(C;H,ISO,;), + 1$H,0, crystal- 
lises in clusters of needles soluble in water. 
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Calcium orthiodotoluenesulphonate, Ca(C,H,ISO;), + 24H,0, and 
lead orthiodotoluenesulphonate, Pb(C;H.ISO;). + 2H,0. 

The acid prepared from the barium salt was obtained as an oily 
liquid, which does not solidify at 0°. P. P. B. 


Phenylecoumarinsulphonic Acids. By T. Curaroto (Gazzetta, 
14, 257—-264).—The phenylcoumarin prepared by Oglialoro’s process 
(Abstr., 1880, 164) yields a mono- or a di-sulphonic acid according to 
the conditions of the reaction. The mono-acid, C,;H,O,..SO,H,24H,0, 
obtained by the action of sulphuric with pyrosulphuric acid on 
phenylcoumarin at the ordinary temperature, crystallises in small 
white needles, melting with incipient decomposition at 262°. It is 
sparingly soluble in cold, but readily soluble in hot water. Only 
1 mol. H,O can be removed by desiccation or heating. The bariwm salt 
crystallises in brilliant scales, moderately soluble in water, the lead 
salt in white needles, resembling, as regards its solubility, the chloride. 
The disulphonic acid, C,,5H,O,(SO;H).,6H,O, obtained by the action of 
pyrosulphuric acid on the coumarin, is a very deliquescent substance, 
melting at 88°; by long desiccation it loses a part of its water. Its 
barium salt crystallises in white prisms very soluble in water, the lead 
salt in acicular prisms. The acids described above are analogous to 


the coumarin-mono- and di-sulphonic acids described by Perkin. 
V. H. V. 


New Class of Compounds Analogous to the Phthaleins. 
By I. Remsen (Amer. Chem. J., 6, 180—181)—By heating potassium 
orthosulphobenzoate with resorcinol and sulphuric acid, a substance is 
formed which dissolves in sodium hydroxide to form a fluorescent solu- 
tion, having aslightly redder tint than that of fluorescein. The imide 
of orthosulphobenzoic acid and the substitution-products of the acid 
give rise to a similar series of compounds, which the author considers 
as analogous to the phthaleins, and proposes to style sulphon- 
phthaleins, regarding them as containing the CO-group of the 
phthaleins replaced by SQ). P. P. B. 


Phthalic-sulphinide. H. N. Sroxes (Amer. Chem. J., 6, 262— 
283).—Hydrogen potassium anhydro-sulphamine-phthalate was 
prepared according to Comstock’s directions (Abstr., 1884, 319). 
When treated with alkaline carbonates, the normal potassium salt, 


COOK.C.Hs<S0'>NK, is formed. The mono-silver salt and the 


normal silver salt are formed by precipitation of the corresponding 
potassium salts and are very sparingly soluble in water ; both contain 
one molecule of water. An acid lead salt could not be obtained; the 
normal lead salt has the formula C;H,0;Pb + H.Q. The barium and 
ammonium potassium salts are also mentioned. By treating the 
hydrogen, potassium, or silver salts with hydrochloric acid, ankydro- 


sulphaminephthalic acid, or phthalic-sulphinide, COOH.C.H;< > NH 


+ 2H,0, is obtained ; it is readily soluble in hot water, ard crystallises 
in spherical tufts of slender needles ; the melting point is not constant 
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owing to decomposition. By the action of methyl iodide on the anhy- 
drous mono-silver salt the monomethyl salt, 
COOH.G.H.<5y'>NMe, 
is easily formed, melting at 191°. The dimethyl salt, 
COOMe.C.H.<50'>NMe, 


is formed from the preceding by the action of phosphorus penta- 
chloride and methyl alcohol, and also from the normal lead and silver 
salts; it melts at 180°. 

When the anhydrous hydrogen potassium salt is treated with 
phosphorus pentachloride and the product crystallised from phos- 
phorus oxychloride, a substance of the formula 

COCL.C.H<E Gj, >N-POCh 
is obtained; this when treated with methyl alcohol yields trimethyl- 
anhydrosulphaminephthalate, 


COOMe.CH< Gono), > NE 


melting at 144°. As the dimethyl salt already described is formed by 
the action of phosphorus pentachloride followed by that of methyl 
alcohol, the author concludes that it is the hydrogen of the imido- 
group that is replaced in the acid salts. 

Phthalic-sulphinide is converted into a-sulphophthalic acid by 
hydrochloric acid at 150° ; the salts 


C.H;(COOK).SO;K ; C;H{COOAg).SO,K + 2H,0, and 
[C.H;(COO).SO, ],Ba, + 8$H,0, 

are described. 

When hydrogen potassium anhydrosulphaminephthalate is fused 
with potash, a-hydroxyphthalic acid is formed; this has been pre- 

ared by other means; its constitution is expressed by the formula 
C,H(COOH),.OH =1:2:3. The silver salt has the formula 
C,H,(COOAg),.OH. H. B. 


Hydrazines of Cinnamic Acid. By E. Fiscugr and J. Taret 


CH. 
(Annalen, 227, 303—340).—Indazole, CH. | NH, is obtained 
N - 


from orthohydrazinecinnamic acid, which is best prepared by making 
sodium orthohydrazinecinnamosulphonate into a paste with strong 
hydrochloric acid; the mixture is gently warmed until it changes into 
a brownsolution. This is nearly neutralised by the addition of potash, 
and the acid separated by means of sodium acetate. Indazole boils 
without decomposition at 269°. It crystallises well from ether. Its 
salts easily dissociate. When dry hydrogen chloride is passed into 
the ethereal solution, the chloride is deposited as a red oil, soluble 
in water and alcohol. On adding ether to the alcoholic solution, the 
chloride is obtained in crystals. The platinochloride is crystalline. 
The sulphate is crystalline and soluble in water, but the solution 
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rapidly dissociates into indazole and sulphuric acid. The picrate 
forms yellow needles soluble in alcohol. Indazole forms crystalline 
silver and mercuric compounds. 

Nitrosoindazole is deposited from a solution in light petroleum in 
golden needles which melt at 73°. It is freely soluble in dilute 
alcohol, but the solution decomposes. Monobromindazole, C,H,N.Br, 
is formed by the action of water at 200° on monobromindazole- 
carboxylic acid. It crystallises in colourless needles melting at 124°. 
The crystals dissolve in hot water, ether, and hot soda-lye. On the 
addition of bromine-water to the aqueous solution, dibromindazole is 
precipitated. 


CBr. 
Dibromindazole, C.HsBr¢ | NH, is also formed by the action of 
N— 


hydrobromic acid on monobromindazolecarboxylic acid, or by adding 
an excess of bromine to a hydrochloric acid solution of indazole. 
This compound is freely soluble in alcohol, ether, benzene, glacial 
acetic acid, ethyl acetate, and warm chloroform. It crystallises in 
colourless needles melting at 239°. 


C 
Ethylindazole, CHC | SNE, prepared by the action of ethyl 
N- 


iodide on indazole at 100° is an oily liquid soluble in water. The 
sulphate and picrate crystallise well. They are soluble in alcohol; the 
former is decomposed by hot water, but the latter may be recrys- 
tallised from water. 


CMe 
Methylindazole, OH a NH, is prepared by gradually adding a 


solution of sodium nitrite to a mixture of amidoacetophenone hydro- 
chloride and hydrochloric acid. When the crystalline mass dissolves, 
the liquid is poured into a solution of sodium sulphite; after the 
mixture has been left at rest for some time, the sodium salt of methyl- 


indazolesulphonic acid, CH < CMe >N.SO;Na, crystallises out. In 


order to obtain methylindazole from this compound, the acid solution 
is treated with sodium amalgam, and afterwards boiled with strong 
hydrochloric acid. The base is liberated by the addition of soda and 
extracted with ether. Methylindazole melts at 113°, and boils at 280°. 
It dissolves freely in alcohol, ether, chloroform, and in hot water. 
The salts of this base are more stable than those of indazole. The 
chloride is soluble in water and alcohol; but the aqueous solution is 
decomposed by heat. The platinochloride forms needle-shaped 
crystals. It is decomposed by hot water. The crystalline sulphate 
and picrate are sparingly soluble in cold alcohol. Methylindazole 
forms crystalline compounds with silver nitrate and mercuric chloride. 

The nitrosamine melts at 60°5°. It dissolves freely in alcohol, ether, 
chloroform, glacial acetic acid, and in warm light petroleum. It also 
dissolves in hot water, with partial decomposition. 


CMe 
Ethylmethylindazole, OK | NEE, prepared by the action of 
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ethyl iodide on methylindazole, is an oily liquid soluble in alcohol and 
ether. The sulphate and chloride are soluble in water and in alcohol. 
The platinochloride is deposited from hot dilute hydrochloric acid in 
flat needles. 

CMe. 

Dimethylindazole, CHK | 

N— 
at 79° which dissolve freely in alcohol, ether, light petroleum, and hot 
water. The sulphate crystallises in needles. It is soluble in water 
and in hot alcohol. The platinochloride and picrate are crystalline 


salts. 


YNMe, forms colourless plates melting 


Indazolacetic acid, nC C.CH,.COOH, is rapidly formed when 
an alkaline solution of orthohydrazinecinnamic acid is exposed to the 
air, even in presence of reducing agents. It is also produced by the 
action of warm hydrochloric acid on sodium diazocinnamosulphonate, 
but the first method gives the best yield. Indazolacetic acid is 
deposited from its aqueous solution in needles which are soluble in 
alcohol, glacial acetic acid, acetone, and hot water. It combines with 
acids and with bases, forming salts. 

The copper salt, (C;H,O,N.),Cu + 2H,0, is insoluble in water but 
dissolves in hot alcohol, from which it is deposited in green needles. 
The lead, silver, and mercury salts are soluble in hot water. The acid 
melts at 168—170°, and decomposes, forming methylindazole and 
carbonic anhydride. 

Nitrosoindazolacetic acid crystallises in golden needles soluble in 
alcohol, ether, chloroform, ethy] acetate, glacial acetic acid, and in 
alkalis. If the crystals are deposited from solution in ethyl acetate 
they melt at 123° with decomposition, but if they are deposited from 
any other solvent they melt at 96°. 

Monobromindazolacetic acid dissolves in acetic acid and alcohol, and 
is sparingly soluble in hot water. The acid melts at 200° with decom- 
position. On oxidation with chromic acid, it is converted into 
monobromindazolcarborylic acid, nOXE"\0.COOH, which is decom- 
posed by heat, or by the action of water at 200°, yielding mono- 
bromindazole. The carboxylic acid is deposited from hot acetic acid 
in yellow needles. 

Ethylisindazolacetic acid, formerly termed ethylquinazolecarbo- 
xylic acid, is prepared by the reduction of nitrosoethylamidocinnamic 
acid. The reaction takes place in two stages: ethylhydrazinecinnamic 
acid is first formed, which oxidises on exposure tothe air. A solution 
of the nitroso-product in glacial acetic acid is treated with zinc-dust, it 
is then filtered and evaporated in a vacuum, and afterwards diluted with 
water. It is boiled with sodium carbonate to precipitate the zinc. 
The filtrate after being well shaken up with air is acidified with 
hydrochloric acid, which throws down ethylisindazolacetic acid in the 
form of a crystalline precipitate. 

1’ .3' Ethylmethylisindazole, previously described as ethylquinazole, 
is formed by the action of zinc-dust on a solution of the ethylamido- 
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acetophenonenitrosamine. 1’. 3’ Dimethylisindazole melts at 36°5°. Its 
salts crystallise well but their aqueous solutions easily dissociate. 
The chloride and sulphate crystallise in needles, and the picrate in 
rectangular plates. When oxidised, bromethylisindazolacetic acid yields 
an aldehyde, C,H,N,OBr, carbonic anhydride, and water. The 
aldehyde crystallises in prisms soluble in ether, chloroform, acetic 
acid, benzene, and in hot alcohol. It is converted into monobrom- 
ethylisindazolcarboxylic acid, C;)H,N,0.Br, when oxidised. This acid 
forms needle-shaped crystals melting about 210°. It is soluble in ether, 
alcohol, and chloroform. On distillation, it splits up into monobrom- 
ethylisindazole, a crystalline substance soluble in alcohol, ether, and 
chloroform, but insoluble in acids and alkalis. Ww. C. W 


Benzylindole. By O. Anrrick (Annalen, 227, 360—365).—A 
good yield of benzylphenylnitrosamine is obtained by cautiously 
adding sodium nitrite to a solution of 10 grams of benzylaniline in 
125 c.c. of alcohol, acidified with 8 grams of strong sulphuric acid. 
The product is poured into water, and the precipitated nitrosamine 
recrystallised from alcohol, when it is obtained in yellow needles, 
melting at 58°, freely soluble in alcohol, ether, chloroform, and light 
petroleum. It is reduced to benzylphenylhydrazine on treatment with 
gnc-dust and glacial acetic acid. The crude product acts on pyro- 
racemic acid at the ordinary temperature, forming benzylphenyl- 
hydrazinepyroracemic acid. Hydrochloric acid converts this sub- 
stance into benzylindolecarboxylic acid, C,;H,;NO,, a crystalline com- 

und soluble in ether, hot alcohol, and glacial acetic acid. It melts 
at 195°, and decomposes into carbonic anhydride and benzylindole. 
After purification by distillation in a current of steam, benzylindole 
forms a crystalline mass melting at 44°5°. It is soluble in benzene, 
light petroleum, chloroform, ether, and alcohol. With picric acid it 
forms a red crystalline precipitate. 

Benzylpseudoisatin is formed by the oxidation of benzylindole, ,or 
more advantageously by the action of sodium hypochlorite on a slightly 
alkaline solution of benzylindolecarboxylic acid. It crystallises in 
red silky needles, melting at 131°, and dissolves freely in ether and 
alcohol. W. C. W. 


Formation of Paratolylparamethylimesatin from Dichlor- 
acetic Acid and Paratoluidine. By C. Duissere (Ber., 18, 190— 
200).—According to Meyer (Abstr., 1884, 47), the formation of para- 
tolylparamethylimesatin takes place thus :—2C,H,N + C,H,Cl,0, = 
C,H,N.O + 2HCl + H,O + H,. The author finds, however, that 
the reaction takes place differently ; no hydrogen is set free, and an 
intermediate compound, C,sH,.N.O (paratolylamidoparamethyloxindole), 
is first formed, and then converted by atmospheric oxygen into para- 
tolylparamethylimesatin. In order to obtain paratolylamidopara- 
methyloxindole, the product of the action of the paratoluidine on 
dichloracetic acid is extracted with hot water, and the amorphous 
residue crystallised from the smallest possible quantity of hot absolute 
alcohol. After recrystallisation, it is dried over sulphuric acid in 
an atmosphere of hydrogen. Its formation is expressed thus :— 
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2C,H,N + C.H.Cl,0, = C,.H,.N.O _ 2HCl + H,0. Paratolylamido- 
paramethyloxindole is readily soluble in hot alcohol, ether, chloroform, 
carbon bisulphide, and benzene, insoluble or nearly so in light petro- 
leuam and water; it crystallises in small white needles, melting at 
166—167°. When the colourless alcoholic solution is exposed to the 
air, it assumes a deep red coloration, and after a time paratolylpara- 
methylimesatin crystallises out. Paratolylamidoparamethyloxindole 
is insoluble in caustic alkalis and in alkaline carbonates, but yields a 
blood-red solution with alcoholic potash. With acids it forms salts, 
the hydrochloride having the composition C,.Hj.N:0O,HCl. The 
diacetyl-derivative, C2oHaN.,0;, is readily soluble in benzene, chloro- 
form, carbon bisulphide, and glacial acetic acid, less so in alcohol and 
ether, and is insoluble in water and in alkalis; it crystallises in white 
silky needles, melting at 147°, and is not acted on by atmospheric 
oxygen. The nitroso-derivative, C\sH,sN;0;, forms small bright yellow 
needles, melting above 220° with decomposition, and dissolves 
sparingly in water, light petroleum, and benzene, but more readily in 
alcohol, ether, and chloroform; it gives Liebermann’s colour reaction 
with phenol and sulphuric acid. 

When the intermediate product is distilled with zinc-dust, an oil 
is obtained, which contains, besides paratoluidine, a compound showing 
the reactions of indole and methylindole. 

The author discusses the different ways in which the reaction 
between dichloracetic acid and paratoluidine might be expressed, and 
founds the name (paratolylamidoparamethyloxindole) of the product, 
on the supposition that it has the constitution 


C;H,Me 


CH, NH.CH< “54 °>NH, 


the oxidation of this substance yielding paratolylparamethylimesatin, 
CH : 0< CMe SH. 


Acetylparatolylparamethylpseudoimesatin, C,sH.N.0., crystallises 
in magnificent red lustrous needles; melts at 121—122°, is insoluble 
in water and alkalis, but readily soluble in the other ordinary sol- 
vents. When treated with cold concentrated hydrochloric acid, it 
yields acetylparamethylpseudoisatin, C,,H,NO;, identical with the 
compound obtained on boiling paramethylisatin with acetic anhy- 
dride, showing that the acetyl-group in acetylparamethylpseudo- 
imesatin is united with the nitrogen in the nucleus, and that para- 
tolylparamethylimesatin is an imide of paramethylisatin, and not an 
amide. Acetylparamethylpseudoisatin forms lemon-yellow needles, 
melting at 172°, is sparingly soluble in water, absolute alcohol, ether, 
carbon bisulphide, and light petroleum, but more readily in chloro- 
form and benzene. Cold soda and hot sodium carbonate solutions 
dissolve it readily, with formation of a salt of acetylparamethylisatic 
acid. This acid may be obtained as a white gelatinous precipitate, 
and melts at 172° with decomposition; when boiled with glacial acetic 
acid, it yields acetylparamethylpseudoisatin. Ethylacetylparamethyl- 
isatate, C,3;HisNO,, crystallises from dilute alcohol in white scales 
melting at 78—79°. A nitroso-derivative could not be obtained from 
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paratolylparamethylimesatin. When this is dissolved in absolute 
alcohol and heated with an excess of sodium ethoxide and ethyl 
bromide, ethylparatolylparamethylpseudoimesatin, C,sH\,N,0, is pro- 
duced; it forms large orange-red prisms melting at 151—152°, and is 
decomposed by hydrochloric acid into toluidine and ethylparamethyl- 
pseudoisatin, C\,H,NO,. This crystallises from hot water or light 
petroleum in red needles or prisms melting at 109—110°; it is not 
altered by hot concentrated hydrochloric acid, yields the indophenine 
reaction with concentrated sulphuric acid and coal-tar benzene, the 
colour being destroyed by alcoholic ammonium sulphide, and on 
exposure to the air, yellow needles of a reduction-product separate 
(as in the case of ethylpseudoisatin, Abstr., 1884, 75), and no indigo 
(as in the case of ethylisatin) ; the action of glacial acetic acid and 
zinc-dust also does not produce indigo, showing that the substance is 
not derived from isatin, but from pseudoisatin. A. K. M. 


Synthesis of «-Naphthol. By R. Firric and H. Erpmann 
(Annalen, 22'7, 242—247).—Jayne (Abstr., 1883, 473) has shown that 
phenylparaconic acid is decomposed by distillation, forming phenyl- 
isocrotonic acid, carbonic anhydride, and a small quantity of phenyl- 
butyrolactone. The authors have observed that a-naphthol is also 
one of the products of distillation. When the dry pure acid is quickly 
distilled, the quantity of naphthol produced is very small, but as much 
as 25 per cent. (of the weight of the acid) is obtained by slowly 
distilling imperfectly dried phenylparaconic acid. 

a-Naphthol is a condensation-product of phenylisocrotonic acid. A 


considerable quantity is obtained by boiling the acid for 10 minutes. 
W. C. W. 
Nitrosonaphthol and its Derivatives. By O. Horrmann (Ber., 
18, 46).—With reference to Ilinski’s communication on this subject 
(this vol., p. 169), the author claims to have prepared the cobalt com- 
pounds in 1883, the substances so prepared being patented as dyes by 
se Se 


Gans and Co. T. T 

Azonaphthalene. By R. Nierzxi and O. Gott (Ber., 18, 297— 
299).—Laurent’s ‘“ naphthase ” has of late been generally regarded as 
azonaphthalene. As, however, both its appearance and properties 
differ from those to be expected in the latter compound, the authors 
have endeavoured to prepare azonaphthalenes from other sources. So 
far they have obtained «-azonaphthalene, and find it to be entirely 
different from Laurent’s naphthase. 

a-Azonaphthalene, CoHyN2, is prepared by rubbing amidoazo- 
naphthalene sulphate to a paste with moderately dilute sulphuric 
acid, and gradually adding somewhat more than the calculated 
quantity of potassium nitrite; after remaining for about 12 hours 
at a temperature of 10—15°, the brown flocculent substance formed 
is collected and boiled with a large quantity of alcohol (of 95 per 
cent.), when aldehyde and nitrogen are abundantly given off. On 
adding water to the alcoholic solution, a brown flocculent precipitate 
is obtained, and is purified by heatitig with alcohol and animal char- 
coal, precipitation with water, and repeated crystallisation from 
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glacial acetic acid. «-Azonaphthalene so obtained crystallises in 
slender alizarin-red needles showing blue dichroisim, or in larger 
crystals of dark blue lustre. It melts at 190°, and sublimes even 
below this temperature in thin yellow plates, which assume a 
vermilion colour on rubbing. It is insoluble in water, sparingly 
soluble in alcohol, readily soluble in hot glacial acetic acid and amyl 
alcohol, very readily soluble in benzene; the solutions are of an 
intense orange colour. It dissolves in sulphuric acid to a deep blue 
solution, from which it is precipitated unchanged by water. By the 
action of acetic acid and zinc, it is reduced to a colourless substance, 
probably hydrazonaphthalene. The authors are continuing their inves- 
tigation on the derivatives of this substance, and hope to obtain the 
isomeric B-azo- and a-8-azo-compounds. The authors confirm the 
melting point of 180°, assigned by Stultz to amidoazonaphthalene. 
A. J. G. 


Derivatives of «- and 6-Naphtholazobenzene. By L. Marcary 
(Gazzetta, 14, 271—273).—Typke (Ber., 1877, 1580) was unable to 
obtain a monobromo-derivative from a-naphtholazobenzene, whereas 
the author has already described a corresponding compound from 
B-naphtholazobenzene, C,H,Br.N2.CjoHs.OH or C,H;.N2.C;.H;Br.0H 
(Abstr., 1883, 326); accordingly he has repeated Typke’s experiment, 
and has been successful in the preparation of two monobromo-com- 
pounds, separable by fractional crystallisation from alcohol, and 
melting at 185° and 195° respectively. Similarly, on brominating 
B-naphtholazobenzene, the same two monobromo-derivatives are 
formed. These substances differ in crystalline form, solubility in 
various menstrua, the coloration of their relative solutions, and in their 
tinctorial properties. In order to determine the position of the 
bromine atom, the substance was reduced by tin and hydrochloric 
acid, when the products formed were 1:4 bromaniline and amido- 
a-naphthol, in accordance with the equation C,H,Br.N2.C,)Hs.OH + 
2H, = C,H,Br.NH, + NH2.C,H..OH. Conversely an identical bromo- 
derivative can be prepared from bromaniline and a-naphthol through 
the intervention of the diazo-reaction. A preliminary statement is 
also made regarding the formation of higher brominated derivatives of 
f-naphtholazobenzene, which have not yet been isolated, although the 
crude product of the bromination of this substance yields on reduction 
a mixture of mono-, di-, and tri-bromaniline, fe A 


Juglone. By A. Berntusen and A. Semper (Ber., 18, 203—213). 
—In a paper by Bernthsen (Abstr., 1884, 1368), reasons were given 
for considering juglone to be a hydroxynaphthaquinone ; the phenol- 
like substance obtained on reducing it must then be a trihydroxy- 
naphthalene CjH,OH);. The authors prepare juglone thus: Dry 
ripe walnut shells are digested with ether for 24 hours at the ordinary 
temperature, and the extract agitated with dilute chromic mixture 
(10 parts potassium dichromate, 13 parts sulphuric acid, and 500 
parts water), which oxidises any hydrojuglone to juglone; the ether 
is distilled off, and the residue repeatedly extracted with small quan- 
tities of ether to remove fat and resin. The juglone is then dissolved 
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in chloroform, an equal volume of light petroleum added, the solution 
filtered and allowed to crystallise. It crystallises in splendid lustrous 
thin yellowish-red to brownish-red prisms or needles, dissolves very 
readily in chloroform, readily in hot glacial acetic acid, sparingly in 
cold alcohol, in ether, and in light petroleum; the melting point is 
difficult to determine, but appears to be between 150° and 154”. 
When sodium ethoxide solution and ether are added to a cold solution 
of juglone in absolute aicohol, a reddish-brown pulverulent precipitate 
(sodinm-derivative of juglone?) is produced, which yields a purple 
solution with water. Juglone forms an intense blood-red solution 
with concentrated sulphuric.acid, but is precipitated on dilution; if, 
however, the solution be heated nearly to boiling, it becomes greenish- 
brown, and it then yields a dark-green precipitate on dilution. It is 
decomposed by hot concentrated hydrochloric acid, by a mixture of 
phosphorus pentachloride and oxychloride, or by the latter alone. 

The deviations between the authors’ results and those obtained by 
Mylius (this vol., p. 169) may be explained by the fact that the 
authors worked with ripe, and Mylius with unripe walnuts. 

Acetyljuglone, CiH;O0,.0Ac, may be prepared by boiling juglone 
with 4—5 times its weight of acetic anhydride; it dissolves very 
sparingly in water and in cold alcohol, readily in boiling alcohol and 
in benzene; moderately in ether, light petroleum, and carbon bisul- 
phide, and is extremely soluble in chloroform ; it crystallises in bright 
yellow pointed plates or in thin flat prisms melting at 154—155°. 

When juglone (5 grams) is boiled with 20 times its weight of alcohol, 
and 4-2 grams of pure hydroxylamine hydrochloride with the addition 
of a few drops of hydrochloric acid, jugloxime, OH.C,H;0 : NOH, is 
produced; it is precipitated from the cold filtered solution by the 
addition of water, and crystallised from alcohol. Jugloxime forms 
magnificent lustrous red needles or thin prisms, melts at 187—187°5° 
with decomposition, and is very readily soluble in hot alcohol and 
glacial acetic acid, less so in ether, and very sparingly in water; it 
yields an intense blood-red solution with concentrated sulphuric acid, 
from which it may be precipitated in orange-coloured flakes; but if 
the solution has been heated to incipient ebullition, it remains clear 
on dilution, and assumes a purple colour on the addition of alkali, 
owing probably to the oxime-group having been eliminated. The 
separation of the oxime-group is, however, not effected by a mixture 
of concentrated hydrochloric and glacial aceticacids. Jugloxime does 
not give Liebermann’s reaction with phenol and sulphuric acid. It 
dissolves in dilute soda solution with blood-red, and in ammonia with 
yellowish-red coloration. Acetyljuglone also reacts with hydroxyl- 
amine hydrochloride, with production of jugloxime. By the action 
of alcoholic hydroxylamine hydrochloride at 140°, jugloxime is 
apparently converted into the double oxime, which crystallises from 
glacial acetic acid in yellowish needles or thin prisms, and is much 
more sparingly soluble than jugloxime. It dissolves in alkali with 
reddish-yellow coloration, and is reprecipitated by acids ; it is also solu- 
ble in concentrated sulphuric, and to a slight extent in hydrochloric 
acid. When it is heated to 215°, it becomes brown, and detonates a 
little above 225° with carbonisation. Phenylhydrazine also reacts 

2p2 
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with juglone. By the action of reducing agents on acetyljuglone a 
crystalline hydro-derivative (evidently monacetylhydrojuglone, 


Cy H;(OH)».0Ke,) 


is produced. When juglone is boiled with dilute nitric acid (sp. gr. 
1:15), juglonic acid, CxH,N.0,, is obtained ; it appears to be a dinitro- 
hydroxyphthalic acid, OH.C;H(NO,).(COOH).. The ammonium salt, 
CsHioN,O,, and the hydrogen potassium salt, CsH;KN,Oy, are described ; 
they detonate on heating. The acid itself is extremely soluble in 
water, alcohol, and ether. 

Constitution of Juglone.—The above experiments show that juglone 
is a hydroxynaphthaquinone which, however, is not identical with the 
hydroxynaphthaquinone already known; it yields phthalic acid on 
oxidation. The production of juglonic acid (which is a derivative 
of hydroxyphthalic acid) indicates that the hydroxyl-group is not in 
the same benzene nucleus which contains the quinone-groups. In its 
properties (odour and volatility in steam) juglone bears more re- 
semblance to a- than to B-naphthaquinone, although like the latter it 
reacts twice with hydroxylamine. Whether the hydroxyl-group 
occupies the a- or the 8-position remains to be determined. Mylius’ 
observation that salicylic and metahydroxybenzoic acids are formed 
when hydrojuglone is fused with potash may be explained on the sup- 
position that the hydroxyl-group occupies the «-position [OH : O: O 
a ]’:1: 4). A. K. M. 


Mononitro-a-naphthoic Acids. By A. E. Exstranp (Ber., 18, 
73—78).—The author has repeated, with larger quantities of material, 
his previous experiments (Abstr., 1880, 261) on the action of fuming 
nitric acid on a-naphthoic acid in acetic solution. He confirms his 

revious results, obtaining two mononitro-2-naphthoic acids melting 
at 215° and 239° respectively, but also obtains a small quantity of a 
neutral compound. 

Mononitro-a-naphthoic acid of melting point 215° crystallises in 
yellowish-white prisms, soluble in boiling alcohol, acetic acid, ether, 
benzene, and water, much less soluble in these solvents when cold ; it 
does not sublime. The ethyl salt crystallises in hard, yellowish octa- 
hedra which melt at 68—69°. The sodium, calcium (with 3H,0), 
barium, and lead salts are described. This is, without doubt, the acid 
to which the author formerly ascribed the melting point 194°. A 
strong ammoniacal solution of this acid was treated with the calcu- 
lated quantity of ferrous sulphate, the precipitated ferric hydroxide 
filtered off, the filtrate acidified with acetic acid and allowed to remain 
for some time. Small violet needles of amido-a-naphthoid, C2,Hi,N20., 
then formed. This substance is sparingly soluble in ether and water, 
more easily in alcohol, and melts at 178—179°. It is of a neutral 
character, and insoluble in solutions of alkaline carbonates. When 
boiled with caustic alkali, it is dissolved, and acetic acid precipitates 
from this solution a crystalline substance melting at about the same 
temperature as the naphthoid. This naphthoid appears to be analo- 
gous to the substance melting at 174° which Rakowsky obtained 
(this Journal, 1873, 391) by the reduction of a mononitro-8-naphthoic 
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acid, and probably has the constitation CuEe< CONE S0,H,. The 


formation of these compounds probably depends on the relative posi- 
tion of the amido- and carboxyl-groups, as the mononitro-acid melting 
at 239° does not yield such a neutral compound, but an amido-acid. 
When oxidised with permanganate, the uitro-acid melting at 215° 
yields hydroxyphthalic acid. When oxidised with nitric acid of 
sp. gr. 1°3, it yields B-dinitronaphthalene melting at 169° (Beilstein 
and Kurbatow, Annalen, 202, 224). The nitro- and carboxyl-groups 
must, therefore, be in the same benzene nucleus. The second mono- 
nitro-a-naphthoic acid obtained melted at 239°. Graeff (Abstr., 1884, 
81) gives 241—242° as the melting point of this acid. 1 part of acid 
requires 4820 parts of water for solution. The calcium salt crystal- 
lises with 2H,0. By treatment with ferrous sulphate as above, this 
acid yields an amido-a-naphthoic acid. This crystallises from alcohol 
in needles and melts at 211—212°. It is somewhat soluble in boiling 
water, but is converted thereby into an isomeric modification melting 
at 198—199° When heated above 212° the acid sublimes, forming 
yellow needles of the isomeric modification. L. T. T. 


Anthracene from Water-gas Tar. By A. H. Extiorr (Amer. 
Chem. J., 6, 248—252).—Water-gas tar contains 2°63—2°90 per cent. 
of anthracene: ordinary coal-tars contain only 0°3—0°4 per cent. The 
tars examined were obtained by the destructive distillation of light 
petroleum naphtha boiling below 150°. H. B. 


Retene. Part II. By E. Bampercer (Ber., 18, 81—85).—In con- 
tinuation of his previous communication on this subject (Abstr., 1884, 
1040), the author describes some further derivatives of retene. 

C:N.OH 


Retistenequinoxime, Cull | , obtained from retistenequinone 
C:N.OH 


and hydroxylamine, forms glittering golden needles melting at 128°5— 

129°. It is decomposed into its constituents by hydrochloric acid. 
C:N 

Retistenequinowaline, CyHic | OH, was obtained by the action 
C.N 


of orthophenylenediamine on the quinone. It crystallises in long 
silky needles melting at 164°. Retistenequinol, C,yHi,:C:(OH)., was 
obtained by heating 4 gram retistenequinone and 60 c.c. alcohol with 
a saturated solution of sulphurous acid, in closed tubes at 60—70°. 
It crystallises in silvery glittering plates, which are rapidly oxidised 
to the quinone on exposure to the air. If the hydroquinone be 
suspended in water so that its oxidation by air is very slow, the 
formation of a brown retistenequinhydrone can be observed, which 
turns green in the presence of alkalis. The quinol can also be 
obtained by reducing the quinone with zinc and potash. If the 
quinol is dissolved in boiling potash, and the solution constantly 
stirred so as to assist oxidation by the air, potassium-retistenequin- 
hydrone is precipitated as a voluminous green mass, which is tolerably 
stable towards oxygen. All the above derivatives closely resemble 
the analogous derivatives of phenanthrenequinone. 
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By the action of sodium-amalgam on a boiling alkaline solution of 
retistenequinone, the author obtained an acid, the silver salt of which 
gave numbers agreeing with those required for an acid, C,.H,(COOH),. 
This is probably retistenediphenic acid, analogous to the phenanthrene- 
derivative, but the acid itself is so unstable that the author was 
unable to examine it further. The copper and barium salts are very 
sparingly soluble. 

From the results of these experiments, the author upholds his 
formula, C,.H,,O2, for retistenequinone, as against the double formula, 
CxH.04, or Cs2H2.0,, advocated by Ekstrand (Abstr., 1884, 1041). 

L. T. T. 

Terpenes and Ethereal Oils. Part II. By O. Wattacn 
(Annalen, 22'7, 277—302).—The tetrabromides described in Part I 
(this vol., p. 171) differ in crystalline form. Hesperidene tetrabro- 
mide melting at 104° forms hemihedral crystals belonging to the 
rhombic system, a:6b:c = 0°5084 : 1 : 0°4282. Citrene bromide 
melting at 125° is rhombic, a: b : c = 05238: 1: 0°44948. It never 
occurs in hemihedral forms. 

To obtain the tetrabromides in a crystalline state, 1 vol. of the 
terpene is diluted with 4 vols. of alcohol and 4 of ether. The mixture 
is well cooled with ice, and then 0°7 vol. of bromine is slowly added. 
The precipitate is washed with cold alcohol and recrystallised from ether. 

American oil of turpentine boiling at 160° yields a liquid tetra- 
bromide, but if the oil of turpentine is polymerised by heat, the 
portion boiling between 175° and 185° yields a solid tetrabromide 
melting at 124°, which is identical with cynene tetrabromide. A 
third isomeric tetrabromide is obtained from the highest boiling frac- 
tion of the product of the action of equal weights of alcohol and sul- 
phuric acid on oil of turpentine. This tetrabromide crystallises in 
the monoclinic system. On the other hand, the product of the action 
of nitric or hydrochloric acid, on oil of turpentine, yields cynene tetra- 
bromide on the addition of bromine. 

When the hydrochloride, C;oH,,2HCl, from oil of turpentine is 
heated with aniline, it is converted into the hydrocarbon C,Hx, 
which yields cynene tetrabromide. Turpentine monohydrochloride, 
CyHy., HCl, does not combine with bromine. 

Pine needle oil on distillation separates into two fractions. The 
portion boiling between 159° and 165° yields a liquid tetrabromide, 
but if the hydrocarbon is heated at 250°, higher boiling products are 
obtained, which unite with bromine, forming cynene tetrabromide. 
The fraction of the pine needle oil which boils at 175—180° yields 
hesperidene tetrabromide. When the ethereal solution of the higher 
boiling oil is saturated with hydrochloric acid, the di-hydrochloride 
is obtained. This compound melts at 49°. 

Eucalyptus oil does not form a solid bromide, but the liquid boiling 
at 180°, which is obtained by heating the oil at 270°, yields cynene 
tetrabromide. 

Oil of sage resembles oil of turpentine ; it only yields a solid tetra- 
bromide melting at 124° after it has been heated. 

Oil of pomegranate (Ol cort aurant) consists almost entirely of 
hesperidene, which boils at 175°, and yields a tetrabromide melting 
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at 104°. After the hydrocarbon has been heated at 250—270°, it 
ields, on treatment with bromine, cynene tetrabromide melting at 
124°. The hydrochloride of hesperidene, CjHi,2HCl, resembles the 
hydrochloride from oil of turpentine in every respect. 

Oil of lemons contains two terpenes, one boiling below 170°, which 
resembles oil of turpentine ; the other boiling between 175° and 180° 
is identical with hesperidene. 

Oil of bergamot contains hesperidene and a terpene boiling between 
180° and 190°, which does not form a solid bromide. 

Oil of cummel (Oleum carvi), oil of dill, and the essential oil from 
Erigeron canadense contain a terpene which is identical with hesperi- 
dene. 

Caoutchene and isoprene are obtained by the destructive distillation 
of caoutchouc. Caoutchene is identical with cynene. Isoprene is 
converted into cynene at a temperature of 250°. Oil of camphor also 
contains cynene. 

The author proposes to classify the terpenes as follows: A. Hemi- 
TERPENES or Penrenes, C;Hs. B. True Terprnes, C,H, divided into 
the following groups: 1. Pinenes (boiling point 160°). 2. Camphenes 
(melting point 50°, boiling point below 160°). 3. Limonenes (boiling 
point 175—177°). 4. Dipentenes (boiling point 181°). C. Poty- 
TERPENES. 1. T'ripentenes, CisH. (boiling point 250—260°), such as 
cedrene, cubebene, &c. 2. Tetrapentenes, CoH» (boiling point above 
300°), for example, colophene. 3. Polyterpenes, (CiHis)2z, such as 
caoutchouc, &e. Ww. C. W. 


Chlorophyll and its Compounds. By E. Guiener (Compt. rend., 
100, 434—437).—Chlorophyll which has been isolated by any known | 
method is readily soluble in alcohol, benzene, or light petroleum, but 
if the fresh or dried leaves are treated directly with light petroleum, 
the latter dissolves no chlorophyll, but only a mixture of yellow and 
colourless substances. This fact indicates that the chlorophyll is 
contained in envelopes which are insoluble in light petroleum but 
soluble in alcohol, a supposition which is supported by the fact that 
when dried leaves are powdered and repeatedly exhausted with light 
petroleum a small quantity of chlorophyll is eventually dissolved, the 
envelopes being attacked by prolonged treatment with the petroleum. 
The finer granulations contained in leaves yield a small quantity of 
chlorophyll to light petroleum, probably because they are not sur- 
rounded by resisting envelopes. If the deep green solution obtained 
by exhausting dried leaves with warm alcohol of 95 per cent. is cooled 
in a mixture of ice and salt, it deposits a considerable quantity of 
colourless or yellowish substances, insoluble in light petroleum, and it 
is probably this complex substance which constitutes the envelopes 
enclosing the chlorophyll. 

Chlorophyll is very unstable in presence of dilute acids or even 
water, being rapidly converted into a brown flocculent substance, but 
it is very stable in presence of bases, and behaves like a true acid, as 
Frémy pointed out a long time ago. The potassium and sodium salts 
are soluble in water, but insoluble in absolute alcohol and light 
petroleum ; the lead salt is insoluble in water. 
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To obtain the sodium compound, a decoction of leaves in 95 per 
cent. alcohol is purified by cooling to — 10°, and filtering, then 
agitated with one-tenth its volume of light petroleum, and mixed 
with a quantity of water equal to the volume of the original alcohol. 
The chlorophyll is insoluble in the dilute alcohol, but remains dis- 
solved in the petroleum, whilst the alcohol retains a yellow colouring 
matter, tannin, salts, &c. The petroleum is then briskly agitated 
with a solution of sodium hydroxide in 95 per cent. alcohol, and the 
sodium compound which is formed remains dissolved in the water 
originally mixed with the alcohol, whilst the petroleum retains yellow 
and colourless substances. The sodium chloropbyllate is purified by 
repeated washing with absolute alcohol which removes the excess of 
alkali. In order to obtain it in crystals, the aqueous solution is 
mixed with alcohol and evaporated over lime, when the vapour of 
water is alone absorbed, and the alcohol, becoming more and more 
concentrated, deposits the sodium chlorophyllate in very dark-green 
needles, very soluble in water. This compound is not decomposed by 
water even on heating, and its aqueous solution gives the absorption- 
spectrum of chlorophyll. When the aqueous solution is mixed with 
lead acetate, a well-defined deep-green lead chlorophyllate is precipi- 
tated, and the calcium, barium, and aluminium salts may be obtained in 
asimilar manner. These compounds seem to be much more definite in 
character than the chlorophyll lakes previously obtained by Frémy 
and others. 

These results were obtained with leaves of spinach dried at 50°, or 
ina vacuum. The results are the same if fresh leaves are repeatedly 
treated with a bviling 0°5 per cent. solution of sodium carbonate to 
remove tannin, pectic substances, &c., and then extracted with 95 per 
cent. alcohol, or if the dry leaves are first exhausted with light 
petroleum and then with alcohol. The latter method gives the 
purest products. Ivy leaves may be used, but they are more difficult 
to dry and contain a larger proportion of foreign substances. 

It would seem that chlorophyll is a much more definite and stable 
compound than is generally supposed. Unaltered chlorophyll is 
found in the excretions of many animals, and even in peat. 

C. H. B. 

Vincetoxin. By C. Tanrer (Compt. rend., 100, 277—279).— 
Coarsely-powdered Asclepias root is mixed with milk of lime, ex- 
tracted with cold water, the solution mixed with sodium chloride, and 
the precipitate collected, washed with salt solution, dried, and re- 
dissolved in chloroform. The chloroform solution is decolorised by 
animal charcoal, the chloroform distilled off, the residue dissolved in 
its own weight of alcohol, ether added so long as a precipitate forms, 
and the mixture agitated with half its volume of water. The solu- 
tion separates into two layers, the lower of which, when evaporated 
to dryness, yields vincetoxin soluble in water. The upper layer is 
agitated with a dilute alkaline solution to remove a resinous acid, 
then with dilute sulphuric acid, again neutralised, and the liquid dis- 
tilled off. The residue, when dried at 100°, is vincetoxin insoluble in 
water. 

Vincetoxin, soluble or insoluble, is a glucoside of the composition 


ORGANIC CHEMISTRY. 553 


C,cH,0,, with a levorotatory power of [«]p= —50°. It yields a 
glucose which does not crystallise, is optically inactive, and does not 
ferment. Soluble vincetoxin forms an amorphous yellowish powder, 
very soluble in water, alcohol, and chloroform, but insoluble in ether. 
It has a sweetish bitter taste, and begins to decompose at 130°. An 
aqueous solution becomes turbid when heated, but regains its trans- 
parency when cooled. Insoluble vincetoxin is also amorphous and 
very soluble in alcohol, ether, and benzene, but insoluble in water. It 
dissolves easily, however, in an aqueous solution of soluble vincetoxin. 
This solution coagulates at a lower temperature than a solution of the 
soluble variety alone, and by using proper proportions of the two 
varieties, it is possible to obtain a solution which will gelatinise at 
15°. Insoluble vincetoxin melts at 59°. 

Although readily soluble in chloroform or water alone, soluble vin- 
cetoxin is insoluble in aqueous chloroform. It is precipitated by_a 
number of salts, notably by sodium chloride. With potassium mer- 
enric iodide or with iodine solution, vincetoxin yields precipitates in 
presence of inorganic acids only, and not in presence of organic acids. 
The insoluble variety will, however, give a precipitate with these re- 
agents in presence of oxalic acid. C. H. B. 


Active Constituents of Skimmia Japonica. By J. F. E1sx- 
MAN (Chem. Centr., 1884, 42, 780).—Skimmia Japonica is a shrub 
belonging to the family Rutaces, growing in Japan. By distillation 
with steam, the author isolated a brown ethereal dextrorotary oil 
of peculiar odour, somewhat resembling that of pomegranate and 
juniper oils; its sp. gr. = 0°8633 at 20°. The oil scarcely reduces 
silver solutions, and gives only a slight reaction with sodium hydrogen 
sulphite. On distillation, the oil yields two principal fractions, the one, 
an oil boiling at 170—175°, probably a terpene of the formula 
CH, giving an orange-red coloration with sulphuric acid, a 
brownish-violet coloration with hydrochloric acid, and thickening, on 
exposure to air; the other a solid, camphor-like substance, C,oH,.O, 
distilling at 225—235°. The residue in the retort boils above 250°, 
solidifies in the cold, and is soluble in chloroform. 

The alcoholic extract of skimmia wood contains a crystalline glu- 
coside, skimmin, C\;sH,O, + H.O; this melts at 210°, does not 
appear to be poisonous, and has a fine blue fluorescence in alkaline 
solution. Its aqueous solution is neutral, does not reduce Fehling’s 
solution, or precipitate metallic salts with the exception of basic lead 
acetate. 

When boiled with mineral acids, skimmin is split up into sugar 
and skimmetin, C,H.O;; this is a crystalline body, having a fine 
blue fluorescence, in aqueous, alcoholic, and alkaline solutions, 
not destroyed on addition of strong sulphuric acid. It gives a blue 
coloration with ferric chloride, and with gold chloride a red colour 
changing to violet and ultimately to blue. H. P. W. 


Morin. By R. Benepixr and C. Hazura (Monatsh. Chem., 5, 
667—677).—The previous study of this compound convinced the 
authors that the formula of morin is probably C,;H1O;, a conclusion 
borne out by the study of its derivatives (Abstr., 1884, 1179). 
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Bromo-derwwatives of Morin.—According to Hlasiwetz and Pfaudler 
(Sitzungsber. Kais. Akad., 50, 13), morin forms a tribrominated 
derivative: by treating an alcoholic solution of morin with bromine, 
the authors have obtained a monethyl ether of tetrabromomorin, 
C,sH;Br,0,Et + 3H,0, which crystallises from aqueous alcohol in large 
colourless crystals melting at 135°. Tetrabromomorin, C;;sH,Br,O; + 
24H,0, is obtained by treating this compound with hydrochloric acid, 
or, better still, with stannous chloride and hydrochloric acid. By 
precipitation with water from its alcohol solutions, it is obtained in 
fine needle-shaped crystals melting at 258°. 

Morinsulphonie acid, C;sH,O;.SO;H, is obtained by heating morin 
with concentrated sulphuric acid. It is sparingly soluble in cold, 
easily in hot water, is soluble in alcohol and glacial acetic acid, but 
insoluble in ether. Its aqueous solutions are yellow, the colour being 
intensified by the addition of an alkali; it dyes wool and silk directly. 
The potassium salt, C;;H,KO;SO,;K + 3$H,0, crystallises in yellow 
needles, dissolving in water to form a greenish fluorescent solution. 
The barium salt, C,;H,SO,.Ba, obtained by treating a solution of the 
acid with barium carbonate, is but sparingly soluble in water; from 
hot aqueous solutions, it separates on cooling as a yellow flocculent 
precipitate. 

Morinsulphonic acid, treated with bromine, yields tribromophloro- 
glucinol, and its barium salt on nitration yields trinitrophloroglucinol, 
which is easily soluble in water and alcohol, and crystallises in micro- 
scopic hexagonal crystals melting at 159—160°. Its aqueous solutions 


P. B. 


yield with baryta a precipitate of the salt [C,(NO,);05].Bas. 
P. 


Action of Ethylic Diacetosuccinate on Ammonia and 
Primary Amines. By L. Knorr (Ber., 18, 299—311).—The author 
has shown that ethylic acetoacetate reacts with primary and secondary 
amines to form quinoline-derivatives (Abstr., 1884, 302 and 1198; 
this vol., p. 273), and that ethylic diacetosuccinate reacts with phenyl- 
hydrazine to form dimethyloxyquinizine (Abstr., 1884, 302, 1153, and 
1377), and expected that the reaction of the ethylic diacetosuccinate 
with ammonia and primary amines would lead to the formation of 
similar compounds; his experiments, however, show that substituted 

COOEt.C : CMe 
pyrolline-derivatives of the general formula | NR’, 

COOEt.C : CMe 
are formed. These substances are all insoluble in water, acids, and 
alkalis, readily soluble in alcohol, ether, and chloroform; on hydro- 
lysis, they yield the corresponding acids, and these, when heated at 
200—300°, are converted, with loss of carbonic anhydride, into the 
corresponding substituted pyrollines. The acids are all insoluble in 
water, sparingly soluble in ether, soluble in hot alcohol and glacial 
acetic acid. ‘The potassium salts are insoluble in alcohol. 

Ethylic dimethylpyroliinedicarboxylate, CsNHMe.(COOEt),., is ob- 
tained by dissolving ethylic diacetosuccinate in concentrated am- 
monia ; it separates after a short time as a yellow oil which soon solidifies 
to a crystalline mass. Addition of strong acetic acid accelerates the 
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reaction. It crystallises in fine needles and melts at 90—91°. From 
its formation, it must have the symmetrical formula— 


[Me : COOEt : COOEt : Me = 2:3:4: 5], 


whilst the isomeric compound obtained from ethylic amidoacetate 
(A-imidobutyrate) (Abstr., 1884, 1368) must have the unsymmetrical 
constitution [COOEt : Me : COOEt : Me=2:3:4:5]. Dimethyl- 
pyrollinedicarboaylic acid could not be obtained free from the mon- 
ethyl! salt. 

Ethylic trimethylpyrollinedicarbozylate, CsNMe,(COOEt),, prepared 
from methylamine and ethylic diacetosuccinate, crystallises in thick 
prisms and melts at 72°. The free acid, CiNMe,(COOH)., forms a 
fine crystalline precipitate ; it turns red on drying, and at 240—245° 
decomposes with evolution of carbonic anhydride. 

Ethylic phenyldimethylpyrollinedicarbozylate, 


C,NPhMe,(COOEt), [Ph : Me: COOEt : COOEt : Me = 1:2:3:4:5], 


prepared in a similar manner by means of aniline, forms a solid crystal- 
line mass, melts at 37—38°, and distils at 280° under 50 mm. pressure. 
The free acid forms a white powder, and decomposes at 224° into car- 
bonic anhydride and the corresponding pyrolline. 

Ethylic paratolydimethy lpyrollinedicarboxy late, 


C,N(C;H;)Me,(COOEt), [ C,H, = 1], 


crystallises in broad tables, and melts at 67°. The free acid crystal- 
lises in needles and decomposes at 250°. 
Ethylic B-naphthyldimethylpyrollinedicarbozylate, 


C.N (CiH;) Me,(COOEt) ’ 


crystallises in needles and melts at 124°. The free acid is sparingl 
soluble in most solvents and decomposes at 260°. 

Ethylic phenyldimethylpyridazindicarborylate, C\sH.2N2Ox, is obtaiped 
by the action of phenylhydrazine on ethylic diacetosuccinate in aceti 
acid solution. It stands in close relationship to the substances above 
described. It crystallises in prisms and melts at 127°. The free acid 
crystallises in needles and decomposes at 220° into carbonic anhydride 
and a crystalline substance not yet investigated. 

As already mentioned, the pyrollinedicarboxylic acids are decom- 
posed when heated into carbonic anhydride and substituted pyrollines. 
These substances form very volatile colourless oils, which soon assume 
a yellow or red colour on exposure to air, and are resinified by strong 
acids. Those containing aromatic groups can be crystallised. Para- 
tolyldimethylpyrolline, C,NH,Me2.C,;H, [C;,H, : Me: Me = 1: 2: 5], 
described as an example of the rest, is crystalline, melts at 45—46°, and 
boils without decomposition at 255° under a pressure of 774mm. It 
is readily volatile with steam, and has a peculiar smell like that of 
rosin. It is insoluble in water, alkalis, and acids, readily soluble in 


most other solvents. A. J. G. 


Action of Ethylic Benzoylacetoacetate on Phenylhydrazine. 
By L. Knorr and A. Bianx (Ber., 18, 311—317).—This reaction leads 
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to the formation of a substance which must be regarded as derived 
from a base, C;N,H,, standing to pyrroline in the same relation that 
pyridine does to benzene, and having a constitution expressed either 
CH:N- : a 
by <ag:cyq>NHor || | NH. 
Y SCH: CH Gn CH” 

Ethylic methyldiphenylpyrazenecarborylate, C;N,.MePh,.COOEt, is 
prepared by gradually adding phenylhydrazine (46 parts) to ethylic 
benzoylacetoacetate (100 parts); the mass becomes strongly heated, 
water separates, and after a while the new compound separates, and 
is purified by washing with ether and recrystallisation from alcohol. 
It melts at 121—122°, can be distilled unaltered, is readily soluble in 
chloroform, hot alcohol, ether, light petroleum, and strong acids, but 
is insoluble in water and alkalis. The free acid, Cy,H,N.O., is 
obtained from the ethy] salt by saponification with alcoholic potash, 
&c. It is crystalline, melts at 205°, is readily soluble in alkalis, 
ether, chloroform, benzene, and concentrated acids, insoluble in water 
and dilute acids. It is monobasic ; numerous salts were prepared of 
which the potassium salt, C,,H,;N,0.K, and silver salt, C,,;H,;N,O.Ag, 
were analysed. 

Methyldiphenylpyrazene, C;N,HMePh,, is obtained from the acid 
above described by heating for some time at 240—260°. It is crystal- 
line, melts at 63°, boils at 355° under 750 mm. pressure, is insoluble 
in water, but soluble in the other usual solvents. It acts as a weak 
tertiary base ; the hydrochloride and nitrate crystallise in needles ; the 
platinochloride, (C,s6H,;N2).,H,PtCl, + H,O, forms orange-red needles, 
and melts with decomposition at between 160—200°. The methiodide, 
C,,H,;N,I, crystallises in needles, melts at 187°, is sparingly soluble 
in water, soluble in alcohol and chloroform, insoluble in alkalis, ether, 
benzene, &c. It is resolved into its components on heating. Moist 
silver oxide converts it into the corresponding ammonium base. The 
platinochloride crystallises in orange-red needles and melts at 241°. 
Methyldiphenylbromopyrazene, C;N,BrMePh,, obtained by adding bro- 
mine to a solution of methyldiphenylpyrazene, melts at 75°, is soluble 
in alcohol, ether, and chloroform, insoluble in water and dilute acids ; 
the bromine is not removed by boiling with alcoholic potash. Methyl- 
diphenylpyrazene is not attacked by acid reducing agents, and only 
slowly by sodium-amalgam; it is, however, readily reduced by the 
gradual addition of metallic sodium to its boiling alcoholic solution. 
Dihydromethyldiphenylpyrazene, C\sH,.N2, so produced, crystallises in 
long prisms, melts at 109°, is soluble in concentrated acids, ether, 
alcohol, benzene, &c., insoluble in water, dilute acids, and alkalis. 
When treated with nitrous acid in acid solution, the dihydro-base gives 
an intense coloration, the colour being discharged by alkalis. When 
heated with hydrochloric acid at 150°, the base is converted into a 
bluish-green resin. A. J. G. 


Compounds from Animal Tar. By H. Werpen and B. Pick 
(Monatsh. Chem., 5, 656—666).—A mixture of bases was obtained 
from the fraction of animal tar boiling at 170—180°, after oxidation 
with dilute sulphuric acid and potassium dichromate and removal of 
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the quinone and fatty acids formed by distillation with steam. These 
bases were converted into their hydrochlorides by evaporation with 
hydrochloric acid, and next heated with concentrated sulphuric acid 
at 190—200° to remove pyrroline, &c. The bases obtained from the 
sulphates formed a liquid boiling at 162—184°, the chief fraction dis- 
tilling at 170—180°. This fraction was converted into the platino- 
chlorides, which, by fractional crystallisation, were separated into 
three portions: (A.) A sparingly soluble crystalline platinochloride, 
from which lutidine was obtained. (B.) A more soluble but crystal- 
line salt, consisting of the salts of two bases. (C.) A soluble, oily 
uncrystallisable salt. From this last fraction, a base having the com- 
position C,H,,N, was obtained. It is a colourless oil, strongly refrac- 
tive, slightly soluble in water, and boils at 177°8° (bar. 758'4 mm.), 
its sp. gr. is 09286 at 16°8°. On oxidation, it yields lutidinic acid 
melting at 219° (Weidel and Herzig, Monatsh. Chem.,1, 20). This 
base is an isomeride of the different known collidines, and from its 
behaviour on oxidation the authors style it a-methylethylpyridine. 
The results of this investigation also prove Anderson’s collidine, 
b. p. 179°, to be a mixture of several bases. P. P. B. 


Commercial Picoline. By A. Lapensure and C. F. Rota 
Ber., 18, 47—54).—The authors examined commercial picoline with 
the object of separating its two constituents, a- and 6-methylpyri- 
dine (Weidel, Abstr., 1880, 269), and converting them into the corre- 
sponding piperidine bases. The picoline employed was obtained from 
Kahlbaum and boiled at 125—145°. On distilling, two principal 
fractions were obtained: I boiling at 132—135°, and IT at 139—142°. 
Both fractions were reduced by treating their alcoholic solutions with 
sodium. 

Fraction I, when thus treated, yielded a-methylpiperidine. This 
was isolated from the products of the reduction by slowly adding 
carbon bisulphide to the free base. a-Methylpiperidine a-methyl- 
piperylthiocarbamate, CsH.N.CS.SH.NH.C;H,Me, thus prepared, 
crystallises in colourless needles which melt at 118°, but sublime 
without change at 100°. It is exceedingly soluble in the usual solvents, 
and is best crystallised from dry ether. It is decomposed by 
hydrochloric acid, sulphur being precipitated and a-methylpiperiiline 
hydrochloride formed, which crystallises in easily soluble colourless 
needles, melting at 189°. The free base is a colourless liquid boil- 
ing at 118—119°. The platinochloride is easily soluble, the mercuro- 
chloride sparingly so, the hydrobromide yields colourless needles 
melting at 182°. When treated with iodine dissolved in potassium 
iodide, the hydrochloride yields a periodide. This fraction, and even 
the higher fractions, also contain pyridine. 

Fraction II, when reduced, yielded a mixture of piperidine bases 
which could not be separated. The unreduced liquid (b. p. 139— 
142°) was therefore examined. It was found to contain a little 
8-methylpyridine—detected by its yielding pyridinecarboxylic (nico- 
tinic) acid on oxidation—but consisted principally of a dimethylpyri- 
dine or lutidine, which the authors consider to be the aa'-compound. 
This substance was purified by the help of its mercuriochloride, 
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(C,H,N)HHgCl,, which crystallises in highly refracting colourless 
scales, melting at 186°. The free base is a colourless oil which boils 
at 142—143°, and has a penetrating odour resembling that of oil of 
peppermint. It is freely soluble in cold, less so in hot water. When 
oxidised with potassium permanganate, it yields a pyridinedicarbozylic 
acid, C;SNH,(COOH),, which crystallises in colourless highly refract- 
ing prisms or scales melting at 225°, and appears to be the same as 
that described by Dewar (this Journal, 1871, 144). When reduced in 
alcoholic solution with sodium, this lutidine yields a piperidine base, 
C;H,;N, which boils at 127—130°, and has the disagreeable odour 
peculiar to these bases. It is a colourless mobile liquid, miscible with 
water, ether, and alcohol, and has a sp. gr. = 0°8492 at Its 
platinochloride forms large orange crystals melting at 212°, its hydro- 
bromide easily soluble needles. bb. F. F. 


Constitution of Pyridine-derivatives derived from Couma- 
linic Acid. By H. v. Pecumann (Ber., 18, 317—319).—Some doubt 
being felt as to the accuracy of the constitution assigned by the 
author and Welsh (Trans., 1885, 154) to the acid (methoxynicotic 
acid), formed by the methylation of hydroxynicotic acid or the action 
of methylamine on coumalinic acid, the subject was reinvestigated. 
When the acid is treated with sodium-amalgam and water, methyl- 
amine is evolved; phenoxynicotic acid, on similar treatment, yields 
aniline. These results point to a direct union of the methyl- or phenyl- 
group with nitrogen instead of to oxygen, and lead to the constitu- 
tion of the acids being expressed by the general formula 


()° 
coon | J 


Whether an intermolecular change occurs in their formation, from 
hydroxynicotic acid, or whether the latter has a similar constitution, 
must be settled by further investigation. A. J. G. 


Trimethylquinoline. By L. Brrenp (Ber., 18, 376—377).— 
1:3: 4 Trimethylquinoline, C,H,Me;N, is prepared by Skranp’s re- 
action from pseudocumidine [Me : Me : Me: NH, = 1:3:4:6]. It 
crystallises in lustrous white prisms, melts at 42—43°, and boils at 
285—287° (uncorr.). The nitrate, Cy.H,;N,HNO,, crystallises in 
asbestos-like needles ; the platinochloride, (CHi3N)2,H,PtCl, + 2H,0, 
in sparingly soluble orange-red needles; the hydrogen sulphate, 
C,.H,;N,H.SO,, forms lustrous white prisms. A. J. G. 


uinoline-ammonium Bases. By A. Bernrusen and W. Hess 
(Ber.,18, 29—38).—Methylquinaldiniwm hydroxide, C;>H,N Me.OH, was 
obtained by treating a cold aqueous solution of quinaldine methiodide 
(Doebner and v. Miller, Abstr., 1884, 184) with cold alkali, and extract- 
ing with ether. It forms a yellowish resinous mass which undergoes 
partial decomposition when exposed to the air, apparently forming an 
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anhydride analogous to the oxide (C,H;NMe),0, described by La 
Coste. The base is very unstable, and could not be obtained in a state 
pure enough for analysis. Its platinochloride crystallises in rhombic 
plates having the formula (CjH,NMe),PtCl. When an etheric 
solution of the base is treated with hydriodic acid, quinaldine meth- 
iodide is re-formed. 

Methylflavolinium hydroxide, CjH;NMe.OH, was obtained by 
converting flavoline (O. Fischer and C. Rudolph, Abstr., 1882, 
1066) into its methiodide, and decomposing this with an alkali. 
Flavoline forms glistening white crystals, and boils at 373—375° ; its 
methiodide crystallises in dark-yellow glittering quadratic prisms, 
which are easily soluble in boiling water or alcohol, and melt with 
decomposition at 185°. Methylflavolinium hydroxide forms a 
yellowish resinous mass, but could not be obtained in a pure state. 
Its platinochloride crystallises in yellowish needles of the formula 
(C,¢H,;N Me).PtCl,. 

Benzylquinolinium hydrowide, C;H;.C,H;N.OH, already described by 
Claus and Himmelmann (Abstr., 1881, 182), was carefully heated in 
small fractioning flasks. A considerable quantity of an almost colour- 
less oil passed over below 250°, leaving in the flask a brown residue, 
which, when strongly heated, partly distilled above 360° as a thick brown 
oil. The lower boiling fraction contained quinoline and a residue 
insoluble in hydrochloric acid, which the authors believe to have been 
a mixture of benzyl alcohol and decomposition-products thereof. It 
therefore appears that the first reaction which takes place when benzyl- 
quinolinium hydroxide is heated may be expressed by the equation 
C;H,.C,H;,N.OH = C,H;N + C;H;.OH. No benzylquinoline could be 
detected in the decomposition-products. 

Methylquinolinium hydroxide was also subjected to careful heating, 
but the decomposition was always more complete: hydroquinoline- 
derivatives appear to be formed, but no trace of either methylquinoline 
or quinoline could be detected amongst the products. 

The authors consider that the results of these investigations confirm 
the view of one of them (Bernthsen) that these bodies are to be con- 
sidered as true ammonium bases, and disprove the views and formule 
propounded by Claus. Claus explains, for instance, the formation 
of his methylquinoline (Bernthsen’s methylquinolinium hydroxide) 
according to the equation 


ON mS, 2: ON. a> + ML 
(a) (a) 
The authors point out that the formation of methylquinaldinium 
hydroxide from quinaldine methiodide (where the a-H is replaced 
by Me which is not split off in the reaction) proves the incorrectness 
of this view, and that the decomposition of benzylquinaldinium into 
quinoline shows that in the hydroxide the benzyl-group is still attached 
to the pentad nitrogen-atom, and has not gone to the a-C position. 
The non-formation of quinoline from methylquinolinium hydroxide 
and similar methyl bases does not militate against Bernthsen’s views, 
as these bodies are so unstable that decomposition sets in at a lower 
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temperature than that necessary to split up an alkylammonium 
hydroxide into a tertiary amine and an alcohol. me %. FF. 


Diphenylpseudoamphiphenacylnitrile. By R. Méxtau (Ber., 
18, 163—168).—Diphenyldiisoindole was, at the time of its discovery 
(Abstr., 1883, 342), considered to be the first representative of the 
paranitriles, but it has since been shown that Staedel’s isoindole belongs 
to this class of compounds. The name amphiphenacylnitrile is proposed 
for isoindole, and the author points out that it may be represented by 

CPh.CH- CPh.CH 
either of the formule NH{| | _»>NH, or NG, Gpy>N, but 
CH.CPh - 
that its properties appear to be in favour of the second. If this view 
is correct, diphenyldiisoindole cannot be regarded as a phenyl-substi- 
tution-derivative of amphiphenacylnitrile, but as derived from the 
(hypothetical) isomeride. It is therefore named diphenylpseudoamphi- 
phenacyInitrile. 

When phenacylanilide is distilled, water first comes over with some 
unaltered substance, and afterwards diphenylpseudoamphiphenacyl- 
nitrile, which is obtained pure by re-distillation. It is also produced 
on heating phenacylanilide hydrochloride with phosphorus penta- 
chloride at 100° :—2COPh.CH,.NHPh + 2PCl; = C.,H.2.N, + 2POCI, 
+ 4HCIl. 

The supposed nitroso-derivative, CsH»N,O., previously described 
(loc. cit.), does not behave like nitrosodimethylaniline with phenol and 
sulphuric acid ; it possesses both basic and acid properties, the sodium 
salt having the composition C,,H,,N,(ONa),. It is therefore concluded 
that this compound is not a true nitroso-derivative, but probably 
contains the isonitroso-group (: NOH). When the nitrate (Joc. cit.) is 
warmed with nitric acid of sp. gr. 1:18, a mixture of mono- and 


di-nitrodiphenylisonitrosopseudoamphiphenacylnitrile appears to be 
formed. A. K. M. 


Diquinolines. By E. Oxrsrermayer (Ber., 18, 333—334).—The 
author confirms Roser’s opinion (Abstr., 1884, 1371, and this vol., 
p. 275) as to the non-identity of diquinoline from benzidine with 
Weidel’s «-diquinoline, inasmuch as this latter base unites with only 
ene molecule of methyl sulphate to form a compound of the formula 
C\sHi2N2,MeSO,H; this dissolves in alkalis with citron-yellow colour, 
the aqueous solution not showing the slightest trace of fluorescence. 
It is thus distinguished sharply from the diquinoline from benzidine 
which, as already shown by Oestermeyer and Henrichsen (this vol., 
p. 173) gives a strongly fluorescent aqueous solution, and strikes a 
blood-red coloration with alkalis. A. é. &. 


Quinolinecarboxylic Acid (Cinchonic Acid). By A. Cravs 
and T. Mucuatt (Ber., 18, 362—366).—The oxidation of cinchonine 
to cinchonic acid is more conveniently effected by nitric acid (sp. gr. 
1:3) than by chromic mixture ; nitrodioxyquinoline is formed to some 
extent at the same time. Phosphoric chloride acts on cinchonic acid, 
forming a substance subliming in yellow needles, apparently cinchonic 
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chloride hydrochloride, C,NH,.COCI,HCl, it could not, however, be 
obtained in a pure state. Cinchonic acid unites readily with benzyl or 
methyl bromide when heated in sealed tubes at 130—170°. The com- 
pound with benzyl bromide, C,oH;O,N,C;H,Br, crystallises in colourless 
silky needles, melts at 130° (uncorr.), and is readily soluble in water 
and alcohol, insoluble in ether. When heated in aqueous solution, it 
yields quinolinebenzylbetaine, C,.H,O,N.C;H, + 3H,0, crystallising in 
colourless quadratic tables. These melt at 83—84°, re-solidify on 
further heating at 110°, and again melt with decomposition at 190°. 
It is readily soluble in water and alcohol, insoluble in ether and 
chloroform. The aqueous solution has a neutral reaction, and gives a 
red coloration with ferric chloride. Hydrochloric acid converts the 
betaine into a substance identical with the additive compound formed 
by cinchonic acid and benzyl chloride. By the action of soda on 
either the betaine or the compound of benzyl bromide with cinchonic 
acid, a new acid is formed which has not been obtained in a pure 
state. 

Quinolineparasulphonic acid does not form additive products when 
heated with alkyl haloid compounds, its silver salt however reacts 
with these compounds, forming quinoline sulphobetaines ; silver quino- 
lineparasulphonate and ethyl bromide yield a crystalline compound of 
the formula C,NH,SO;Et + 2H.,0. A. J. G. 


f-Naphthoquinolinesulphonie Acid. By C. Genrit (Ber., 18, 
201—202).—In order to prepare this compound, A-naphthylamine- 
sulphonic acid is heated with glycerol, nitrobenzene, and concentrated 


sulphuric acid. The excess of nitrobenzene is expelled by steam, the 
residue converted into barium salt, filtered from the barium sulphate, 
and the barium precipitated by the addition of sulphuric acid. 
B-Naphthoquinolinesulphonic acid, SO;H.C,oH; : CSNH; + Aq ? crystal- 
lises in groups of slender white needles, dissolves sparingly in alcohol 
and cold water, but readily in hot water. The barium salt, 
(C\;HsN.SO;).Ba, when dried over sulphuric acid, contains 12°82 per 
cent. water, and the silver salt, SO,;Ag.CjyH;:C,;NHs;, 15°00 per 
cent. (3°5 mols. H,0). $-Hydroxynaphthoquinoline, OH.CH;:C;N Hs, 
obtained by fusing the acid with potash, does not melt at 250°, but 
sublimes with partial decomposition; it yields a sparingly soluble 
platinochloride which crystallises in yellow needles. A. K. M. 


Hydro-compounds of Cinchonic Acid. By H. Wervet and 
K. Hazura (Monatsh. Chem., 5, 643—655).—One of the authors has 
already shown (Abstr., 1882, 531) that when methyltetrahydro- 
cinchonic acid is heated at 100° it is converted into an oil; further 
investigation has shown this substance to be methyltetrahydrocin- 
chonic anhydride, (CpH;NMe.CO),O. It is an almost colourless oil, 
boiling at 297—299°, under 744°3 mm. pressure; it is decomposed by 
exposure to the air. When heated with hydrochloric acid at 150°, it 
yields methyl chloride, and the hydrochloride of tetrahydrocinchonic 
acid, thus: C.2H»N,O,; + H,O + 4HCl = 2MeCl + 2C,H,,NO.,HCI. 
When heated at 150° with solutions of caustic alkalis, the anhydride 
yields salts of homohydrocinchonic acid, the free acid is obtained by 
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decomposing the product of the reaction with sulphuric acid. It 
crystallises from ether and light petroleum in aggregations of white 
pearly scales, melting at 125°, and having the composition C,,H,,;NO,. It 
is an extremely feeble acid, but forms well-defined crystalline salts with 
acids. Its hydrochloride, Cy)HjMeNO,,HCl + H,0, crystallises in large 
colourless crystals, of the prismatic system, a:b :c=0°9314 : 1: 2°07; 
observed faces, 001, 012,111. The methiodide, CjH,MeNO,.,MeI + 
H,0, crystallises in large, transparent, slightly yellow crystals, 
belonging to the monoclinic system; when treated with silver oxide, 
it yields a compound of the formula C,H,Me,NO, + H,0, the 
aqueous solution of which evaporated in an atmosphere of hydrogen 
forms small, colourless shining crystals, extremely soluble in water. 
Homohydrocinchonic acid heated at 170° with concentrated 
sulphuric acid yields lepidinesulphonic acid; this crystallises from 
hot water in yellowish, flexible lustrous leaflets, having the composition 
CyHsN.HSO;. The production of this compound indicates that in 
homohydrocinchonic acid one methyl-group is contained in the 
hydropyridine nucleus. re. mh 


The Conine Group. By A. W. Hormayn (Ber., 18, 109—131). 
—When conine hydrochloride or hydromide is acted on by bromine, 
an additive product (C,H,,N,HBr,Br,?) is obtained, and this, when 
treated with soda solution, yields the compound C,H,NBr as an 
almost colourless, heavy liquid of penetrating odour. The same com- 
pound is obtained when bromine (1 mol.) is mixed with a 5 per cent. 
solution of sodium hydroxide (1 mol.), which is then well cooled, and 
conine (1 mol). added. By the action of sulphuric acid on the pro- 
duct, hydrogen bromide is eliminated and a-coniceine (this vol., p. 401) 
formed; whilst if the change is effected by means of an alkali, 
y-coniceine is produced differing from both the a- and 8-compounds. 
In order to obtain a-coniceine, the bromine-derivative is gradually 
added to concentrated sulphuric acid, and the colourless solution ob- 
tained slowly heated to 140°, and maintained at this temperature as 
long as bromine and hydrobromic acid are evolved, after which the 
acid is neutralised by the addition of alkali. To obtain y-coniceine, a 
dilute solution of conine hydrochloride or hydrobromide (1 mol.) is 
mixed with bromine (1 mol.), and the product treated with a dilute 
solution of an alkali (2 mols.). The whole is heated for about half 
an hour on a water-bath. As the liquid cools, a little tribrom- 
hydroxyconine hydrobromide separates, whilst y-coniceine and un- 
altered conine remain in solution; these two bases may be separated 
by means of stannic chloride, which yields a well-crystallised double 
salt with y-coniceine. This base forms a colourless transparent liquid 
lighter than water, in which it dissolves sparingly with a strongly 
alkaline reaction ; its odour closely resembles that of conine, whilst 
as a poison it appears to act even more powerfully than the latter 
substance. It remains liquid at —50° (distinction from the 2-com- 
pound), and boils at 173°; its salts are crystalline, but deliquescent 
(distinction from B-coniceine). The platinochloride, (CsH,sN)2,H2PtCl., 
aurochloride, CsH,;N,HAuCk, and the stannichloride, 


(C.HisN)2, H,SnClk,, 
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are also described. -y-Coniceine is shown to be a secondary amine 
by its behaviour with acetic anhydride and by its not yielding an iso- 
nitrile; the acetyl-derivative, CsH,,NAc, is insoluble in water and in 
hydrochloric acid ; it boils at 252—255°. When an alcoholic solution 
of the base is treated with methyl iodide and sodium hydroxide, and 
the iodide of the ammonium base thus formed is converted into the 
corresponding chloride, and then into the platinochloride, a salt is ob- 
tained which is not the expected compound, (CsH,,.MeNMe).PtCl,, but 
has the composition of the methylammonium salt of a dimethylated 
oxyconine, (CsH,;;Me,.NOMe).PtCl,; the aurochloride has the formula 
C;HisMe.NOMe,AuCl, When the hydroxide of the ammonium base 
is distilled, it yields dimethyloxyconine, CsH,;Me,.NO, and methyl 
alcohol, C;H,;Me,.NOMe.OH = C,H,;Me.NO + MeOH, also trimethyl- 
amine and a compound, C,H,,0 :—C,H,,;Me.NOMe.OH = C.H,,0 + 
H,O + NMe;. Dimethyloxyconine forms a colourless liquid of charac- 
teristic odour, is sparingly soluble in water, and boils at 225—226° ; 
the aurochloride has the composition CjH2NO,HAuCl. The com- 
pound C,H,,0 is an oil lighter than water and boils at 165—166°; it 
has a penetrating odour, recalling that of peppermint-oil. 
Tribromoayconine hydrobromide, C,H,,.Br;NO,HBr, which is pro- 
duced in the conversion of conine into y-coniceine (see above), may 
be obtained as the chief product if a larger proportion of bromine be 
employed: C,H,N + 4Br, + H,O = C,H,Br;NO,HBr + 4HBr. 
The platinochloride, (CsH,Br;NO).,H,PtCl, and aurochloride, 
CsH,,Br,NO,HAuCk, are described ; the free base is a heavy oil of pene- 
trating odour; the hydrochloride, sulphate, and nitrate are sparingly 
soluble and ecrystallise well. _Tribromhydroxyconine is very unstable 
and rapidly changes with production of the hydrobromide and of a 
base, C,H;,;Br,NO. By the action of tin and hydrochloric acid on the 
hydrobromide, y-coniceine is produced together with other bases. 
Dibromoxyconiceine, C;H,;Br,NO (see above), is a heavy oil having 
an odour resembling that of conine; it is unstable in the free state, 
but does not decompose in acid solution; the platinochloride, 
(C;H),;Br.NO),,H,PtCl,, is sparingly soluble. When dibromoxy- 
coniceine is acted on with tin and hydrochloric acid, oxyconiceine, 
C,H,;NO, is formed. It is a colourless liquid, has an odour somewhat 
resembling that of conhydrine, and distils between 210° and 220° ; its 
hydrochloride crystallises in needles ; the aurochloride has the formula 
C.H,;NO,HAuCk. Besides this base, a high boiling basic substance 
(coniceidine) is also produced in the last-mentioned reaction; its 
hydrochloride crystallises in small plates, sparingly soluble in water, 
readily in hydrochloric acid and in alcohol. Coniceidine, C\.H2.N2, 
may also be prepared by boiling oxyconiceine with alcoholic potash : 
2C,H,;;NO = CisHaN: + 2H,O. The platinochloride, C;;H.N2,H,PtCh,, 
forms almost insoluble stellate groups of needles. The free base 
melts at 55—56°, and boils above 300° with decomposition. From 
its formula it appears to be a homologue of nicotine. A. K. M. 


New Alkaloids of Cuprea Bark. By B. H. Paut and A. J. 
Cowntey (Pharm. Journ. [3], 15, 221—222, and 401—402).—The 
authors regarding homoquinine as a distinct alkaloid and not as a modi- 
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fication of quinine (Abstr., 1884, 1385), repeated Hesse’s experiment 
described in the Abstract referred to; they found one treatment with 
soda sufficient to effect the change, but that the quantity of quinine 
obtained was considerably less than the amount of homoquinone em- 
ployed. Examination of the soda solution disclosed the remainder of 
the homoquinine, in the form of a new alkaloid which they call 
cupreine. It crystallises from its ethereal solution in rhombic plates, 
different from those of homoquinine. No quinine is obtained by 
digesting it with soda; but the soda solution, on exposure and evapo- 
ration, sets to a jelly. In a quantitative experiment, a specimen of 
homoquonine yielded 62°37 per cent. cupreine and 37°63 per cent. 
quinine. Synthetical experiments, wherein mixed ethereal solutions 
of quinine and cupreine were allowed to evaporate slowly, resulted in 
the production of homoquinine. The authors have compared various 
salts of the three alkaloids, quinine, cupreine, and homoquinine, and 
find a marked difference in their characteristics :— 


Cupreine. Homoguinine. 


Sulphate 


Acid sulphate...... 
Hydrochloride .... 
Oxalate ....... eee 


eee 


Forms tufts of radiating acicular 
crystals. 


Less soluble than homoquinine 
salt ; crystals as above. 

Bunches of long needles with 
glassy lustre. 

Amorphous, more soluble than 
homogquinine salt. 

More soluble than homoqui- 


More soluble than cupreine 
salt, forms slender needles 
sometimes in stellate groups. 

On evaporation forms a gela- 
tinous residue. 

Amorphous, more soluble than 
cupreine salt. 

Delicate needles, opaque when 
dry. 

Very sparingly soluble. 


nine salt. 


Distinctly crystalline......... | Resinoid. 


Hydriodide 


Copious reference is made to Hesse’s paper (this vol., p. 276). 

D. A. L. 
By O. pe Contnck (Compt. rend., 99, 1077—1079).— 
Heavy quinoline, obtained by the action of an excess of potash on 
brucine, contains a small quantity of tetrahydroquinoline (Abstr., 


Brucine. 


1882, 414). Its platinochloride forms an orange-red crystalline 
powder, which rapidly changes into a modified salt or is completely 
reduced; no aurochloride could be obtained. The free base or a 
strongly acid solution of the hydrochloride almost instantly reduces 
gold chloride, ferric chloride, or stannic chloride. In these pro- 
perties tetrahydroquinoline closely resembles the pyridic dihydrides. 

It would seem that there is a gradation in the stability of the 
hydrogen combined with pyridic or quinolic alkaloids. Pyridic 
dihydrides are very unstable and have great reducing power ; quinolic 
tetrahydrides have the same properties in a somewhat less marked 
degree ; pyridic hexahydrides are not reducing agents and are much 
more stable, but they contain a certain number of hydrogen-atoms 
which can easily be removed from the molecule. 

The occurrence of tetrahydroquinoline in the crude quinoline from 
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brucine shows that this alkaloid, like cinchonine, contains in its mole- 
cule a quinolic tetrahydride. C. H. B. 


Brucine. By A. Hanssen (Ber., 18, 293—294).—A reply to Shen- 
stone (this vol., p. 276). 


Derivatives of Dimethylpiperidine. By A. Lapensure (Ber., 
18, 55).—With reference to Merling’s work on ‘“ Bromosubstitution- 
derivatives from Dimethylpiperidine,” the author calls attention to 
his own work with iodine in a similar direction (Abstr., 1882, 534 and 
983), and expresses the opinion that Merling will not in this way do 
much towards elucidating the relationship between tropine and 
piperidine. L. T. T. 


Cocaine. By E. Merck (Pharm. J. Trans. [3], 15, 426—428).— 
The paper refers to the use of cocaine in surgery. It produces 
local anesthesia; the fatal dose is small for the lower animals, but 
considerable for human beings. It has been employed successfully 
for ophthalmic and dental purposes. Dropping a 2 per cent. solu- 
tion into the eye causes an entire loss of feeling, lasting for 10 
minutes; whilst, if applied to a tooth, any operation may be per- 
formed on it without causing pain. The hydrochloride, salicylate, 
and citrate have been employed, but doubtless other cocaine salts 
“are equally efficient. D. A. L. 


Hymenodictyonine, the Bitter Principle of Hymenodictyon 
Excelsum. By W. A. H. Naytor (Pharm. Journ. [3], 15, 195— 
196).—The author has continued his experiments on this substance, 
and has taken special precautions in its preparation. In addition to 
facts already published (Abstr., 1883, 1141), he now adds, that by 
very slow evaporation of the ethereal solution, the alkaloid has been 
obtained in acicular crystals ; also that on treatment with concentrated 
sulphuric acid a solution is obtained yellow to wine-red by transmitted, 
and showing bronze fluorescence by reflected light, sulphurous acid 
being at the same time given off. From numerous quantitative experi- 
ments, he concludes that this alkaloid is a tertiary diamine of the 
composition C,,HyN, Its hydrochloride, C.;HjN2,2HCIl, its platino- 
chloride, and the diethyl-derivative have been examined; also the 
iodide of the latter, C.;HyEt.N.I., which forms rosettes of long needles, 
soluble in hot alcohol, and the platinochloride, ‘mans we ee 
which forms large crystals scarcely soluble in alcohol. D. A. 


Active Constituents of Nandina Domestica. By J. F. 
E1skmMan (Chem. Centr., 1884, 779—780).—This plant belongs to the 
family Berberidacew, and grows in China and Japan. Its leaves are 
said to possess intoxicating properties, or at least to act as an emetic. 
The author has isolated from the root-bark an alkaloid, nandinine, an 
amorphous white powder ; it assumes a dark colour when in aqueous 
solution, or on exposure to a moist atmosphere. Nandanine is 
soluble in the ordinary solvents, does not yield crystalline salts, is 
poisonous, and gives the ordinary reactions of alkaloids. It gives a 
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reddish-violet solution with strong sulphuric acid, which changes to 
blue on addition of a small quantity of nitric acid. Other oxidising 
substances, even ferric chloride, produce a green or blue colour, 
whilst selenic or telluric acid give rise firstto a green, and then toan 
indigo-blue coloration. Nandinine platinochloride gives a splendid 
blue colour with sulphuric acid, whilst with chlorine or bromine- 
water it gives a fine green. 

The numbers obtained by analysis agree with the formula 
C,,H:,NO,, according to which nandinine would be the homologue of 
hydroberberine, CyH.,NO,. Berberine seems to be also present in 


the plant. H. W. 


New Base occurring in the Animal Organism. By A. Kossg. 
(Ber., 18, 79—81).—Whilst continuing his researches on nuclein and 
its decomposition-products, guanine and hypoxanthine (Abstr., 1883, 
759; 1884, 97, and this vol., p. 286, &c.), the author has isolated from 
the pancreatic gland of the ox, a new base, C;H;N;, to which he gives 
the name adenine. It crystallises in needles which decompose before 
melting. It is soluble in alcohol and boiling water, and the aqueous 
solution has a neutral reaction. The sulphate, (C;H;N;)2,H.SO,, 
crystallises with 2H,0; the hydrochloride, platinochloride, and nitrate 
are also crystalline. It resembles hypoxanthine in its behaviour with 
silver nitrate. The author has also detected this base in the spleen 
of the ox and in pressed yeast. m Ze oe 


Ptomaines from Fish. By O. Bocxuiscn (Ber., 18, 86—89).— 
In a pamphlet on “ Ptomaines”’ (Berlin, 1885), Brieger has lately 
given the results of his researches on the putrefaction alka- 
loids obtained from cod-fish, &c. He obtained neuridine, C;H,,N:, 
ethylenediamine, muscarine, and gadinine, C;H,NO,. The author is 
carrying out similar researches with fresh-water fish. By the putre- 
faction of the perch, he obtained neuridine, dimethylamine, trimethyl- 
amine, a base apparently isomeric with trimethylamine, and traces of 
other basic substances. The base just mentioned resembles muscarine 
in properties, and is probably identical with a ptomaine obtained by 
Brieger from the human corpse. It forms a platinochloride crystal- 
lising in needles, and a hydrochloride which yields non-deliquescent 
colourless needles. These results seem to show that the alkaloids 
formed during the putrefaction of fresh-water fish are different from 
those obtained under similar circumstances from salt-water fish. 

L. %. F. 

Preparation of Hemin. By M. Suatrerer (7. Russ. Chem. Soc., 
1885, 30).—The following method is recommended for preparing 
considerable quantities of Teichmann’s hemin crystals, without pre- 
viously submitting the blood to any particular treatment :—To 1 vol. 
of glacial acetic acid heated to 80°, 1 vol. of ox blood, which has 
been defibrinated and filtered through cloth, is added, and the whole 
again heated to 80°; on cooling abundance of crystals are deposited ; 
these are repeatedly washed with water, collected, and again washed 
on the filter successively with water, alcohol, and ether. The 
crystals, which are oblong rhomboidal plates, are brownish-red by 
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transmitted, and dark violet-blue with a metallic’ lustre by reflected 
light. 

“The various forms of hemin crystals observed under the micro- 
scope, when blood is treated by Teichmann’s method, are due to 
variations in the relative quantities of blood and acetic acid, so that 
any of the forms hitherto described may be obtained by varying the pro- 
portions of acid and blood. The formation of the crystals is also affected 
by temperature ; if heated above 80°, the crystalline deposit is either 
diminished, or is redissolved and does not separate again on cooling. 

The yield of hemin crystals from 1 litre of blood by the method 
described is never less than 5 grams, generally about 83—90 per cent. 
of the amount theoretically calculated. When the blood was partially 
decomposed, or when the acid had been heated to 90—95", the crystals 
deposited were extremely small, but the supernatant liquid appeared 
almost colourless, so that the separation of the colouring matter must 
be complete under these conditions. A. T. 


Crystallographic form of Hemin. By A. Lacorio (J. Russ. 
Chem. Soc., 1885, 35).—Heemin crystals belong to the triclinic system, 
the principal combinations being: OP, coPco, 'P’co or coPoo, coPoo. 
‘P’co, sometimes coPco, coPco,0P. The angles measured are: OP, 
coPco = 121°, coPco, coPoo = 74°, coPoo, OP = 112°, and coPco, 
'P’co = 147°. The crystals are pleochroic in a high degree. P 

T 


Filtration of Albumin Solutions. By J. W. Runesere (Pfliiger’s 
Archiv, 35, 54—67).—A reply to Regéczy (ibid., 30, 544; compare 
also this vol., p. 405). 

Putrefaction of Albumin and Formation of Skatole and 
Indole. By E. and H. Satxowskr (Zeit. Physiol. Chem., 8, 417— 
466).—The occurrence of considerable amounts of indican, phenol, 
and benzoic acid in the urine in a case of peritonitis, led the authors 
to suppose that benzoic acid was formed by putrefaction in the 
intestinal canal. The analogy with the larger herbivora, in whose 
intestines food remains for long periods, and whose urine is charac- 
terised by the presence of those three substances, cannot be overlooked. 
The authors undertook some experiments on the results of the putre- 
faction of albuminous substances with a view to solve the question. 

The substances selected for the experiments were blood fibrin, lean 
muscle, and serum albumin. The manner of procedure is thus 
described :—The material—say horse flesh—weighing 2 kilos., was 
very finely chopped and placed in a large flask containing 8 litres 
of water at 40—42°; to this 200—240 c.c. of saturated solution of 
sodium carbonate was added, a quantity found sufficient to maintain 
the alkalinity of the solution to the end of the experiment; the 
mixture is then seeded with a putrefactive solution prepared by 
rubbing lean flesh with water in a mortar, and digesting it with sodium 
carbonate to decidedly alkaline reaction, in an incubator at 40—42° 
for two hours, at the end of which time it is in a putrid state and 
swarming with organisms; some few c.c. of this preparation are 
added to the large flask, which is then corked loosely and placed in 
the incubator ; when gas ceases to be evolved, the cork is driven in 
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more firmly. The authors prefer this inoculation to spontaneous 
decomposition, as the process can be more sharply watched. With 
flesh, the addition of nutritive salts is unnecessary. When the 
mixture had remained a fixed time in the incubator, it was distilled, 
without filtration or addition of acids, until the residue was about 
1—1} litre; in the strongly ammoniacal distillate indole and skatole 
were found and nearly all the phenol, also traces of fatty and aromatic 
acids in combination with ammonia, but the greater part of those 
acids remained in the residue as sodium salts. At the commencement 
of ebullition, the steam carried over a small quantity of a pale yellow 
oil which sank under water, and had the highly characteristic odour 
of mercaptan. Another substance of the nature of indole, but 
differing in certain reactions, was also found, the quantities of both 
being too small for full examination. One of them is probably the 
substance described by Brieger (Abstr., 1879, 806). 

The separation of indole and skatole from the distillate was effected 
by agitation with ether, after acidifying with hydrochloric acid. Any 
phenols or acids accompanying the indole and skatole are removed by 
agitating with soda, &c. 

The authors describe an exhaustive series of experiments, in which 
they submitted various substances to putrefaction for different periods, 
and estimated the indole and skatole formed, comparing this with the 
quantities of dissolved albumin contained originally in the substance. 

The samples containing most skatole were those from flesh or flesh 
fibrin, but in other cases the indole obtained from those substances 
contained merely traces of skatole. The authors account for the 
difference by assuming that the organisms with which the substance 
was inoculated contained more of the skatole ferment in one case, and 
of the indole ferment in the other. 

When the authors compare their researches with those of previous 
investigators on the origin of skatole, they find serious differences. 
Brieger looks on skatole as a constant product of putrefaction, but the 
authors believe that both skatole and indole have a common origin, 
and replace each other in varying proportions, owing to circumstances 
as yet but partially understood. In active putrefaction, the time neces- 
sary for the appearance of indole is very short—with preparations 
of flesh it required but two days. The indole group, according to the 
authors, forms a much greater proportion of the molecule of albumin 
than is generally supposed, and appears to differ in amount in dif- 
ferent albuminous substances, nor does it appear to be a direct pro- 
duct of putrefaction, but the result of bacteria working on an inter- 
mediate substance which is at present unknown. The experiments of 
Odermatt, Nencki, and Brieger have shown that the quantity of 
indole diminishes as the solution of the substance is kept for a longer 
period, but the authors did not find it so in their experiments; they 
note, however, that the others employed open vessels, whilst they used 
closed flasks. They account for the diminution by a process of oxida- 
tion, and believe that dilution of the solution has also an effect in this 
direction. Hoppe-Seyler has shown that putrid solutions, when sup- 


plied with sufficient oxygen, do not develop either indole or skatole. 
J. F. 
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Skatolecarboxylic Acid, a Product of the Putrefaction of 
Albumin. By E. and H. Satxowsxr (Zeit. Physiol. Chem., 9, 
8—22).—In addition to indole and skatole, the putrefaction of 
albumin yields other substances, amongst them skatolecarboxylic 
acid, CyH,NO, (compare Abstr., 1881, 175). It forms small leaflets 
easily soluble in alcohol and ether, sparingly in water; they dis- 
solve in hot water, but on cooling, the greater part is again pre- 
cipitated, the small portion left in solution reacting strongly acid. 
The acid is monobasic; the melting point is about 164°. On further 
heating it is decomposed, evolving carbonic anhydride, and yielding a 
sublimate of pure skatole. When the acid is mixed with a few drops 
of hydrochloric acid, a very dilute ferric chloride solution added, and 
the mixture boiled, a cherry-red colour is produced. 

The authors have found this acid in 15 carefully conducted ex- 
periments, and are inclined to regard skatolecarboxylic acid as the 
mother-substance of skatole, although the resistance of the material 
to bacteria appears contradictory to the hypothesis. 

The fact that the acid is inodorous leads to the belief that it is 
derived from the ferment of trypsin, but against this opinion there 
are also objections. J. F. 


Physiological Chemistry. 


Relative Digestibility of Fish in Gastric Juice. By R. H. 
Cuirrenpen and G. W. Cummins (Amer. Chem. J., 6, 318—332).—In 
this paper the authors have attempted to obtain some positive results 
as to the relative digestibility of the more common edible species of 
fish, comparing it at the same time with the digestibility of beef, 
veal, lamb, &c. Artificial digestion was the method employed, a 
solution of 5 grams of commercial “pure pepsin” in a litre of 
dilute hydrochloric acid of 0-2 per cent. strength forming the diges- 
tive mixture, a fresh quantity of which was prepared for each expe- 
riment. The flesh was freed as much as possible from tendons, 
fat, skin, and bones, and finely divided by chopping. The solid 
matter in every sample was determined, and then two portions, of 20 
grams each, weighed out to determine the digestibility. These were 
heated in a steam-bath for 30 minutes, then placed each in a beaker 
containing 200 c.c. of the standard gastric juice, and finally heated 
in a bath at 38—40° for 22 hours, with occasional stirring. The 
quantity digested was determined by making up the mixture with 
water to 250 c.c., filtering and evaporating to dryness 50 c.c. of the 
filtrate, and weighing the residue. This latter process was found to 
be much more convenient than filtering and weighing the undigested 
residue, as it was almost impossible to wash the latter free from 
peptones, owing to its gelatinous condition. In each case a duplicate 
analysis was made. 
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The results of the analyses, given in the appended table, show 
great divergence in the results obtained from different samples of the 


Digestibility. 
Solids, per cent. Beef = 100. 


25 *12—26 03 100 -00 
24 °29—24 96 94°89 
30 *84 92°15 
eeeeee 29 -87 “93 
Spring chicken (light meat) ..........+.. “64 “72 
= . (dark meat) ......ee.ee08 ‘70 42 
Lake white 02... ccccccccccccccccccceces *56 ‘78 
Bhradd .. cc ccccccccccccccccsccecccscece : ‘ 
x (light meat) ....ecececececeeeees 
95 (dark meat) ....ccccccccccccccces 
Salmon 


wg noanen Cankese been e6enobenen 
Sedan <. cccsce ce Cen ekeene ewe te 
BEE oo 06 cc 00 cndececsvecccoes 


Flounder . 
Sea bass 


Haddock ....ccceccccccccvcccccsccess 
Herring. ......+seeee0s ec cccccccccccces 
Striped bass..cecesecececccccccecceces 
Red snapper 

Teowk, DECC. coccececcccccccccccoesecs 
Sea robin ....eeeeee 

White perch .... 

Fresh cod ..... 

Eel... ..ce Pe ccereccccecece eo cccene 
Flat fish R 
Lobster (young) ....+.seee- occcccccers 
(large female) 

(large male). ..ceseseccccsecece 
Crab ..ccccccccccccccccccscccvesccces 
Frog’s legs ...cccccccccccscccccccecess 


” 


same species of fish, and point to the conclusion that there are other 
conditions, such as age, sex, &c., which affect the digestibility of their 
flesh, and which must be taken into account in generalising from 
these experiments; examples of this are seen in the three experiments 
on the lobster. Generally speaking, the white flesh is more easily 
digestible than red or dark flesh. The low digestibility of the flesh of 
fresh cod is noteworthy. 

The whole of the flesh experimented on was steam-cooked. Raw 
meat, of whatever kind, was found to be much more easily digestible, 


as experiments with raw and cooked beef and blue fish showed. 
J. K. C. 
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Physiological Action of Cocaine. By Grasset and JEANNEL 
(Compt. rend., 100, 364—366).—Cocaine hydrochloride was ad- 
ministered to monkeys and dogs by hypodermic injection in different 
quantities. The results lead to the following conclusions :—Cocaine 
produces in monkeys violent attacks of convulsions. Chloral is 
antagonistic to cocaine both in respect to its effect on the excitomotor 
functions and the temperature of the body. The thermal effect of 
cocaine seems to be different in the case of monkeys and dogs. Anti- 
pyrine does not seem to be antagonistic to cocaine so far as thermal 
effect is concerned (see p. 565). C. H. B. 


Physiological Effect of Cinchonamine Sulphate. By G. Séz 
and BocuEFrontaine (Compt. rend., 100, 366—368).—The effects pro- 
duced by cinchonamine sulphate are progressive weakening of the 
physiological activity of the central nervous system, weakening and 
slackening of the movements of the heart, and, in mammalia only, 
indistinct convulsions. Large doses rapidly produce death by stop- 
page of the heart in diastole, both in batrachians and mammalia. 
Atropine does not restore movements of the heart which have been 
arrested by cinchonamine. The toxic action of cinchonamine is about 
six times as great as that of quinine, cinchonidine, or cinchonine. 

C. H. B. 

Origin of the Fibrin Ferment. By L. C. Wootprwwce (Proc. 
Roy. Soc., 36, 417—420).—The fibrin ferment which appears in shed 
blood is generally supposed to arise from the cellular elements of 
blood, from the white or some special kind of other corpuscles, either 
by their discharge of the ferment into the blood, or by their actual 
disintegration. Although this may be one source of fibrin ferment, yet 
in this paper evidence is brought forward to show that it may make 
its appearance in blood plasma perfectly free from cells, and it must 
thus arise from some constituents of the plasma. This ferment does 
not pre-exist in normal plasma, although it may make its appearance 
even in the absence of all cellular matter. ¥. & V. 


Action of a Secretion obtained from the Medicinal Leech. 
By J. B. Haycrarr (Proc. Roy. Soc., 36, 478—487).—It is well known 
that the blood flowing from a leech bite is not readily stopped, whilst 
the blood within the leech remains fluid for an indefinite time, and 
when ejected has lost its power of coagulating. In this investigation 
it is shown that the leech secretes from the mouth a liquid which 
destroys the blood ferment, without producing any other observable 
change. Attempts made to isolate the active principle of the liquid 
have hitherto been unsuccessful, owing to its insolubility in the more 
common menstrua. When this liquid is injected into an animal, such 
as the rabbit or dog, it produces but slight constitutional disturbance, 
and is eliminated by the kidneys; it has no effect on crustacean 
blood. It does not curdle milk, slightly hastens the clotting of myosin, 
and hastens rigor mortis. The active principle is not a ferment, inas- 
much as it retains its activity after boiling. V. H. V. 


The Proteids of Serum. By W. D. Hattisurton (Proc. Roy. Soc., 
37, 102—107).—This investigation deals particularly with experi- 
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ments on the coagulation by heat, and the action of certain salts on 
the proteids of blood serum of man and of various animals, and of 
so-called serous effusions such as the hydrocele, pleuritic, ascitic, and 
parovarian fluids. The most important results are as follows: (1) The 
albumin of serum consists of three separate proteids, coagulating at 
temperatures of 73°, 77°, and 84°, which may provisionally be called 
1, 2, and 3 serum albumin. In certain animals only two of these are 
present; (2) The precipitates described by Fredericq as occurring in 
serum at temperatures below 70° do not occur; (3) the albumins of 
serum can be completely precipitated, after saturation with magnesium 
sulphate and removal of the serum globulin, by saturation with sodium 
sulphate; (4) potassium acetate added in excess to a solution of the 
proteid completely precipitates it without coagulation. V. H. V. 


A Peptone-like Constituent of the Cell Nucleus. By A. 
Kosset (Zeit. Physiol. Chem., 8, 511—515).—The blood-corpuscles 
of birds offer considerable facilities for chemical examination; most 
other animal organs which are subjected to analysis consist of various 
tissues, but we have in the red corpuscles properly isolated a histo- 
logically uniform substance, which preserves the typical character of 
the cell, and is distinguished from the cells of the tissues by the solu- 
bility of the cell-wall in water, the insoluble residue consisting mainly 
of the nuclei of the cell, mixed with a filamentous substance—the 
stroma. 

The following experiments were made on the blood of a goose. The 
corpuscles were isolated in the usual way, dissolved in water to whicha 
little ether was added, and the undissolved substance washed with water 
until completely decolorised. It has been shown by Plész that this 
matter is very rich in nuclein, it is very light and easily compressed, 
it contracts in alcohol, and much more so on addition of a few drops 
of hydrochloric acid to water in which it is suspended. Previous 
investigations have convinced the author that there is another body 
existing in chemical combination with the nuclein, as extraction with 
dilute acid isolates a substance which belongs to the class of bodies 
called A-peptones by Meissner, propeptones by Schmidt, and albumoses 
by Kiihne. This compound is soluble in water, and as it is not ex- 
tracted by water previous to treatment with acid, it must either be 
formed by the action of the acid, or liberated by it from its com- 
bination. The author names this substance histon; it is procured 
in the following manner: salt is added to the acid solution previously 
mentioned, the abundant precipitate collected, washed with acid con- 
taining salt, thrown into water and subjected to dialysis—the salt dif- 
fuses into the outer vessel whilst the substance dissolves in the dialyser. 
The neutral solution of histon is precipitated by more or less perfect 
saturation with ammonium sulphate or chloride, magnesium sulphate, 
common salt, or sodium carbonate. A precipitate is also produced by 
ammonia, lime-water, sodium hydroxide, and nitric acid. The solution 
is not precipitable by calcium: chloride, mercuric chloride, normal or 
basic lead acetate, sodium phosphate, or by acetic or sulphuric acids. 
The concentrated solution is precipitated by alcohol, and the precipitate 
is easily soluble in water; on boiling there is no coagulation. Copper 
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sulphate and sodium hydroxide solution in the cold produce a red 
colour, the so-called peptone reaction ; prolonged heating with baryta- 
water yields leucine and tyrosine. 

The behaviour of histon with ammonia is peculiar, a few drops of 
aqueous ammonia added to the neutral solution produces a heavy pre- 
cipitate ; when filtered, the filtrate does not give the peptone reaction, 
and the precipitate is quite insoluble, possessing all the properties 
of an albuminoid. This method may be employed as a means of 
separating peptones from albuminous substances. J. F. 


Inorganic Constituents of Muscle. By G. Bunex (Zeit. Physiol. 
Chem., ¥, 60—62).—The author has recently made some very careful 
analyses of the ash of beef, freed as much as possible from fat, tendons, 
veins, &c., and as many physiological conclusions have been drawn 
from previous analyses, he publishes the figures: I, with which he 
compares; II, those of fat beef—analysed on a previous occasion. 
The results are given in parts per 1000 :— 


K,0. Na,O. CaO. MgO. FeO, P.O; Cl 80; & 
I. 4654 0°770 0°086 0°412 0°057 4674 0°672 —_ — 
Il. 4160 0811 0072 0381 — 4580 0°709 0°010 2-211 


With regard to the tissue alterations taking place during a flesh 
diet, it is worthy of remark that the sulphuric acid which is formed 
by the separation and oxidation of the albuminoids of muscle, is 
sufficient to saturate all the basic constituents. As much as 85 per 
cent. of the sulphur contained in the food passes away in the urine 
as sulphuric acid. The muscles contain considerable quantities of 
phosphorus and chlorine, but there is no fear of free acid being 
formed, owing to the simultaneous production of ammonia, creatinine, 
and other basic substances. J. F. 


Soaps as Constituents of Blood Plasma and Chyle. By 
F. Hoppr-Sryuer (Zeit. Physiol. Chem., 8, 503—507).—This paper is a 
reply to the assertions of Lebedeff and Rohrig that neither blood nor 
chyle contains alkali salts of the fatty acids. The presence of calcium 
and magnesium combinations in these fluids does not necessarily 
exclude that of alkaline soaps; it is easy, without any complex 
operation, to obtain several grams of soap from the blood serum of 
oxen and horses. 

It is well known that sodium carbonate is always present in blood 
plasma, chyle, and lymph, and the use of sodium carbonate in washing, 
- prevent the precipitation of lime and magnesia soaps is also well 

own. 

The presence of a soda soap in the serum of blood and of chyle is 
thus shown: the fluids are precipitated with 3 or 4 vols. of strong 
alcohol, filtered, and evaporated to a syrup at a temperature not 
exceeding 55°, extracted with ether free from both alcohol and water ; 
the residue treated with absolute alcohol, filtered, and evaporated at 
5° to a clear syrup; this when dissolved in a little hot water, gives 
all the reactions of soap. 
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Blood serum of the ox, horse, and dog contains 0°05 to 0°12 per 
cent. of the fatty acids of soap; human chyle 0-23 per cent. of soap 
and 0°723 per cent. fat; and blood serum in a case of pneumonia, 
0662 fatty acids of soap. The origin of soap in those fluids is as yet 
unaccounted for. J. F. 


Assimilation of Iron. By G. Bunce (Zeit. Physiol. Chem., 9, 
49—59).—Many physiologists believe that the human organism pos- 
sesses the power of synthesising hemoglobin from albumin and 
inorganic combinations of iron, but recent experiments on animals 
have shown that the introduction of iron salts into the blood is 
followed by symptoms of poisoning similar to those with arsenic. 

The questions which the author proposes to solve are the form in 
which, under normal conditions, iron is absorbed and assimilated, and 
the manner in which hemoglobin is formed. The subjects of experi- 
ment were milk and yolk of egg; the former, as being the exclusive 
food of the young mammalia, must contain the material of hemoglobin, 
whilst egg-yolk must form it during the process of incubation, without 
access to external sources. Milk is difficult to examine, the quantity 
of iron contained being so small; egg-yolk is richer, and it is easier 
to isolate the metal. The author describes the method by which he 
obtains from the yolk a substance which he calls hematogen; the 
mean of nine analyses show its composition to be— 


C. H. N. 8. A Fe. 0. 
42°11 6°08 14°73 0°55 5°19 0°29 31:05 


He cannot say whether it is a definite chemical compound or not, but 
is inclined to think it is a result of the splitting up of the complicated 
molecules of the protoplasm of the egg cells; it is undoubtedly the 
material from which hemoglobin is formed. The author believes his 
experiments prove that food does not contain iron in inorganic com- 
binations, but that it exists only in complex organic compounds 
which have been formed by the vital processes; it is absorbed and 
assimilated in this form, and then converted into hemoglobin. The 
almost unanimous opinion of physicians as to the efficacy of prepara- 
tions of iron in chlorosis and their utility in forming hemoglobin, 
appears to contradict these conclusions, but the fact remains that 
inorganic iron is not assimilated. The apparent contradiction may 
be explained by the hypothesis that inorganic iron salts prevent the 
decomposition of the organic iron compounds i in the intestinal canal. 


J. F. 


Effects of Phenylhydrazine on the Organism. By G. Horrr- 
Sryier (Zeit. Physiol. Chem., 9, 34—39).—Fischer has investigated 
the combinations of phenylhydrazine with aldehydes and ketones. 
Its compounds with the carbohydrates are especially interesting to 
physiologists; they are soluble with difficulty and easy to isolate. 
The study of its behaviour in the animal body should therefore throw 
light on the formation of certain secretions of great importance. The 
author’s experiments in this direction, although not answering his 
expectations, are interesting. 
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On five occasions, the substance was administered to rabbits, which 
were then killed and dissected. A dark brown coloration of the 
organs was observed, particularly the lungs; the venous cavities were 
filled with a blackish-brown clot, and the small quantity of still fluid 
blood coagulated at once on being poured into a glass. When shaken 
up with water, the solution gave the absorption spectrum of oxyhemo- 
globin. The kidneys were much swollen; under the microscope the 
urinary passages were seen to be filled with blood-corpuscles. All the 
experiments show that the action in the organism causes a change in 
the colouring matter of the blood. Blood-corpuscles precipitated by 
common salt were dissolved in a sufficient quantity of water to allow 
of easy spectroscopic examination; when a little phenylhydrazine was 
added, it caused a brown coloration, and the oxyhemoglobin bands 
disappeared. The spectrum contained no decided bands, but the green 
and blue were slighly absorbed. 

Some of the blood solution was left over mercury until the spectrum 
of oxyhemoglobin disappeared completely, and hemoglobin alone 
remained. Phenylhydrazine was then added; at the point of contact 
a red precipitate formed immediately, and the adjoining part of the 
solution became reddish-purple. Spectroscopically examined, the bands 
of hemochromogen were seen; the colour disappeared after some days. 
When a few bubbles of air were blown through the fluid, it became 
brown in the vicinity of the air, and the colour spread downwards, 
without metahemoglobin being visibly formed ; the spectrum showed 
only a diffused absorption of the green and blue. Other experiments 
of a similar character lead the author to conclude that both phenyl- 
hydrazine and its hydrochloride cause death when administered in 
small doses, with appearance of extensive alterations in the blood, and 
consequent hematuria; the poison operates more strongly when 
injected under the skin than when administered by the stomach; the 
subcutaneous injection of 0°05 gram killed a fair sized rabbit, whilst 
0-5 was required to kill a similar animal when administered by the 
stomach. The action of phenylhydrazine hydrochloride on the blood 
in presence of oxygen consists in the formation of a characteristic 
colouring matter, hitherto unobserved, with sharply defined absorption 
bands; this passes easily into another substance without a distinctive 
spectrum. Pure phenylhydrazine operates in a different manner, due 
to its alkalinity, as it forms hemochromogen from hemoglobin in 


absence of oxygen. J. F. 


Action of Trichloracetic Acid. By L. Hermann (Pfliiger’s 
Archiv, 35, 35—44).—Soporific properties have been frequently 
ascribed to this acid by various writers. The author has several 
times disputed the accuracy of these statements, and now shows that 
trichloracetic acid is destitute of any trace of hypnotic action, even 
when injected in very large quantities. Its most characteristic action, 
when injected in considerable quantity, is the production of paralysis, 
starting from the hinder extremities. A. J. G. 


Behaviour of Skatolecarboxylic Acid in the Organism. By 
E. Satxowski (Zeit. Physiol. Chem., 9, 23—33).—As shown by the 
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previous investigations of the author and his brother, this acid is a 
constant product of putrefying albumin; the possibility therefore 
exists that it is formed during life in the intestinal canal, either as a 
physiological or pathological product, and that it may perhaps be 
present in other organs. Its great resistance to the action of bacteria 
suggests the idea that it may be reabsorbed and appear in the urine. 
To decide the question, certain experiments were made. A dilute 
solution of the acid was introduced into the stomach of a rabbit; 
about 13 hours afterwards the animal passed urine in which distinct 
reactions of the acid were observed, urine previously passed being 
free from it; for two days the quanti.y increased, and then ceased. 
This shows that the acid passes unaltered through the body. A 
second experiment gave a similar result; in two other experiments 
pure skatole was employed; the urine gave the reactions of the acid. 
The author, in summarising his experiments, thinks the acid forms a 
regular constituent of urine in cases of peritonitis and inflammation 
of the ileum, &c., and that when present it can be detected with great 
ease. J. F. 


Changes in the Chemical Composition of Certain Secre- 
tions during Cholera. By G. Poucner (Compt. rend., 100, 220— 
222, and 362—364).—In cases of cholera, the bile collected very 
shortly after death is colourless and of a gelatinous consistency, and 
contains a large proportion of water. The greater part of the solid 
matter consists of albumin and mucin, but leucine, tyrosine, and 
glucose are always present, together with fat globules, crystals of 
fatty acids, and cholesterin. The bile also contains products of the 
decomposition of the bile pigments, which oxidise and reproduce the 
colour when exposed to the air after removal of the albuminoids. 

The vomit frequently contains constituents of the bile. 

The alvine ejections are very watery and almost colourless. They 
contain a relatively large proportion of urea and sodium chloride, 
especially the latter. The ptomaine described in a former paper 
(Compt. rend., 99) can be extracted with chloroform, and is a 
colourless liquid with the characteristic odour of pyridine bases. It 
oxidises when exposed to the air, becoming first rose-coloured and 
then brown, is distinctly alkaline, and gives the general reactions of 
the alkaloids. It instantly and energetically reduces a mixture of 
potassium ferricyanide and ferric chloride, and it also reduces salts of 
platinum and gold. 

The vapours given off when a solution of the alkaloid or its hydro- 
chloride is evaporated on a water-bath exert a violent poisonous action, 
many of the symptoms being those which are characteristic of cholera. 
The isolated alkaloid, however, is not so violently poisonous, probably 
owing to the ease with which it undergoes oxidation during the pro- 
cesses necessary for its isolation and purification. 

The ejections contain the products of the reduction of bile pig- 
ments, but they are almost invariably free from skatole, as Brieger has 
observed in cases of typhoid fever. 

The urine during the period of reaction contains a larger propor- 
tion of organic matter, especially urea, and a smaller proportion 
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of inorganic salts. Sulphates are present in somewhat higher pro- 
portion with respect to the amount of urea, but the quantity of 
sulphur eliminated in the form of sulpho-acid is very small, and in 
many cases nil. The quantity of sodium chloride present is only one- 
tenth the normal amount, and the proportion of phosphates, especially 
earthy phosphates, is also diminished. Amongst substances not 
normally present, the urine contains bile salts in variable quantity, 
albumin in somewhat large proportion (5—9 grams per litre), glucose, 
often in very small quantity, and a peculiar albuminoid. The urine 
contains a very small proportion of a fixed alkaloid, which does not 
resemble that extracted from the alvine ejections. 

The blood serum contains a relatively large proportion of bile salts, 
and in one case it gave the chemical and spectroscopic reactions of 
bile pigments. 

It is evident from these results that Asiatic cholera is characterised 
by extremely energetic processes of reduction. C. H. B. 


Biliary Acids. By Rierscu (J. Pharm. [5], 11, 158—161).—The 
paper describes in detail the methods used by the author in testing 
blood or urine for biliary acids. In these methods there is nothing 
new ; but the purpose of the paper is to state, with some reserve, the 
negative results obtained in a limited series of experiments on the 
blood and the urine of cholera patients at a certain stage of the disease. 
Contrary to results that have been published, the author found no 
trace of biliary acids, and therefore he is not inclined to regard their 
presence as a constant characteristic of cholera. R. R. 


Fate of Morphine in the Organism. By W. Etiassor (Chem. 
Centr., 1884, 70).—Morphine can be detected with certainty in the 
urine after its administration in large quantities, but with doses up to 
a few decigrams morphine is not found as such, although an oxidation- 
product can be detected. Even when the oxidising process in the 
organism has been reduced by quinine or curara, small quantities of 
morphine do not pass unchanged into the urine. After large doses of 
morphine, a not inconsiderable increase in the elimination of ammonia 


is observable. & & 


Poisonous Nature of Sulphurous Acid. By Massanortr 
Ockta (Chem. Centr., 1884, 694—695).—Sulphurous acid under 
all conditions is a powerful poison, a solution containing only 0°04 
per cent. producing, after a few hours, dyspnoea and darkening of the 
cuticle in all animals. No experiments were made with human 
beings. The injurious action on the animal organism must be prin- 
cipally sought for in its action on the blood, by which the acid 
absorbed is converted into sulphuric acid; this latter action does not 
occur in the case of sulphites. 

Dilute blood decolorised with sulphurous anhydride and examined 
with the spectroscope showed no absorption-bands. Other acids 
decolorise blood; thus 5 c.c. of diluted blood was decolorised by 
0:74 mgrm. HCl, 128 mgrm. SO., 1°34 mgrm. H,SQ,, 1°41 mgrm. 
HNO,, and by 4°11 mgrms. acetic acid. H. P. W. 
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Action of Potassium and Sodium Salts on the Unstriated 
Muscles of various Animals. By O. Fiéet (Pfliiger’s Archiv, 35, 
157—173).—Corresponding salts of potassium and sodium when used, 
either solid or in solution, as stimuli to the unstriated muscles of the 
intestine, &c., show a marked difference in action, the potassium salts 
causing a more vigorous contraction. The results confirm those 
obtained by Nothnagel (Archiv. Anat. Physiol., 88 and 89). 

A. J. G. 

Toxicological Contributions. By E. Hess and B. Lucusineer 
(Pfliiger’s Archiv, 35, 174—197).—In these experiments, made to 
ascertain the influence of temperature in accelerating or retarding the 
action of various poisons, rabbits were poisoned by the subcutaneous 
injection of chloral hydrate, alcohol, coniine, or salts of mercury, 
platinum or thallium, and then placed in chambers heated at fixed 
temperatures. Corresponding experiments were made on animals at 
the ordinary temperature, and to exclude the possibility of an inju- 
rious action of the higher temperature employed, unpoisoned animals 
were always heated at the same temperatures as those poisoned. The 
results are thus summarised. Strongly heated, poisoned animals always 
die sooner than those kept at the ordinary temperature, whilst, on the 
other hand, moderate heating conduces to the longest continuance of 
life. 

Experiments with animals poisoned with copper or platinum salts 
show that these poisons largely diminish the oxidising power of the 
organism ; this being shown both by the very great diminution of the 
amount of carbonic anhydride expired and in the much smaller 
amount of benzene that could be oxidised to phenol when passed 
through the system. A. J. G. 


Chemistry of Vegetable Physiology and Agriculture. 


Influence of Culture Fluids and Reagents on the Growth of 
the Bacillus Tuberculosis. By C. T. Wittiams (Proc. Roy. Soc., 
36, 510—512).—The object of this research is to determine the con- 
ditions under which the Bacillus tuberculosis from the sputum of 
patients in advanced phthisis grows in various cultivation liquids and 
antiseptics. As a result, it is shown that the bacillus is characterised 
by its durability of structure, as evidenced by its not being destroyed 
by strong acids; it does not multiply in distilled water, but does so 
largely in beef solutions. Arsenious and boric acids and mercurous 
chlorides do not interfere with its development, but rather promote it, 
whilst quinine and iodine appear entirely to arrest its growth and 
destroy its power of multiplication. V. H. V. 


Bacteria. By L. Brizcer (Zeit. Physiol. Chem., 9, 1—7).—In a 
previous paper, the author has described the method by which he 
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obtains pure cultures of bacteria from human feces; the sample was 
placed in a sterilised half-litre flask in which water had been long 
boiled, shaken up so as to be finely divided ; 20—30 c.c. of the mix- 
ture was then placed in a shallow dish containing 200—300 c.c. of 
Koch’s peptonised gelatin, slightly warmed, the contents mixed by 
agitation, the dish covered with another of larger size, but inverted, 
and so closed as to prevent the entrance of bacteria from the air, and 
the whole arrangement covered with a bell-glass. The arrangement 
was kept at ordinary chamber temperature ; after a short time, micro- 
cocci made their appearance in different places, and the species could 
be isolated. In a previous paper, the author described the bacteria 
which decompose carbohydrates, and also a coccus which produces 
ethyl alcohol from both grape- and cane-sugar, but is not dependent 
on the last two for its existence, as it also lives on albumin, white of 
egg, serum-albumin, and fibrin; it has not, however, the power of lique- 
fying those substances, nor does it produce any chemical change in 
them, at any temperature. A bacillus is also described which forms 
irregular concentric rings on Koch’s gelatin, and which, when injected 
into guinea-pigs, kills them instantaneously; it has not the power 
of decomposing albumin; it is a remarkable feature of this bacillus, 
that when left a long time in the nutritive matter its central portions 
assume a yellowish-white colour caused by an incrustation of salts— 
no matter whether cultivated on carbohydrates or albumin, at high 
or low temperatures ; when injected into the blood of guinea-pigs, it is 
injurious, but rabbitsand mice are not affected ; its action on sterilised 
grape-sugar at 36—38° produces propionic acid. 

Other species of bacteria have been obtained by the author from 
feces, but are not described. 

Experiments were also made with the coccus which has been 
described by Friedliinder as the excitant of the croupous form of 
pneumonia; it was cultivated with success in solutions of grape- and 
cane-sugar neutralised with lime and containing fibrin and nutrient 
salts, sodium chloride, potassium phosphate, and magnesium sulphate. 

The author describes the precautions used in preparing sterilised 
flasks, &c.; he took the smallest portion of pneumonia cocci on a 
platinum needle, and introduced it into a flask containing the sterilised 
nutriment, placed in the incubator at 36—38°, the liquid soon became 
turbid, but without evolution of gas; after eight hours gas bubbles were 
slowly disengaged from the bottom of the flask containing the calcium 
carbonate ; after twelve hours the gas passed freely, and the mixture 
became of a dirty yellow colour and opaque. At 40° gas ceases, but 
re-commences when the temperature falls. These cultures, even after 
two months, when injected into the breasts of mice and guinea-pigs, 
produced distinct pleuritic symptoms; the guinea-pigs resisted the 
effects strongly, few of them dying; their exudations contained cocci 
and minute rods in their characteristic capsules. If the original 
infected solution be distilled with dilute sulphuric acid, the distillate 
contains principally acetic acid with some formic acid and ethyl 
alcohol. The author considers that Friedlinder’s pneumonia coccus 
has but a very slight power of transformation, and ‘that other 


factors must enter into consideration when they produce inflammatory 
2r2 
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symptoms. Large flat dishes containing peptonised gelatin were 
infected with streaks of cocci by means of a platinum needle, with 
the usual precautions. The cocci grew quickly; the centres of the 
streaks showed the usual yellowish coloration. 

Chemically examined, the bacteria gave an alkaline reaction, and 
their composition was as follows :— 


Moisture 

Dry substance 

Fat in dry substances 

Ash in dry substance deprived of 

fat 
Nitrogen in dry substance deprived 
9°50 

The ash consists of calcium phosphate, magnesium phosphate, and 
sodium sulphate and chloride. 

The organic substance of the coccus is imperfectly soluble in water 
and cannot be Nencki’s mykoprotein, from which it is distinguished 
by containing less nitrogen. There is nothing in the chemical con- 
stitution of the cocci to account for their virulent character. The 
author tried to produce ptomaines from the pure cultures, but without 
success. J. F. 


Observations concerning Organisms which produce 
Zymases. By A. Béicuamp (Compt. rend., 100, 458—461).—A claim 
for priority in the discovery of the functions of microbes in digestion, 


fermentation, &c. C. H. B. 


Exchange of Gases between Lichens and the Atmosphere. 
By G. Bonnier and L. Manein (Chem. Centr., 1884, 825—826).—The 
lichens are generally considered to be plants which, at least with regard 
to the carbon they assimilate, are quite independent of the substance 
upon which they grow. The authors endeavoured to ascertain if the 
amount of carbonic anhydride in the air was sufficient to account for 
the quantity of assimilated carbon, or whether it was derived from 
some other source. Those portions of the lichens free from chloro- 
phyll (the hyphens), as well as the parts containing that substance 
(the gonidia), constantly absorb oxygen and exhale carbonic 
anhydride, therefore a loss of carbon must take place. But during 
the day, the chlorophyll substance effects a certain amount of assimila- 
tion, and thus carbon is obtained for the whole body. At night a loss 
of carbon, due to the breathing of all parts takes place, and in day 
time the same action goes on, but some amount of carbon is also 
gained. The question is, does the gain exceed the collective loss? 
The following species were experimented with: Cladonia rangiferina, 
Evernia prunastri, Parmelia caperata, and Peltigera canina. The 
experiments were conducted in a confined atmosphere. The authors 
observed, that in the dark, in diffused light, in direct sunlight, and 
at temperatures from 10—32°, an absorption of oxygen and an evolu- 
tion of carbonic anhydride took place, even in saturated air, which 
appeared to be the best for the development of the lichens. Cladonia 


— lind ol. n-- aa n 


i. Se ee ee ee lt 


wos 2 it Vs 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 581 


rangiferina exposed to bright sunlight at 30° in a saturated atmo- 
sphere, absorbed in two hours 6°75 per cent. of oxygen, and evolved 
4°64 per cent. CO,. The results in diffused daylight, and at lower 
temperatures being similar, the action of the chlorophyll does not 
compensate for the loss of carbon even under the most favourable 
conditions. Oxygen is absorbed during day and night, and experi- 
ments showed that the volume of evolved carbonic anhydride is 
always smaller than that of the absorbed oxygen. 

From these results, it follows that lichens do not derive all their 
carbon from the air, and it remains to be seen from what sources it is 


obtained. H. P. W. 


Formation of Nitrates in Plants. By Bertuetor and Anpri 
(Ann. Agronom., ll, 43—47; from Compt. rend., 98, 1506; 99, 
355, 403, 428, 493, 518, 550, 591, 683)—An abstract of the con- 
clusions arrived at by the authors after a very extended series of 
observations. All plants contain nitrates, and the proportion varies 
from a trace to 15 per 1000 of dry weight (potato), 28 per 1000 
(wheat), and even 150 per 1000 (amarantus). The greatest proportion 
is found in the stem, less in the root, and least in the leaf, where reduc- 
tion of the nitrate takes place. 

A crop of borage contained as much as 120 kilos. saltpetre per 
hectare. Since nitric nitrogen equivalent only to 4°40 kilos. saltpetre 
per hectare was contained in the rainfall of 1883, and since the soil 
contained by careful analysis only 54 kilos. saltpetre per hectare to a 
depth of 0°325 metre, the authors conclude that nitrates are formed in 


the plant itself by a nitrifying power supposed to reside in the living 
cells and to resemble the action of nitrifying ferments in the soil. 
J. M. H. M. 
Note by Abstractor—The authors, in seeking the source of the 
nitrates found in the borage crop, do not appear from this Abstract 
to have taken into consideration the continuous formation of nitrates 
in the soil—J. M. H. M. 


Acid Amides from the Decomposition of Albumin. By E. 
Scuuize (Zeit. Physiol. Chem., 9, 63—126).—The author refers to the 
work of Hlasiwetz, Habermann, and Schiitzenberger in this direction. 
The present experiments were undertaken on account of the discovery 
of phenylamidopropionic acid in young lupine plants, and as it was 
supposed that this had its origin in the decomposition of albumin 
during germination, it was thought desirable to inquire if it was also 
a product of the decomposition of other albuminoid materials by 
meaus of acids or baryta-water. The presence of the substance has not 
been noticed by other investigators, but the small proportion in which 
it is present and the difficulty of its isolation may account for it 
having been overlooked. 

The albuminous substances employed were tle kernels of the 
pumpkin, previously examined by Barbieri and Griibler, and the 
seeds of lupines, investigated by Ritthausen; the experiments are 
described at length; their results, whilst agreeing with those of the 
investigators previously named as to the formation of glucamic 
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acids, leucine and tyrosine, demonstrate in addition the presence of 
phenylamidopropionic acid. J. F. 


Proximate Constituents of Hedychium Spicatum. By J.C. 
Turesu (Pharm. J. Trans. [3], 15, 361—362).—The light petroleum 
extract of the rhizome of Hedychiwm spicatum deposits crystals of ethylic 
methylparacoumarate, C,H, KtO;, whilst the uncrystallisable portion 
contains an odorous principle and a fixed oil in addition to a large 
proportion of this ethereal salt; the mixture on hydrolysis yields, 
in addition to paracoumaric acid, an acid insoluble in boiling water, 
but crystallisable from alcohol. The following is the result of the 
analysis of the rhizome of H. spicatum :— 


Ethylic methylparacoumarate 

Fixed oil, &c 

BEE TE, BO. no cnccceccesscvecscess 
Glucoside or saccharine matter 


Ash 
CORINND, Be. oc ccccccsccecccccessenes 


English Rhubarb. By W. Exvsorne (Pharm.J. Trans. [3)},15, 136— 
137).—The following results show the percentage of the more impor- 
tant constituents found in the English rhubarb, as compared with the 
quantities of the same constituents found in the Asiatic drug. I and 
ll Rheum officinale, 111 R. rhaponticum, 1V East Indian rhubarb. 


I. II. III. IV. 
32 33 4°5 

11°7 12°5 11:7 

20 34 4°6 

4°8 4°] 40 


In ordinary cultivation (I) the young offsets are planted on an 
average soil two years after the last manuring; in high cultivation 
(11) the plants are grown on very rich soils with liberal dressings of 
manure. The rhaponticum is an ordinary cultivation. 

D. A. L. 


Japanese Tea and Tobacco. By J. Takayama (Chem. News, 50, 
299—301).—The Japanese methods of preparing tea and tobacco for 
the market are described. Various kinds of tea from the Uji dis- 
trict have been analysed and the results are given in tables in the 
original. 

In Japan, Nicotiana chinensis and N. tabacum are the varieties of 
the tobacco plant cultivated. It grows from 3 to 5 feet high, bears 
a rose-coloured flower, and is cultivated in almost every province ; 
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the best leaves are produced i in Hizeu, Hitachi, Satsuma, and Nagato. 
Analyses of these are given. D. A. L. 


Chemistry and Botany of the Strychnos Nux Vomica 
Indigenous to Ceylon. By W. R. Dunstan and F. W. Suorr 
(Pharm. J. T'rans. [3],15, 1-8). —The paper contains a full botanical 
description of the Strychnos nux vomica and other results of the 
authors’ investigations. The conclusions arrived at are that the 
pulp of the fruit is poisonous, and, in addition to strychnine and 
brucine, contains the glucoside loganin (comp. this vol., p. 396). The 
amount of alkaloid in the seeds of Strychnos nux vomica varies 
directly as their size, and inversely as their number in the fruit. The 
seeds from the Ceylon plant are especially rich in alkaloid, one 
specimen yielded 5°34 per cent. D. A. L. 


Composition of the Ash of Equisetacesx, and its Bearing on 
the Formation of Coal. By Drevtarair (Compt. rend., 100, 284— 
286).—The author has examined 168 samples of the ash of various 
existing species of Equisetacee collected in different localities. 
Although the ashes of different species vary considerably in com- 
position, they are all characterised by the presence of calcium sulphate 
in large excess, and the total absence of alkaline carbonates. The 
proportion of ash varied from 5:2 to 8°3 per cent. of the fresh plant, 
and the mean amounts of potassium sulphate and calcium sulphate in 
the ashes were 12°0 per cent. and 143 per cent. respectively. The 
mean percentage of sulphuric acid was 13°91, whilst the amount 
of this acid in the ashes of other plants collected in the same places 
was not more than 1 per cent. These latter ashes also contained a 
large proportion of alkaline carbonates. 

The presence of such large quantities of sulphuric acid in the 
Kquisetacee is obviously one ‘of the causes of the presence of sulphur 


in coal. C. H. B. 


Continuous Growth of Wheat at Rothamsted during the 
Twenty Years 1864—1883. By Size J. B. Lawes and J. H. Gitperr 
(Jour. Roy. Agric. Soc., 1884, 391—481; Ann. Agronom., 11, 5— 
27).—Wheat has now been grown continuously for over 40 years 
on certain experimental plots at Rothamsted. The discussion of the 
results obtained during the first 20 years is contained in the 
Journal of the Royal Agricultural Society for 1864; the present very 
elaborate memoir reports and discusses the results of the second 
twenty years, 1864—1683 inclusive. The following general conclu- 
sions, arrived at after an exhaustive digest of all the available data, 
are best given in the authors’ own words :— 

A soil, which in the ordinary course of agriculture would have 
received an application of manure before another crop was sown, has 
preduced 40 crops of wheat in succession, averaging 14 bushels per 
acre, solely by means of its existing fertility. 

At the commencement of the experiment, the soil contained a large 
amount of organic nitrogen derived from the débris of pre-existing 
vegetation. It also contained a large amount of the mineral food of 
plants. 
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Every year a certain portion of the organic nitrogen has been 
nitrified by organisms existing in the soil. 

Part of the nitrates formed has been employed in the growth of 
wheat crop; part has been washed out of the soil or otherwise lost. 

The loss of nitric acid is greater in wet seasons, and the amount 
taken up by the wheat crop is in consequence smaller. Dry seasons 
should, therefore, be favourable for the production of large crops of 
wheat. 

The stock of soil fertility in the form of organic nitrogen has been 
considerably reduced during the 40 years that the experiments have 
been carried on, and the amount of such reduction has been ascer- 
tained by analyses of the soil made at different periods. The stock of 
both potash and phosphoric acid has also been largely reduced. 

Although so much soil fertility has been removed, the stock that 
remains would appear to be sufficient to grow crops of wheat fora 
very long period. The produce, however, must in process of time 
necessarily be lower than it has hitherto been. 

Mineral manures alone have added very slightly to the produce 
grown upon the unmanured land. 

Manures containing nitric acid alone, or some compound of nitrogen 
which is easily nitrified, have considerably increased the crop. 

The soil, therefore, contained a stock of minerals which the wheat 
crop was unable to make use of, owing to the insufficient supply of 
nitrogen in some available form. 

Manures consisting of potash, phosphoric acid, and ammonia or 
nitrates appear competent to grow large crops of wheat continuously. 

A given weight of nitrogen as nitric acid has produced more growth 
in the wheat crop than the same weight of nitrogen in salts of 
ammonia. 

The amount of nitrogen supplied in manures is very much in 
excess of the amount recovered in the increase of the crop. 

After a certain amount of growth has been reached each increase 
of crop requires a proportionately larger application of manure. 
When the price of grain is high, larger crops can be grown more 
profitably than when the price is low. 

When farmyard dung is employed to grow wheat, a considerably 
larger amount of nitrogen must be applied to produce a given increase 
in the crop, as much of the nitrogen contained in the dung is not in 
an active form. 

A given weight of nitrogen in the form of nitric acid will produce 
more growth in the crop to which it is applied than the same weight 
of nitrogen in dung, but the influence of the nitrate on succeeding 
crops will be very much less. 

There is no evidence to show whether the whole available effect of 
the nitrogen in the one manure is greater than it is in the other. 

In the absence of vegetation, or when applied to crops in excess of 
their requirement, both potash and phosphoric acid form insolable 
compounds with the soil, and become available for future crops. 

In the absence of vegetation, or when the amount supplied is in 
excess of the requirement of the crop, nitrates and salts of ammonia 
do not appear to form permanent compounds with the soil, but, on 
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the contrary, are liable to be washed out by rain, or to be otherwise 
lost. 

The application of a larger amount of nitrogen as nitrates or salts 
of ammonia than the crop could utilize owing to a want of minerals 
does not appear to prevent the nitrification of the organic nitrogen of 
the soil. 

The stock of nitrogen of the soil itself, therefore, may be reduced, 
although the annual application of nitrogen may be much in excess of 
the amount of that substance removed in the crop. 

When large crops of wheat have been grown by the application of 
nitrates or salts of ammonia with mineral manures, the soil does not 
appear to have gained or lost fertility. Nitrification of the organic 
matter of the soil may have gone on as usual, but the loss has been 
made good by the amount of nitrogen stored up in the stubble and 
underground roots of the large crops previously grown. 

When dung is applied continuously to land, the accumulation of 
unexhausted fertility becomes very large, and the removal by crops 
of the substance accumulated would extend over a long series of years. 

Dung applied to land in the ordinary processes of agriculture will 
not be entirely exhausted until many years have elapsed from the 
time of its first application. J. M. H. M. 


Chemical Composition of Wheat and Maize as Influenced 
by Environment. By C. Ricnarpson (Amer. Chem. J., 6,302—317). 
—The author tabulates the results of 407 analyses of wheat grown 
during the past few years, and analysed in the laboratory of the 
Washington Agricultural Department. The general results agree 
with those already published (Abstr., 1884, 1404). American wheats 
are deficient in albuminoids as compared with those of other countries: 
they are lighter in weight per 100 grains: they contain less water, 
about the same percentage of ash, more oil, and a smaller amount of 
fibre. The deficiency in water is probably due to a drier climate, 
and the smaller amount of fibre to the hotter summers and shorter 
period of growth. The lack of albuminoids is not due entirely to 
enhanced formation of starch, as the weight of 100 grains of American 
wheat is no greater, in fact somewhat smaller, than that of foreign 
specimens. The following table shows the variations in the composi- 


tion of American wheat :— 
Highest p.c. Lowest p.c. Average. 


7°67 10°16 
0°80 1:92 
1:40 2°16 
Carbohydrates ; 64°84 71:98 
ED .dnibh nitné ea marks ae . 0°44 1:80 
Albuminoids ; 7°70 12°15 
Weight of 100 grains in 
CD cosecbdcnesees 5°924 1°830 3°644 


The extreme liability to variation in the albuminoids is in striking 
contrast with the case of the same constituent in maize, where the 
variation is only small. The locality has doubtless considerable 
influence on the quantity of albuminoids present, as a regular grada- 
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tion of improvement in this respect takes place from east to west. 
On the Pacific coast, however, the albuminoids are the lowest. 
The increase of albuminoids, accompanied with increased weight, 
denotes that the changes are due to the soil, that of the east 
being more exhausted and not able to furnish such supplies of 
nitrogenous constituents as the richer ones of the west. The 
conditions of the environment do not seem, however, in any case to 
favour, for any length of time, the growth of wheat containing a 
higher percentage of albuminoids than the average, as experiments 
with foreign wheats in Colorado have shown ; the tendency of these, 
under the most favourable circumstances of climate, soil, cultivation, 
&c., is to revert to a constant percentage of about 13 for albuminoids. 

About 200 analyses of maize have furnished the basis for the 


following table :— 


Highest p.c. Lowest p.c. Average. 


My éininceignetnwe 15°10 7°40 10°04 
oes 4b een ee 3°01 1°03 1°52 
eee eee 7°49 3°92 5°20 
Carbohydrates ........ 75°73 65°97 70°69 
Dy acta eieketieceaen 3°10 0°78 2°09 
Albuminoids .......... 13°65 7°00 10°46 


Weight of 100 kernels in 
GTOMS 2. cccccccccese 53°679 23°605 36910 


The variations in moisture are somewhat larger in maize, but the 
albuminoids never reach the high percentages at times found in 
wheat. The longer veyetative period of maize renders it more inde- 
pendent of its environment as far as the composition of the grain is 
concerned, and the averages for different parts of the country are, 
therefore, more nearly alike. The size of the kernel of maize does 
not seem to influence its composition as much as in the case of wheat: 
the extremes of size are sometimes very wide apart, and in analyses 
of the largest and smallest kernels selected from 1000 specimens 
(64102 grams and 13-858 grams per 100 kernels) the average per- 
centage of albuminoids was found to be 9°09 and 10°50 respectively. 

J. K. C 


First Grass and Aftermath. By A. Ririn (Bied. Centr., 1885, 
68).—The first cut of grass or green fodder is vastly superior to the 
aftermath for dairy cattle. E. W. P. 


Influence of the Position of the Set on the Potato Crop. 
By E. Wottuny (Bied. Centr., 1885, 24—30).—As there seemed to be a 
difference of opinion between Kiihn and Giilich as to whether the end 
having most eyes should be set upwards or downwards, Wollny 
undertvok to ascertain the truth with various kinds of potatoes. The 
results observed in 1874 are by no means conclusive, for in some cases 
those with the eyes upwards gave the highest yield, in others the con- 
trary was the case. Accordingly in 1876 and 1884 other experiments 
were made on light humous land, and then some sets were placed 
shallow, others deep in. Again, however, the results were not very 
satisfactory, but the conclusions which have been drawn are that on 
dry soils the position of the set is of importance, whether set deep or 
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shallow ; in soils holding moisture, the position of the set is not of much 
importance. Another question investigated was the position of the set 
when the original tuber had been cut in half. Experiments showed 
that as a rule the highest yield was obtained when the cut surface was 
downwards, the probable reason for this being that when the surface 
lies upwards, the interior of the potato, that is the nourishment for 
the young plant, is rotted away. E. W. P. 


Cultivation of Potatoes. By O. Cimsat and others (Bied. Centr., 
1885, 35—51).—The experiments were on the same principle as those 
conducted in 1883 (Abstr., 1884, 483), and the results were very 
similar. The article consists very largely of tables, showing yield and 
quality of numerous varieties of tubers. Staudacher raised potatoes 
from the seed of five various sorts, but none of the new potatoes at all 
resembled the originals from which the seed was taken. According 
to C. Boursier, potash manure has no influence for good on potatoes, 
but potassium chloride is less harmful than the nitrate. A few remarks 


on Jensen’s method for the prevention of potato disease are added. 
E. W. P. 


Peculiarities and Cultivation of Beet Seed. By F. Knauer and 
others (Bied. Centr., 1885, 15—24).—The mean weight of sugar-beet 
seed is 185°34 grams per litre. To determine the germination of a 
sample, Breuer’s germinator was found to be the most accurate. This 
apparatus consists of a rectangular zinc box whose sides are somewhat 
sloped, the bottom is 10 cm. square, and the height of the walls is 20 cm. 
It is filled with white sand moistened with rain-water. Soaking in 
water, rubbing with the hand, and heating to 50° raises the coefficient 
of germination. The best results are obtained when the seeds are 
previously heated at 40—45° in moist air, but whether they are ex- 
posed to light or not seems to make no difference. Dilute hydro- 
chloric and sulphuric acids aid germination, but nitric acid has no 
effect; sodium hydroxide, nitrate, and sulphate are harmful, but 
sodium chloride is neutral, whilst alum (11 per cent.) assists germi- 
nation. Briem has treated seeds with water, and evaporated 
the filtrate, the residue amounting to 6°76— 8°71 per cent. of the whole. 
This residue was brown and very hygroscopic, and when ignited 
swelled up and “ left 55°8 per cent. of organic (?) matter.” The per- 
centage of ash varies from 7°5—10°5. The following is the compo- 
sition of the dried seeds :— 


Nitrogenous matters. 

Fat and colouring mat- 
ters 

Starch, dextrin 

Cellulose 

Soluble protein 

Undetermined 
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In 1883 seed, Knauer found impurities, amounting to 1°3 per cent., 
whilst Marcker found 2°9, and Nobbe 0°56—6°27. Moisture also varies: 
Nobbe found 13°3 per cent., and Knauer 10°8—12°62. Seeds soaked 
in water contain 129—140 per cent. of moisture. The small agglome- 
rations of seed absorb more water than the larger; but part of the 
agglomeration which is not true seed has been termed “ ballast,” 


and this on the average amounts to 73°57 per cent. of the whole. 
E. W. P. 


Phosphoric Acid in the Soil. By P. pz Gasparin (Bied. Centr., 
1885, 7—8). 


Influence of Cultivation on the Moisture in the Soil. By 
A. Henscu (Bied. Centr., 1885, 4—7).—The fertility of a soil is 
largely dependent on the moisture present, and it appears that the 
quantity which is most advantageous for the crop is 40 per cent. of 
the total quantity which the soil can retain, but this percentage is de- 
pendent on the weather, lay of the land, chemical composition, and 
physical condition. As capillarity is a very important factor, and as 
this is capable of alteration, it follows that the amount of moisture 
present is dependent on the treatment the land receives. An open soil 
with rough surface, such as is produced by ploughing, &c., will take up 
more rain than when the surface is comparately level and unworked, 
and since the character of the surface is affected by the amount and 
violence of the rainfall, the consequence is that at first the absorption 
of water is most energetic, so that the open condition of the soil must 
be maintained if the requisite quantity of water is to be retained. 
Humous soils retain nearly double their own weight of water, whilst 
sandy soils only retain 30—40 per cent. Humous soils lose water 
more rapidly by evaporation than sandy soils, whilst clay soils hold an 
intermediate position. As a rule, water evaporates most rapidly from 
wet soils and when the bottom water is near the surface, but from 
two soils holding the same quantity of moisture the rapidity of 
evaporation is dependent on the character of the surface, rough 
surfaces drying more rapidly than smooth ; thus soil rolled by a ring 


roller dries more rapidly than that rolled by a smooth roller. 
E. W. P. 


Use of Potassium Chloride in Agriculture. By D. Zou 
(Ann. Agronom., 11, 34—40).—The author has made some experi- 
ments tending to show that potassium compounds produce increase of 
certain crops even on soils well supplied with potash. 

Oats.—A field of 50 hectares was divided into 17 plots, and sown 
with grey and black oats (Bernay). Seven of the plots were un- 
manured, and yielded an average of 2700 kilos. straw and 47:4 hecto- 
litres grain per hectare. Four plots received 45 kilos. potassium 
chloride per hectare, and yielded an average of 3000 kilos. straw and 
47°8 hectolitres grain. Five plots received 190 kilos. potassium chlo- 
ride per hectare, and yielded an average of 3180 kilos. straw and 
51°45 hectolitres grain. All the plots dressed with the potassium salt 
received it mixed with 300 kilos. gypsum per acre. The soil con- 
tained by analysis 0°073—0°292 per cent. K,0. 
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Lucerne.—A field of 70 hectares carrying lucerne in its third year 
had been dressed in February with a manure containing 6 per cent. 
P.O;, 14 per cent. K,0, 3 per cent. Na,O, and 20 per cent. CaO. 
Alternate ridges received in addition 230 kilos. potassium chloride 
per hectare. This application produced an immediate beneficial 
effect on the appearance of the plant, and raised the yield from 915 
baskets (of 5 kilos. each) per unmanured ridge to 1078 baskets per 
ridge of those dressed with the potassium salt. (The author does 
not state if the potassium chloride was mixed with gypsum in this 
cuse also.) The soil contained 0°160 per cent. of potash. 

J. M. H. M,. 


Note by Abstractor —The conclusions drawn by the author appear 
to be open to much doubt in consequence of this fact. The yields 
of the individual plots, too, are not stated.—J. M. H. M. 


Manurial Value of Tobacco Stems. By C. A. Gorssmann 
(Bied. Centr., 1885, 67). 


(1.) Connecticut 

Valley tobacco. (2.) Havanna, 
In 100 parts: Moisture ’ 11°05 
Ash f 13°30 
; 2°91 
3°76 
In dry mat- ; 0°20 
ter. 4 Li ; 4°15 
Magnesia ‘ 153 
Phosphoric acid.. ; 0°50 
| Ferric oxide .... 0°16 


From this the author calculates 1000 kilos. to be worth (1) 67°2 and 
(2) 60°0 marks. EK. W. P. 


Manuring Turnips. By B. Dyer (Bied. Centr., 1885, 30—34, 
from the Jour. Roy. Agr. Soc. Eng., 20, 113—126).—The experiments 
were conducted in 1882 and 1883 near Horsham, on heavy loam con- 
taining K,O 0°482 per cent., P.O; 0°212, CaO 0°672, and SO, 0°147. 
The plots were one-sixth of an acre, and received equal money values 
of dissolved and undissolved Cambridge coprolites, with and without 
sheep manure. Plots were also manured with sheep manure alone. In 
the first year, it was found that the artificial manures brought a larger 
crop than the dung alone, that the two kinds of artificial manures 
alone were as good as when combined with the dung, and also that the 
undissolved was better than the dissolved phosphate. This probably 
arose from the deficiency of lime in thesoil. In the next season, oats 
were sown, but as the duplicate plots differed so much from the 
originals, no fair conclusions can be drawn, but it may be remarked 
that the raw phosphate was superior to the dissolved. To estimate if 
possible the advantage of the addition of lime to this soil, a further 
set of experiments was made on some of the land which had received 
uo manure since 1880. This was limed, and then roots again grown 
with the same manures as in the previous case. Now it was observed 
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that the manure (cow and horse) yielded best, but the duplicate was 
very different in its yield to the original, so that if the lower yield be 
accepted as correct, then the verdict in favour of the farmyard 
manure must be reversed; also it was noticed that superphosphate 
was better than undissolved phosphate, proving the advantage of 
superphosphates on well-limed land, and of undissolved phosphates 
for land poor in this constituent. E. W. P. 


Correct Time for the Honey Harvest. By K. Zwitume (Bied. 
Centr., 1885, 67).—Two periods have been chosen in which to remove 
honey from hives ; the first is when the cells are full and unsealed, 
when the honey is thin; the other period is when the honey has 
thickened and the cells are sealed. The latter is the correct time to 
harvest, for then there is enough sugar and formic acid present, which 
last acts as an antiseptic. E. W. P. 


Removal of Mildew in Vines. By P. Picnarp (Ann. Agronom., 
11, 27—33).—The vine mildew (Peronospora viticola) having caused 
great damage amongst the vineyards of Vaucluse towards the 
end of last sammer, the author took the opportunity of instituting 
exact experiments with certain substances recommended as mildew 
specifics. These substances are all best applied in the liquid form by 
means of Riley’s “atomiser” or spray producer. Phenol.—A 1 per 
cent. solution has no effect ; the addition of 0'1—-0°5 per cent. glycerol 
is no improvement. Phenol and Potash—A 1 per cent. solution of 
phenol with 0:2 per cent. potassium hydroxide exercises a slight effect 
on the mould; this effect is not increased by the addition of glycerol, 
and is probably due to the potash alone. Ferrous Sulphate.—Solu- 
tions of the crystallised sulphate of over 0°2 per cent. strength, 
blacken the leaves and cause them to curl at the edges, and in time 
to fall off. Solutions of 0°1—0°2 per cent. strength do not injure the 
leaves, but arrest the development of the mycelium, the spores, how- 
ever, remaining apparently intact. Ferric Sulphate——Solutions of 
1 per cent. strength slightly injure the leaves. Weaker solutions 
destroy the mycelium without injury to the leaves, but the strength 
should not fall below 0°5 per cent. Alkaline Polysulphides.—The 
author considers these to be the most convenient vehicles for sulphuring 
the vines. He recommends potassium polysulphides, as the potash 
when washed down into the soil has a manurial value. Solutions 
of 1—5 per cent. injure the leaves, but a solution of 0°5 per cent. 
strength may be used without danger, and will destroy the mould. A 
thin pellicle of precipitated sulphur adheres to the leaf and prevents 
the reappearance of the fungus. J. M. H. M. 


ANALYTICAL CHEMISTRY. 


Analytical Chemistry. 


Analytical Operations and Apparatus. By R. Wo.ttxy (Zeit. 
Anal. Chem., 25, 47—56). 


Estimation of the Halogens in Organic Compounds. By C. 
Zvutxowsky and C. Lepfz (Monatsh. Chem., 5, 537—558).—This 
method is based on the combustion of organic substances in a stream 
of oxygen, the combustion being aided by heated platinum (Kopfer, 
this Journal, 1876, 660). Under these circumstances, iodine is 
obtained entirely in the free state, bromine mainly in the free state, 
but to the extent of 1--5 per cent. as hydrobromic acid, and chlorine 
is obtained partly free and partly as hydrochloric acid. The solution 
employed for absorption is a mixture of ammonia and hydrogen per- 
oxide, by which the free halogen is converted into the ammonium 
haloid salt, whilst oxygen is evolved, the reaction in the case of iodine 
being represented by the equation I, + H,O, + 2NH; = 2NH,I + O.; 
the whole of the halogen is obtained as its ammonium salt, and can be 
estimated in the usual manner. The most convenient form of plati- 
num for the process was found to be obtained as follows :—Pure 
quartzite is heated strongly and thrown into water, then ground in an 
iron mortar till reduced to fragments about the size of hemp-seed, 
sifted to remove dust and larger particles, and digested with hydro- 
chloric acid to remove iron. 100 parts of the quartzite are just 
covered with an alcoholic solution of pure platinic chloride containing 
5 parts of platinum, the whole evaporated to dryness on a water-bath, 
placed in a glass tube, and ignited in a current of hydrogen. The 
purity of the platinic chloride is essential, commercial platinum or 
platinic chloride containing sufficient iron and copper to vitiate the 
results. The combustion-tube employed is from 50—67 ecm. long, 
and is drawn off and bent sharply downwards at one end ; next to the 
drawn-off end is placed a loose plug of asbestos, then a layer of plati- 
nised quartzite of 23—36 cm. in length, held in its place by a short 
roll of platinum foil. The substance to be analysed is introduced 
into the tube in a boat or thin tube; finally, the open end of the tube 
is connected with a reservoir of oxygen. For the analysis of very 
volatile liquids, an ingenious device is described ; the current of 
oxygen is split, a gentle stream passing through a bulb-tube in which 
the liquid is placed, whilst the greater part of the oxygen is carried 
directly to the combustion-tube and there mixes with the vapour of 
the volatile liquid carried over from the bulb; perfect combustion is 
thus insured. The drawn-out end of the combustion-tube is attached 
to a flask containing the absorbing liquid, and immersed in cold water 
to prevent the decomposition of the hydrogen peroxide by heat. To the 
flask is further attached a Peligot’s tube containing a small quantity of 
the absorbing liquid; the escaping gases being finally passed through 
a tube containing cotton wool, moistened with the absorbent, thus 
ensuring the retention of every trace of halogen. Chlorine com- 
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pounds require a longer tube for combustion than do substances con- 
taining bromine or iodine. As the whole of the iodine is obtained in 
the free state, it can be absorbed by a solution of potassium iodide 
and titrated with sodium thiosulphate. A considerable number of 
analyses of halogen-compounds are quoted, showing that very accurate 
results are obtained by the method. As hydrogen peroxide frequently 
contains small quantities of chlorine, it is necessary, if present, to 
determine the amount and make allowance for it. 

Magnesia can with advantage be substituted for lime in the ordi- 
nary ignition method of determining halogens. 

Sulphar in organic compounds can also be estimated by combustion 
in the apparatus above described ; the liquid used in the absorbing 
apparatus is either hydrogen peroxide and ammonia, or a strong alka- 
line solution of potassium hypobromite. The sulphuric acid formed 
is estimated gravimetrically. The reagents employed must be 
examined for sulphates. A. J. 


Iodic Acid as an Indicator. By F. E. Furry (Amer. Chem. J., 
6, 341—345).—A mixture of an iodide and iodate in solution has been 
suggested as an indicator for the presence of free acid, the amount of 
iodine liberated showing the quantity of free acid present. It has 
been noticed that the blue colour with starch, after being discharged 
by hyposulphite, generally reappears after a few minutes, and this 
fact has been ascribed to the atmospheric carbonic anhydride. The 
author has undertaken a series of experiments to ascertain the 
accuracy of this assumption, and whether any other conditions inter- 
fere with the value of this indicator. 

A dilute standard solution of sulphuric acid was employed, and the 
extreme delicacy of the end-point noted, 0°08 mgrm. H,SQ, in 100 c.c. 
water being sufficient to yield a blue colour with the indicator. The 
influence of dilution on the test was next observed, the results show- 
ing that as the dilution increases the liberation of iodine is less, and 
the blue colour on its reappearance requires more hyposulphite for its 
discharge. The phenomenon of after-coloration may be therefore 
ascribed almost wholly to the action of a residual quantity of sulphu- 
ric acid, and only in slight degree to atmospheric carbonic anhydride. 

Hydrochloric, nitric, salicylic, and picric acids act also in precisely 
the same way as sulphuric acid. With other acids, however, such as 
boric, citric, tartaric, oxalic, acetic, and benzoic acid, satisfactory 
results were not obtained in any state of dilution: after long periods 
of time the full equivalents of iodine were never liberated. 

In the presence of neutral salts of the alkalis with the strong 
mineral acids, the indicator may be safely used: in saturated solutions 
only is there a slight interference. Salts of the organic acids, on the 
contrary, and borates, even when present in small amount, render the 
method uncertain. J. K. C. 


Estimation of Oxygen in Air. By W. Hempet (Ber., 18, 267— 
282).—The author points out the importance of having exact deter- 
minations of the composition of the atmosphere for comparison by 
future generations. The analyses should be accompanied by meteoro- 
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logical observations, as rain, pressure, temperature, &c., produce 
certain changes in composition. The apparatus employed for esti- 
mating the oxygen is too complicated to describe without diagrams ; 
the measurements are made at a constant volume and temperature, 
but at varying pressure. The method is accurate to 0°02 per cent. 
At the end of the paper a number of determinations are recorded 
together with meteorological observations which were made at the 
time and place from which the air examined was taken. 
A. K. M. 


Determination of Nitrogen by the Copper Oxide Method. 
By C. W. Dasyey and B. v. Herrr (Amer. Chem. J., 6, 234—241).— 
A comparison of results obtained by Ruffle’s method (Trans., 1881, 
87), and the copper oxide method as moditied by Johnson (Amer. 
Chem. J., 2, 27); the apparatus used in the latter method is fully 
described. Both methods give equally good results. H. B. 


Modification of Zulkowsky’s Azotimeter. By A. Gawatovski 
(Zeit. Anal. Chem., 24, 61—63). 


Detection of Nitrous and Nitric Acids. By R. Warincron 
(Chem. News, 51, 39—41).— In the present communication the 
author gives the results of experiments on the various tests for nitrous 
and nitric acid. The delicacy of a test depends greatly on the manner 
in which it is applied, therefore old as well as new tests are included 
in the present note. In nearly all cases blank experiments were 
made under exactly similar conditions to those of the test experi- 
ment. 

Detection of Nitrous Acid. Iodide Test.—1 c.c. of Trommsdorf’s 
reagent is added to 5 c.c. of nitrite solution, and the mixture acidu- 
lated with one drop of dilute sulphuric acid (1 in 5); under these 
conditions a solution containing 1 part of nitrous nitrogen per 
million of water soon caused an abundant liberation of iodine, whilst 
1 in 20 millions gave rise to a blue coloration in 3 minutes, and 
solutions containing 1 in 100, and 1 in 200 millions, gave a blue tinge 
in 30 and 60 minutes respectively. The blank experiment only began 
to colour in 4 hours. The metaphenylenediamine test is accelerated 
by warming. Four drops of a solution containing 5 grams per litre, 
and one drop of dilute sulphuric acid added to 5 c.c. of nitrite solution, 
causes a speedy and very distinct reaction with one part of nitrous 
nitrogen per million of water, but with 1 in 10 millions the change 
begins in 2 minutes, and the final colour is only pale straw-yellow. 
Paramidobenzene-azo-diamethylaniline test (Meldola, Trans., 1884, 108). 
—A solution containing 0°16 gram of this reagent per litre is em- 
ployed, and one drop of test solution, one drop of dilute sulphuric 
acid, and finally a slight excess of ammonia, are added to 5 c.c. of 
nitrite solution. No reaction is obtained with solutions containing 
1 part nitrous nitrogen per million of water, when the reagents are 
added immediately after one another, but when the solution acidified 
with sulphuric acid is heated for 2 minutes in boiling water, then on 
addition of the ammonia a distinct blue coloration is obtained even 
with 1 part of nitrous nitrogen in 10 millions of water, and a pale 
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sap-green with 1 in 100 millions. The colour is somewhat fugitive. 
With the naphthylamine test, using one drop of saturated solution of 
sulphanilic acid, one drop of dilute hydrochloric acid, and one drop of 
saturated solution of naphthylamine hydrochloride, as already stated 
(Trans., 1881, 229), 1 part of nitrous nitrogen in 100 millions gives 
a reaction in six minutes, 1 in 500 millions in an hour or two, 
whilst even 1 in 1,000 millions can be detected. 

Detection of Nitrous and Nitric Acids.—The four following tests 
give a reaction with both nitrous and nitric acid, but the reaction of 
the first mentioned is the only one which is characteristic for these 
substances, inasmuch as the other three give the same reaction with 
all oxidising agents. The ferrous sulphate test is equally sensitive 
with both nitrous and nitric nitrogen, and is conducted most effec- 
tually in the following manner. Place 1] c.c. of nitrite or nitrate 
solution into a tube, and pour down 2 c.c. of concentrated sulphuric 
acid so as to form a lower layer, mix suddenly, and run in immediately 
3 c.c. of a cold saturated ferrous sulphate solution, which forms an 
upper layer. In this way, with solutions containing 1 part of nitrous 
or nitric nitrogen in 100,000 parts of water, the coloured band appears 
at once, with 1 in 200,000 there is a faint reaction in 1 or 2 minutes, 
whilst with 1 in 300,000 the reaction is very slight. Indigo test (ac- 
cording to Boussingault).—The concentrated substance is boiled with 
a few drops of indigo, and successive quantities of strong pure hydro- 
chloric acid, the disappearance or discolouring of the indigo is the 
indication of oxidation. One division of Boussingault’s weakest 
indigo = 0°00077 milligram of nitric nitrogen. This test does not 
answer in the presence of many organic substances. Brucine test.— 
To get a distinct pink colour, 5 c.c. of concentrated sulphuric acid are 
added gradually toa cooled mixture of 2 c.c. of the liquid and one drop 
of brucine sulphate. One part of nitric nitrogen in 10 millions of water 
soon gives a reaction, whilst 1 in 20 millions causes a faint tinge 
after some time. With nitrous nitrogen, 1 part in 1 million of water 
gives a full pink, but 1 in 10 millions produces scarcely any reaction. 
Diphenylamine test.—The reaction is assisted by heat, by adding a large 
excess of sulphuric acid, also by the presence of chlorides, but only 
when the volume of sulphuric acid is not greater than that of the 
liquid taken. The colour is fairly permanent, and increases on 
standing. With 2 c.c. of liquid, two drops of diphenylamine solution 
and 5 ¢.c. concentrated sulphrric acid, 1 part of nitric nitrogen in 
] million of water produces a deep blue at once, 1 in 10 millions a pale 
blue after a few minutes, whilst 1 in 20 millions gives no distinct 
blue. (Trans., 1884, 644, it is stated that solutions of this strength do 
give the reaction; it has, however, since been observed that the re- 
actions obtained in those experiments were due to an added impurity.) 
Nitrites act in a similar manner, but more rapidly. One millionth 
part of a gram of nitric nitrogen can be detected by this test when 
using 1 c.c. of liquid. 

Detection of Nitric Acid in the Presence of Nitrous Acid.—There is 
no satisfactory method for effecting this when the quantity of nitric 
acid is very small, for nitric acid is either produced, as in the second 
and third, or only vaguely indicated, as in the first of the following 
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methods. Ist. Estimate the total nitrous and nitric nitrogen as 
ammonia or nitric oxide; and then the nitrous nitrogen with per- 
manganate, or with phenylenediamine, the difference between the two 
estimations, is due to nitric nitrogen. 2nd. Piccini recommends 
destroying nitrites by boiling acidified solutions with carbamide, 
and then testing for nitric acid. 3rd. Muir suggests conversion into 
ammonium salts, and evaporating to dryness to destroy nitrite. 
D. A. L. 


Volumetric Estimation of Nitric Acid. By A. Lonar (Zeit. 
Anal. Chem., 24, 23—26).—This method is based on the fact that 
stannous salts destroy the blue colour produced by diphenylamine in 
solutions of nitric acid (comp. Abstr., 1884, 366). The author has 
found that the accuracy of his method depends on the amount of 
sulphuric acid present. The titration is effected by a decinormal 
solution of potassium stannous sulphate, a single drop of diphenyl- 
amine solution being added as indicator. Numerous experiments 
show that the method is quite accurate when 3°5 volumes of con- 
centrated sulphuric acid are present to each vol. of the solntion to 
be tested. It cannot be applied, however, if ferric salts are present in 
large quantities; concentrated solutions of nitrates should be diluted 
with water before adding the concentrated sulphuric acid, and, in all 
cases, the mixture should be cooled before adding the diphenylamine 
solution. S. R. 


Recognition of Nitric Acid Stains on Textures. By H. Fieck 
(Chem. Centr., 1884, 38, 716).—The stained eloth is extracted with 
hot water, and the liquid evaporated to dryness and tested with brucine. 
If, however, the stains have already been washed with water, they 
must be cut out and heated with a 20 per cent. solution of caustic 
potash. Xanthoproteate of potassium is formed, and eolours the solu- 
tion deep orange ; on diluting with 10 times its volume of water, 
filtering, and neutralising with sulphuric acid, yellow flakes separate ; 
these are collected on a filter, and treated with ammonia, when a deep 
orange-red colour is produced. These flakes cannot be mistaken for 
those produced by picric or styphnic acids, since both these acids 
are soluble in boiling water. A control experiment should be made 
with a piece of woollen rag, previously steeped for 24 hours in nitric 


acid. H. P. W. 


Separation of Zinc in Ores. By T.B. Osporne (Amer. Chem. J., 
6, 151—152.)—Brunner’s method (Dingl. polyt. J., 150, 369) with 
the modification described in the next abstract, may be used in the 
separation of zine from iron. P. P. B. 


Separation of Zine and Nickel. By T. B. Osporne (Amer. 
Chem. J., 6, 149—151).—The author’s experiments led him to con- 
clude that, in separating these metals by Brunner’s method, the best 
results can be obtained by adding to the solution (diluted to 300 c.c.) 
enough sodium carbonate to produce a permanent but slight precipi- 
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tate, then 1 ¢.c. of hydrochloric acid (sp. gr. 1:1), and, during the 
precipitation of the zinc by sulphuretted hydrogen, gradually adding 
50 c.c. of a solution of sedium acetate, containing sufficient of this 
substance to react with about one-half the acid set free. 

FP. R 


New Blowpipe Reagent. By Wueeter and Lupexine (Chem. 
News, 51, 88).—The substance to be tested, supported on a slab of 
plaster of Paris if it forms a coloured iodide, or on charcoal if the 
iodide is white, is moistened with a saturated alcoholic solution of 
iodine, and heated in the outer blowpipe flame; the iodide volatilises, 
and is deposited on the cool parts of the support, where its charac- 
teristics and identity can be recognised. In this manner, tin can be 
detected in the presence of zinc, whilst bismuth gives a brown deposit 
which is changed to red by the action of ammonia; the molybdenum 


reaction, an ultramarine-blue deposit, is very striking and distinc- 
tive. D. A. L. 
Lead Assaying in the Wet Way. By C. Rorsster (Zeit. Anal. 
Chem., 24, 1—23).—Storer has shown (Chem. News, 1870, 17) that 
galena in the presence of zinc and hydrochloric acid yields hydrogen 
sulphide and a spongy mass of metallic lead. The lead being in a 
porous condition, rapidly oxidises when exposed to the air, and there- 
fore has to be dried in an atmosphere of coal-gas. Good results are 
obtained by this method with pure galena, but with ores and mining 
products containing lead the analyses are unsatisfactory. The modifi- 
cation proposed depends on the solution of the spongy lead in a known 
weight of Wood’s metal, the analysis being effected as follows :— 
The sample is treated with about 30 times its weight of hydro- 
chloric acid of sp. gr. 1°10. Ifa carbonate is present a corresponding 
increase in the amount of acid is necessary. The mixture is heated 
as long as there is any action, and then diluted with an equal volume of 
water. When sulphuretted hydrogen ean no longer be detected, a small 
stick of zinc weighing about 1 gram is added, and the whole heated 
on a water-bath to 70°. All the lead is precipitated when a piece of 
magnesium ribbon dissolves without leaving any particles of lea 
floating in the solution. The spongy mass is stirred with a glass 
rod until hydrogen ceases to be evolved, so as to ensure that no 
zine remains undissolved. The lead is washed with water, and 
calcium carbonate is added until the solution is only faintly acid. 
The weighed quantity of fusible metal is then added to the lead, 
and when molten, poured into a beaker of cold water, dried and 
weighed, At least one part of Wood’s metal must be employed for 
each part of lead present. If copper pyrites or other sulphide not 
decomposed by hydrochloric acid is present, the weighed sample is 
treated with a fewc.c.ofaqua regia, and the lead precipitated as sulphate 
by the addition of sulphuric acid. The precipitated sulphate is filtered, 
dissolved in hydrochloric acid, and the process then applied. When 
antimony is present, the two are precipitated as sulphides, and 
separated by sodium sulphhydrate in the usual way. Another 
method, used with some success, consists in evaporating the chlorides 
tu dryness, and distilling at 230°, when all the antimounious chloride 
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is removed from the lead chloride, which can then be dealt with in 
the way already described. S. R. 


Improvement in the Apparatus used for Precipitating 
Copper by Electrolysis. By H. C. Foore (Amer. Chem. J., 6, 333 
—336).—The object of this improvement is to ensure a current of 
proper strength, and to keep it so for two or three days without 
changing the battery fluids. 

The platinum dishes are arranged on a board, under which the 
current from the battery passes, and traverses a set of resistance coils 
and connecting wires. The current first enters a switch under the 
board, from which it can pass to another switch by three routes, 
traversing different resistance coils; the same contrivance is then 
repeated, the current being made to pass further through one, two, or 
three resistance coils on its way to the platinum dishes, another switch, 
after the current has attained its required strength, regulating its 
admission to the required number of dishes. By manipulating the 
switch handles the current can be made to work uniformly, and in 
case a dish is removed from the circuit, an automatic arrangement is 
employed to preserve the uniformity of the current. A coil equal in 
resistance to the solution in the dish is connected with the latter in 
such a manner that when the dish is removed the current is made to 
pass through the coil, and thus the current remains the same in the 
other dishes. The strength of the current may be ascertained by 
passing it through acidulated water in an inverted graduated tube, 
and noting the amount of raixed gases liberated in one minute. 

J. K. C. 

Separation of Metals Precipitated by Hydrochloric Acid. 
By J. Barnes (Chem. News, 51, 97).—Quantitative experiments show 
that ammonia does not completely dissolve silver chloride when it is 
precipitated along with mercurous chloride, and in fact, that if the 
latter greatly predominates scarcely a trace of the silver salt is 
dissolved by the ammonia. D. A. L. 


Electrolytic Estimations. By A. Ciassen (Ber., 18, 168—171). 
—A reply to Wieland.. 


Estimation of Manganese and Phosphorus in Iron and 
Steel. By M. Tromius (Chem. Centr., 1884, 717—719).—For 
analysis 0°5 gram of steel or iron borings, 0°5 gram of specular iron, 
and 0°2 gram of ferromanganese are sufficient quantites. 

Estimation of Manganese.—The steel or iron is dissolved in hydro- 
chloric acid, the solution evaporated nearly to dryness, nitric acid 
added, and the liquid evaporated to 100 c.c. Crystals of potassium 
chlorate are cautiously added until yellow fumes cease to be given off, 
more being added as soon as the manganese precipitates, and the 
solution kept boiling for a short time; cold concentrated nitric acid is 
then added, the precipitate collected on asbestos contained in a glass 
tube, washed twice with strong acid, and four times with cold water. 
Instead of adding cold acid previous to filtering, the solution can be 
allowed to cool ; in either case the formation of potassium pormangnante 
is prevented. 
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- In the analysis of specular iron and ferromanganese, it is not 
sufficient to treat once with potassium chlorate, but this operation 
must be repeated several times, with addition of nitric acid. The 
addition of ferric nitrate facilitates the precipitation. 

The precipitate is treated with 100 c.c. of a standard solution of 
ferrous sulphate in dilute sulphuric acid. As soon as the precipitate 
has dissolved, the unoxidised iron is estimated, and the manganese 
calculated from the difference. 

Lead, copper, nickel, cobalt, &c., when present, are precipitated with 
the manganese dioxide, and oxidise the iron sulphate; sometimes on 
addition of the latter, a characteristic red coloration—due to cobalt— 
is produced. In one case where the coloration was intense, the author 
estimated the cobalt, of which there was only 0°03 per cent. The 
results are accurate. 

Estimation of Phosphorus.—5 grams of borings are dissolved in 
nitric acid, the solution evaporated nearly to dryness, and strong 
hydrochloric acid added, the evaporation is continued, and the dry 
mass redissolved in hydrochloric acid, hot water added, and the silica 
filtered off. 20 c.c. strong nitric acid, 80 c.c. molybdenum solution, 
and 2U c.c. strong ammonia are added to the filtrate, and the 
whole well shaken until the iron precipitate has dissolved, and then 
it is allowed to stand 24 hours at 40°. The clear liquid is poured 
off, and the precipitate collected on a filter, washed and dissulved 
in warm dilute ammonia, 2°5 c.c. strong hydrochloric acid are then 
added along with 10 c.c. of magnesia mixture, and the whole well 


shaken until a distinct precipitate is observable; after adding 5 c.c. 
more ammonia, and allowing to stand for 12 hours, the precipitate 
is filtered off, and the phosphorus determined as magnesium pyro- 


phosphate. H. P. W. 


Ash Determinations. By Jay (Bull. Soc. Chim., 42, 218—219). 
—In order to quickly obtain a white ash without loss of alkaline salts, 
particularly in the case of wine and of vegetables, the author first 
evaporates and dries at 100° and then carbonises the residue. A few 
drops of water are added which disintegrate the carbonaceous mass, 
and partially dissolve the alkaline salts. The mixture is now 
evaporated at 100° and dried at 115°. After this the product is 
ignited in the ordinary way. W. R. D.z 


Titrations with Potassium Permanganate Solutions. By W. 
Lenz (Zeit. Anal. Chem., 24, 34—41)—Permanganate solution when 
used for estimating organic substances in water is untrustworthy, 
since only those bodies which are very easily oxidised are completely 
converted into carbonic anhydride. 

With grape-sugar, great discrepancies were noticed; the greater 
the excess of permanganate, the greater the amount used. In no 
case, however, was the theoretical quantity of permanganate reduced, 
although about five times the calculated quantity was added. The 
experiments were repeated by varying the amount of grape-sugar 
added to a constant quantity of permanganate solution, and then 
boiling for 1y minutes, but with similar discordant results. With 


ANALYTICAL OHEMISTRY. 599 


glycerol, the experiments yielded results still farther from the truth. 
The permanganate process is therefore useless for either absolute or 
relative estimations of organic matter. 

The oxalic acid solutions used for titrating permanganate should 
be freshly prepared, as the author finds that centinormal acid loses 
15 per cent. of its streugth in one week when exposed to diffused 
daylight. Normal solutions will keep in the dark, if stored in full 
bottles. Centinormal solutions, even in the dark, lose strength after 
keeping for a few weeks. The addition of 10 grams of boric acid 
per litre prevents the decomposition of the oxalic acid, and does not 
injure its value for titrating purposes. It is best, therefore, to keep 
decinormal acid containing 1 per cent. of boric acid and dilute it as 
required. S. R. 


Adulteration of Petroleum by Means of Solar Oil. By G. 
Herre (Chem. Centr., 1884, 70).—Dry copper butyrate dissolves both 
in petroleum and in solar oil on warming slightly, giving a bluish-green 
colour ; on further heating the solar oil solution becomes yellow at 
120°, and a yellow floccalent precipitate forms, whilst the solution 
in petroleum remains green and clear, even at 210°. A mixture of 
the two oils, heated to 120° with the butyrate, gives a yellow floccu- 
lent precipitate, or if only a little solar oil be present, a greenish- 
yellow colour is produced, whilst at 210° the colour becomes pure 
yellow. On cooling the petroleum solution, the butyrate separates 
out almost entirely, and the liquid becomes nearly colourless. Under 
similar conditions, the solar oil solution gives a strong yellowish- 
brown precipitate, but still remains vellow. A solution of butyrate in 
a mixture of the two oils, gives on cooling a yellowish-brown, and 
above this a greenish-blue precipitate; the supernatant liquid is pale- 
yellow. These reactions are sufficiently sharp in the case of American 
petroleum and solar oil of the Weisenfels district; it has not been 
ascertained whether they are applicable to other varieties. J. T. 


Detection of Adulterated Essential Oils. By H. W. Lanasrck 
(Pharm. J. Trans. [3], 15, 309—310).—The author has devised a method 
for the detection of adulterated essential oils, based on the fact that 
salicylic acid dissolves in essential oils, but more readily in those contain- 
ing oxygen than in those that do not. For example, oils from Labiate 
dissolve more of it than oils from Umbellifere, and the latter more than 
oils from Conifere, &c. His method is as follows: 0°05 gram salicylic 
acid is put in a tared tube, the oil to be tested is added drop by drop, 
and shaken until a clear solution is obtained, the tube with contents 
is then weighed, the increase giving the relative solubility. Having 
examined several pure oils and mixtures of known composition, the 
author has constructed a table of solubilities for reference. All essen- 
tial oils contain water from the steam distillation, which in course of 
time becomes converted into hydrogen peroxide; the age of an oil 
may therefore be tested in the following manner: the oil is shaken 
with an equal volume of water, and the water is then tested with iodised 
starch-paper; this is not discoloured by fresh oils, but is so to a more 
or less degree, according to the age of the oil, which can thus be 
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ascertained by comparison with an oil of known age. The test-paper 
is coated with a mixture of 1 part of starch, and 2 of potassium 
iodide, to 100 of water. D. A. L. 


Estimation of Hydrocyanic Acid. By L. S1znotp(Pharm.J. Trans. 
[3], 15, 158—159).—The following method is suggested to minimise 
the chances of error in the estimation of hydrocyanic acid by Liebig’s 
process. A preliminary rough determination is first made, using a large 
excess of standard soda; then a second titration is made with a very 
slight excess of soda, and the hydrocyanic acid, to avoid loss by volatili- 
sation, is run from a burette into the soda. When using the U.S.P. 
method (Abstr., 1883, 1174) the hydrocyanic acid should be added 
to the mixture of magnesia and potassium chromate, and the silver 
nitrate then run in quickly. Magnesium, calcium, and barium 
carbonate can be used instead of magnesia, but the change is not 
recommended. D. A. L. 


Estimation of Methyl Alcohol in Ethyl Alcohol. By Van pr 
Vyvere (Chem. Centr., 1884, 69).—The author employs the property 
possessed by methyl alcohol of forming a compound with calcium 
chloride, which is not decomposed at 100°, but is decomposed by 
the addition of water. The alcohol to be treated is distilled over 
anhydrous sodium carbonute on the water-bath, and the volume of the 
distillate is determined. A portion of the distillate is allowed to 
remain over an equal weight of anhydrous calcium chloride for 
24 hours. The ethyl alcohol is then distilled off. The residue, when 
treated with water and distilled, yields a mixture of methyl] alcohol and 
water. J. T. 


Detection of Fusel Oil in Spirituous Liquors. By B. Rése 
(Arch. Pharm. [3], 23, 62).—To detect and estimate fusel oil in 
spirits, the author agitates 100 c.c. of the liquid (brought to the 
strength of 50 per cent. alcohol) with 20 c.c. of chloroform in a gra- 
duated tube of special form. After two minutes’ agitation with 
50 per cent. solution of pure ethyl alcohol, the chloroform will 
form an upper layer, measuring 37‘1 c.c. But if only 1 per cent. of 
fusel oil be contained in a spirit similarly treated, this layer will 
measure 38°9 c.c. In general the increase of the volume of the chlo- 
roform layer for a given percentage of fusel oil must be previously 
determined by experiment with the particular spirit to be tested. 

R. R. 

Sodium Nitroprusside as a Reagent for Sugars. By K. Lascu 
(Chem. Centr., 1884, 893—894).—An aqueous solution of 2 parts of 
the reagent with 1 of potash gives a strong persistent brownish- 
yellow coloration with a solution of cane-sugar. The same reagent 
applied to a solution of grape- or invert-sugar, heated to 60°, gives a 
brown colour, which immediately disappears on shaking, and a perma- 
nent coloration is not obtained until all the grape-sugar is destroyed. 
‘Towards the end of the reaction, the colour disappears more slowly, 
and the operation is accelerated by heating at 80°. The reaction is 
extremely sensitive, so that the end of the process is easily observed. 
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Experiment shows that 1 gram pure cane-sugar when converted into 
invert-sugar, requires 10°980 grams of the salt. To determine the 
invert-sugar in a sample, 1 gram is taken, dissolved in 40 grams water, 
warmed to 70°, and the standard solution is added until the brown 
colour no longer disappears after 15—20 seconds’ shaking. In another 
portion, the cane-sugar is first converted into invert-sugar and after 
neutralisation with sodium carbonate the titration is made as above. 
The author has found the results to be accurate to ;5 per cent. He has 
only found two organic acids occurring in beetroot juice, which affect 
the reagent, namely oxalic and tartaric acids. This juice therefore 
must be titrated after treatment with lead acetate. J. T. 


Determinations of Lactose in Milks by Optical Methods. 
By H. W. Winey (Amer. Chem. J., 6, 289—302).—The usual method 
of determining milk-sugar requires a great deal of time, and a rapid and 
trustworthy optical method is very desirable. The author recommends 
precipitating the casein with some suitable reagent, and optically 
determining the lactose in the filtrate, taking the specific rotatory 
power of milk-sugar at [a@|p = 52°5. Various albumins are present 
in milk, all of which turn the plane of polarisation to the left. To 
remove these, several reagents were tried, basic lead acetate, an 
acid solution of mercuric nitrate, acetic, nitric, and sulphuric acids, 
and solutions of various salts being among the chief. The best results 
were obtained with basic lead acetate and mercuric nitrate in certain 
proportions. For 50 or 60 c.c. of milk use 1 c.c. of lead solution, 
sp. gr. 1°97, or 1 ¢.c. nitric acid solution of mercuric nitrate (pre- 
viously diluted with an equal volume of water). The results obtained 
by the use of the lead solution are lower than those given by mercuric 
nitrate, and this may be due to the fact that the filtrate from the 
former contains more albuminoids than the filtrate from the latter. 

In testing the value of these analyses, they were always compared 
with results obtained by the ordinary method. The mean sugar per- 
centage of the whole analyses are: by alcohol (ordinary method, 
65 analyses) 4°32; lead acetate, cold (53 analyses), 4°34; lead acetate, 
hot (64 analyses), 4°38; mercuric nitrate, cold (61 analyses), 4°58; 
mercuric nitrate, hot (24 analyses), 4°63. If the milk-sugar exists in 
the anhydrous state after extraction by alcohol, the percentage of it 
in the hydrated state would be 4°61, which closely agrees with the 
results obtained with mercuric nitrate. 

For the mercuric nitrate solution, the author dissolves mercury in 
double its weight of nitric acid, of sp. gr. 1°42, and adds an equal bulk 
of water ; or a solution of mercuric iodide in acetic acid may be used, 
obtained by mixing potassium iodide, 33:2 grams, mercuric chloride, 
13°5 grams, strong acetic acid, 20 c.c., and water, 640 c.c.; of this 
25 c.c. should be used for 50 c.c. of milk. 

In carrying out analyses by the optical method, the room and the 
milk should be kept at a constant temperature. If the sp. gr. of the 
milk be 1:026, or nearly so, measure out 60°5 c.c. into the sugar 
flask ; add 1 c¢.c. of mercuric nitrate solution, or 30 c.c. mercuric 
iodide solution, and fill up to 102°4 c.c. The precipitated albumin 
occupies a volume of about 2°4 c.c. Hence the solution is really 
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100 c.c. If the sp. gr. is 1030, use 60 c.c. of milk, and for sp. gr. 
1:034, use 59°5 c.c. Fill up to mark, shake well, filter, and polarise. 
J. K. C. 
“Dry Extract.” By Jay (Bull. Soc. Chim., 42, 217).—The “ dry 
extract,” which is an article of commerce, is used for sophisticating 
wine. Its chief constituents are glucose (28°7 per cert.), glycerol (38°4 
per cent.), tannin (4°i per cent.), dextrin (3°14 per cent.), and boric 
acid (427). The presence of this extract in wine may be detected 
by evaporating and igniting the residue, when the boric acid is revealed 
by the green tinge of the flame, and the glucose may be detected in 
the wine by polarimetrical examination. W. R. Dz 


Estimation of Wine Extract. By C. Wricert (Zeit. Anal. 
Chem., 24, 26—30).—The author discusses the relation existing 
between the sp. gr. of the solution and the weight of the extract, and 
a tabular statement is appended, showing that, in wines of very 
various qualities and specitic gravities, the amount of extract deduced 
from the indirect method agrees satisfactorily with that oktained by 
the direct method. The percentage of extract can also be calculated 
by finding the sp. gr. from Balling’s saccharimetric tables. 5S. R. 


Melting Point and Separation of Mixtures of Phenylacetic 
and Hydrocinnamic Acids. By H. Satxowskx1 (Ber., 18, 321—326). 
—The melting points of mixtures of these acids are shown in the 
accompanying table :— 


Phenylacetic acid, per cent... 100 90 80 70 60 50 
Melting point 77° = 71°5° 65°5° 58° 50° 39°5° 


Phenylacetic acid, per cent..... 40 35 30 20 10 
Melting point 265° 21° 27° 33° 41°5° 


The amounts of the two acids present in admixture can be approxi- 
mately determined from the melting point, when the latter is above 
that of hydrocinnamic acid (47°5°), whilst in cases where the melting 
point is below that temperature, the effect on the melting point of the 
addition of a small quantity of phenylacetic acid will indicate whether 
the mixture contained more or less than 35 per cent. of the latter, and 
so show which part of the table to refer to. A. J. G. 


Testing Peruvian Balsam. By P. MacEwan (Pharm. J. Trans. [3], 
15, 236—239).—With regard to the preliminary tests for impurities 
in Peruvian balsam, the author makes several notes, adverse and 
otherwise. He considers the sp. gr. a useful indication, it should be 
about 1°137 to 1:150 at 155°. When the U.S.P. sulphuric acid test is 
used, and the balsam is washed first with hot and then with cold water, 
it does not harden even if quite pure; the presence of 15 per cent., 
or upwards, of copaiba decomposes the sulphuric acid, with evolution 
of sulphurous anhydride and fumes. The ammonia test serves for 
the detection of ordinary resin, by causing abundant frothing. 
Fliickiger’s lime test, and Grote’s modification of it, do not fulfil their 
objects, although oil may be detected by the latter. The best method 
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of testing the balsam is by successive exhaustion with (1) light 
petroleum, (2) carbon bisulphide, (3) ether. The first solvent 
takes up cinnamein, the residue from the evaporation of the solution, 
changes colour when treated with nitric acid; that from pure balsam 
becomes pale-green, changing slowly to violet, which darkens ulti- 
mately to chocolate-brown. When impurities are present, the following 
colour changes take place: with storax, pale-green darkening to 
opaque-green; benzoin, same as pure balsam, but the violet is per- 
manently pale and bright; with colophony, bright emerald-green ; 
and with copaiba, an intense blue coloration. The last two are very 
distinctive; the storax and benzoin colorations are of themselves not 
sufficient indication of the adulterants. The carbon bisulphide 
extracts the resin, whilst the ether completely dissolves the styracin, 
and the insoluble residue is woody matter and a little resin. 


D. A. L. 


Soxhlet’s Areometric Butter-fat Estimations. By M. Scumécer 
(Bied. Centr., 1885, 70).—According to Fleischman, if sea sand is 
employed in the estimation of the butter-fat, the results are 0°2 per 
cent. too low; but if, instead of the sand, gypsum, silica, or precipitated 
chalk are used, the results are correct. With the object of assisting 
the separation of the ether, instead of cooling the skim-milk for 
24 hours with ice, the author has added potassium or sodium sulphates, 
but the results are not satisfactory, necessitating the employment 
of a correction for error. E. W. P. 


Basic Lead Acetate as a Test for Olive Oil. ByS.S. Braprorp 
(Chem. News, 51, 57).—When pure oil is shaken in the cold with a 
solution of basic lead acetate, immediate saponification ensues. If, 
however, any foreign oil is mixed with the olive oil saponification 
does not take place, and when cotton-seed oil is the impurity, a red 
coloration is produced. 


Quantitative Separation of Rosins and Fats. By T. Giappine 
(Chem. Centr., 1884, 38, 716).—0°6 gram of the fatty acid adulterated 
with rosin, is dissolved in 20 c.c. of alcohol of 95 per cent., and the 
solution mixed with a trace of phenolphthalein, rendered alkaline with 
alcoholic potash and boiled. After cooling, the liquid is made up to 
100 c.c. by addition of ether, and well shaken, 1 gram of very finely 
powdered silver nitrate is added, and the whole well shaken for 10 or 
15 minutes, in order to allow the flocculent precipitate of oleate and 
stearate of silver to collect. As soon as the solution is clear, 
50—70 c.c. are placed in a 100 c.c. glass, more powdered silver nitrate 
added, and the whole again well shaken, in order to precipitate the 
small amount of fatty acids still held in solution. The clear liquid is 
then mixed with 20 c.c. of diluted hydrochloric acid, and an aliquot part 
of the ethereal solution is evaporated; the residue, which consists of 
rosin with a little oleic acid, is dried in the steam-bath and weighed. 

10 grams of the ethereal solution retain 0°0024 gram oleic acid. 


This coefficient can be used in correcting the results of the analysis. 
H. P. W. 
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Caramel. By C. Amrnor (Zeit. Anal. Chem., 24, 30—33).— 
Paraldehyde destroys the colour of an alcoholic solution of caramel, 
and forms at the same time a brown precipitate. With pure white 
wine, natural wine, and extract of raisins, paraldehyde gives a white 
precipitate; the caramel precipitate can be further identified by its 
reaction with phenylhydrezine. A solution containing 2 parts of 
phenylhydrazine hydrochloride with 3 parts of sodiam acetate dis- 
solved in 20 of water, gives with solutions of caramel, a brown 
precipitate, soluble in warm ammonia or weak caustic soda to a red 
liquid, and reprecipitated from the alkaline solution by the addition of 
hydrochloric acid. The precipitate is soluble in concentrated hydro- 
chloric or nitric acid, but is reprecipitated on diluting with water. 
Alcohol similarly dissolves it, and water reprecipitates it after some 
time. ‘The method adopted in testing for caramel in white wines or 
spirits is as follows: 10 c.c. of the liquid (if a wine 10—15 c.c. of 
alcohol are first added) are placed in a tall glass cylinder, and 
30—50 c.c. of paraldehyde solution added, together with sufficient 
absolute alcohol to make the two liquids mix. After 24 hours, 
the precipitate is collected, washed with alcohol, and dissolved in warm 
water, again filtered, and the liquid evaporated to 1 c.c. The intensity 
of the colour is a measure of the amount of added caramel. With 
very small quantities, it is best to evaporate the solution by placing it 
in the receiver of an air-pump over sulphuric acid. The solution 
must not be warmed, or a caramel-like precipitate is obtained even 
with the purest wines. The concentrated solution of the paraldehyde 
precipitate can then be treated with phenylhydrazine solution, when 
the caramel-phenylhydrazine precipitate will be thrown down. If 
the solution is weak, it at first only becomes turbid, but the precipi- 
tation is complete after 24 hours. Any resinous bodies present 
can be dissolved out by shaking with ether, which has no action 
on the precipitate. Phenylhydrazine gives no precipitate with 
natural wines, and thus differs from paraldehyde. Wines containing 
a large percentage of sugar should be diluted before trying the above 
reactions. S. R. 


Estimation of Nicotine. By E. Scnerrer (Pharm. J. Trans. [3), 
15, 425—426).—The author has investigated the method for the esti- 
mation of nicotine by means of Mayer’s solution (potassium mercuric 
iodide). He employed solutions of pure nicotine of known strength, 
and a test solution containing 0°01354 HgCl, and 0-0498 KI per c.c. 
He draws the following conclusions :—1 c.c. of Mayer’s solution = 
00081 nicotine; the crystalline precipitate has the composition 
Hgl,,CHuN, (HI), it is soluble in potassium iodide, and therefore 
nicotine exists in the solution after Mayer’s solution has ceased to 
give a precipitate. The resinous precipitate which is sometimes 
obtained contains more mercuric iodide than the above precipitate, 
and when it is formed, more of Mayer’s solution is required to com- 
plete the reaction than when the precipitate is crystalline. Dilute 
solutions take more of Mayer's solution, owing to the fact that the 
precipitate formed is resinous. Therefore, to avoid the formation of 
resinous precipitate, and to obtain correct results, the solution to be 
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tested should not contain less than 0°5 per cent. nicotine, to which 
1 drop of strong hydrochloric acid should be added for each 10 c.c. 
employed, and a large quantity of Mayer’s solution should be mixed 
in at once, and brisk stirring continued until the crystalline precipitate 
commences to form. The amount of nicotine in solution after pre- 
cipitation is complete may be calculated from the quantity of mercu 

then remaining in solution. D. A. L. 


Detection of Strychnine and other Alkaloids in Cases of 
Poisoning. By T. CuHanpeLon (Zeit. Physiol. Chem., 9, 40—48).— 
The usual mode of isolating strychnine in poison cases is that of Stas: 
the following process is recommended as more convenient and very ac- 
curate. The intestines, &c., are cut up very finely, mixed with an equal 
weight of well burned gypsum, and the whole well rubbed in a mortar 
until a perfectly homogeneous mass results. This sets in 4—5 hours, 
when it is easily broken up into fragments. These are dried either ina 
water- or air-bath at 70°, pulverised, and the powder boiled with 90 per 
cent. alcohol to which some tartaric acid is added. When the powder 
has been boiled for an hour in a large flask connected with a reflux 
condenser, it is filtered, and the residue washed with hot alcohol. If 
the reaction of the filtrate is not acid enough, tartaric acid is added 
and the whole distilled. When the bulk of the alcohol is distilled off, 
the remainder is expelled by evaporation to dryness on the water-bath, 
the residue is taken up with a little boiling water, and left to cool in 
order to separate the fat. The filtrate, which should be about 20— 
25 ¢.c., is made decidedly alkaline with soda and transferred to a large 
watch-glass, mixed with gypsum, allowed to set, powdered, dried in an 
exsiccator, and then extracted with chloroform in a large Soxhlet’s 
apparatus. The chloroform extract is brought to a small volume, 
10—15 c.c., filtered if necessary, and the extract treated with an 
equal volume of a saturated solution of oxalic acid in ether. Fine 
acicular crystals of strychnine oxalate soon appear; the oxalate is 
collected on a filter, washed with » mixture of equal parts of alcohol 
and chloroform, dried and dissolved in the least possiblé quantity 
of water, and the strychnine precipitated by addition of ammonia. 

By this method, the author has recovered strychnine from a frog 
killed by a subcutaneous injection of 0°01 gram, from the liver of a 
rabbit killed by subcutaneous injection of 0°04 gram of the sulphate, 
and from the stomach of a cat killed by eating flesh containing 
0°03 gram of strychnine. 

Experiments show the process to be very accurate. As chloroform 
is a solvent of most vegetable alkaloids, it is evident that this process 
or a slight modification of it can be used for the isolation of such of 
them as are precipitated by an ethereal solution of oxalic acid. The 
author made experiments with brucine, narceine, papaverine, thebaine, 
morphine, aconitine, atropine, hyoscyamine, veratrine, nicotine, conine, 
and colchicine, two of these, morphine and colchicine, were not soluble 
in chloroform, the others were completely precipitated as oxalates. 
The precipitate took some hours to form in the case of strychnine, 
brucine, narceire, codeine, nicotine, and conine, for the remainder 
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24 hours were necessary. The precipitate was crystalline in every 
case except that of aconitine, which was amorphous. 

In the case of brucine, nicotine, veratrine, and atropine, which are 
not completely precipitated by ammonia, the oxalate is dissolved in 
alcohol, the oxalic acid is precipitated by a little alcoholic potash, 
filtered off, and the potash removed by a stream of carbonic anhy- 
dride ; after frequent filtration, the alcohol is allowed to evaporate 
spontaneously, and the pure alkaloid remains. J. F. 


Detection of Colocynthein, Elaterin, and Bryonin. By 
E. Jonannson (Zeit. Anal. Chem., 24, 154—157). —Colocynthin when 
heated with dilute sulphuric acid yields colocynthein, elaterin, and 
bryonin. 

Colocynthin is soluble in water and alcohol; it gives an orange 
colour changing to red with concentrated sulphuric acid, a cherry-red 
coloration with sulphuric acid containing molybdic acid, a blood-red 
coloration turning blue at the edge with sulphuric and vanadic acids, 
a yellow coloration with alcobol and sulphuric acid, distinguishing it 
from solanine and solanidine, and a yellow coloration with sulphuric 
and selenic acids ; moistened with phenol and a drop of sulphuric acid, 
it gives a blood-red coloration changing to orange. 

Colocynthein is not as soluble in water as colocynthin, it is only 
sparingly soluble in light petroleum, but easily in benzene. With 
molybdic and sulphuric acids, it remains at first unchanged, but finally 
becomes a dirty cherry-red. With vanadic and sulphuric acids, its 
reactions resemble those of colocynthin. Colocynthin and colocyn- 
thein may be separated by shaking the acid solution with benzene 
which dissolves the colocynthein, and afterwards with ethyl acetate 
which dissolves the colocynthin. 

Elaterin is insoluble in water; it is sparingly soluble in cold, but 
easily in boiling alcohol ; it crystallises in colourless, shining, six-sided 
plates. With concentrated sulphuric acid, it gives a pale yellow 
coloration, becoming red at the edges after some time, and finally 
cherry-red. Molybdic and sulphuric acids give a fugitive green 
colour. Phenol and sulphuric acid give a momentary red coloration. 
Vanadic and sulphuric acids give a fine blue, changing to a bright 
green colour. Selenic and sulphuric acids give a red colour not so 
intense as that produced by concentrated sulphuric acid alone. Alcohol 
and sulphuric acid give on warming only a faint yellow colour. When 
evaporated on the water-bath, and then treated with sulphuric acid, a 
violet-red coloration is obtained. The elaterin reactions are slow, 
and, with the exception of the characteristic vanadic and sulphuric 
acids test, unsatisfactory. 

Bryonin, in its reactions, resembles colocynthin and elaterin, and 
is readily soluble in water and alcohol. Selenic and sulphuric acids 
give a dirty cherry-red, and vanadic and sulphuric acids a blue-violet 
colour. S. R. 


Detection of Berberine, Hydrastine, and Oxyacanthine. By 
L. v. Hirscuwausen (Zeit. Anal. Chem., 24, 157—163).—Berberine 
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gives with phosphomolybdic or phosphotungstic acid a yellow amor- 
phous precipitate, with potassio-mercuric iodide the precipitate is 
greenish-yellow, with potassio-bismuthic iodide orange-red, with 
potassio-cadmium iodide bright yellow. The precipitates formed 
with platinic chloride, auric chloride, mercuric chloride, picric acid, 
and potassic bromide are all of a yellow colour, and are easily obtained 
with 0°01 mgrm. of the alkaloid. Potassium dichromate gives a yellow 
amorphous flocculent precipitate with 0°02 mgrm. An alcoholic 
solution containing 0°01 mgrm. berberine sulphate, gives with a solu- 
tion of iodine in potassium iodide an immediate crystalline precipitate 
of a green colour if the reagent is added gradually. Potassium 
ferrocyanide precipitates a salt of the alkaloid in yellow needles. 
Concentrated pure sulphuric acid, when added to a small quantity of the 
dry salt, gives a yellow coloration darkening to olive-green and finally 
disappearing. Molybdic and sulphuric acids give an immediate 
yellow colour, changing through dark-brown to violet-brown. Vanadic 
and sulphuric acids give a fine violet, and selenic and sulphuric 
acids a bright yellow colour with 0°01 mgrm. of the salt. Chlorine 
water gives a blood-red coloration with 1 mgrm. of berberine sulphate, 
but if the salt be first dissolved in a few drops of a 33 per cent. 
solution of hydrochloric acid, the colour is produced with 0°01 mgrm. 
of the salt. A crystal of potassic nitrate and the dry salt when 
moistened with concentrated sulphnric acid, give a brown-red passing 
to a fine orange-yellow. If potassium dichromate be substituted for 
the nitrate, the colour is more of a violet tint at first, and finally 
assumes a brownish-yellow hue. Phosphoric acid gives a yellow colour. 
With sugar and sulphuric acid, a yellow coloration, changing through 
green to black is produced. Bromine-water precipitates an orange- 
yellow bromide which rapidly loses its colour. Berberine is oniy 
sparingly soluble in chloroform, and not at all in petroleum, ether, or 
benzene. Hydrastine gives with phosphomolybdie acid a bright lemon- 
yellow precipitate; with phosphotungstic acid, potassio-cadmium 
iodide, or potassio-mercuric iodide, white precipitates; and with 
potassio-bismuthic iodide and potassium dichromate, orange precipi- 
tates. With 0-1 mgrm. of the alkaloid a solution of iodo-potassium 
iodide gives a deep brown flocculent precipitate. Vanadio-sulphuric 
acid gives a beautiful rose-red colour which slowly disappears. A 
crystal of potassium dichromate and sulphuric acid give a golden- 
yellow colour, changing to brown and green. Chlorine-water gives 
no coloration, even in the presence of hydrochloric acid. Bromine- 
water added to a solution of hydrastine in strong sulpharic acid gives 
an immediate orange precipitate. Hydrastine is insoluble in light 
petroleum, but the greater part dissolves in benzene. 

Oxyacanthine gives white precipitates with potassio-mercuric iodide, 
tannic acid, and potassio-cadmium iodide; orange precipitates with 
picrie acid or potassio-bismuthie iodide, and a deep brown precipi- 
tate with iodo-potassium iodide. Molybdic and sulphuric acids give an 
Ne Tome violet coloration, changing to yellowish-green at the 
edges. 

Oxyacanthine is not extracted from acid solutions by light petroleam 
or benzene, and only sparingly by chloroform. S. R. 
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Detection of Sanguinarine and Chelidonine. By A. v. 
Kiiagigen (Zeit. Anal. Chem., 24, 165—166).—Concentrated sul- 
phuric acid gives with 0°1 mgrm. of sanguinarine, a blue-violet colora- 
tion, changing after several hours to a dirty green. Sulphuric and 
molybdic acids give a violet colour with a tinge of red resembling, 
but somewhat lighter than, the corresponding morphine reaction ; 
after an hour, the colour becomes brown and eventually green. 
Vanadium sulphate gives a bluish-violet colour, which turns bluish- 
black on standing. Selenic and sulphuric acids do not give so intense 
a violet colour as is produced when sulphuric acid alone is added. 
0°02 mgrm. of the alkaloid in a few drops of dilute sulphuric acid 
(1 of acid to 50 of water) gives precipitates with tannin, bromo-potas- 
sium bromide, phosphotungstic acid, iodo-potassium iodide, and 
phosphomolybic acid; and a turbidity with picric acid, potassio-mer- 
curic iodide, potassio-cadmium iodide, potassio-bismuthic iodide, and 
gold chloride. Sanguinarine is not extracted from its acid solutions 
by light petroleum, and only sparingly by benzene and chloroform. 

Chelidonine.—0°5 mgrm. of this alkaloid gives with sulphuric acid 
at first a pale-green colour, changing to brown edged with red or 
violet. The violet colour is only observed in strong solutions. Sul- 
phuric and molybdic acids give a green colour, changing to blue, 
brown, and black. Selenic and sulphuric acids, after a time, give a 
pale-green, which changes, on warming, to a red-brown. Sulphuric 
acid and potassium dichromate give similar reactions. Vanadic sul- 
phate gives an intense emerald-green coloration, which turns to a 
bright blue, changing to a dark green. Potassium nitrate and snl- 


phuric acid give a green, changing to a blue, and finally becomes 
fawn-coloured (in small quantities, the colour is steel-blue). Bromine 
and sulphuric acid give a red-brown with green streaks. Sugar and 
sulphuric acid give a rose-violet colour, changing to cherry-red 
and blue-violet. Chelidonine is not extracted from an acid solution 
by light petroleum, only slightly by benzene, but better by chloro- 
form. S. R. 


Estimation of Chlorine in Human Urine. By W. Zvenzer 
(Ber., 18, 320—321).—Chlorine in urine cannot be estimated directly 
by Mohr’s method, on account of other constituents— uric acid, colour- 
ing matters, &c.—also being precipitated, and so rendering the 
results too high. The author recommends the following process :— 
10—15 c.c. of the urine is acidulated with nitric acid and precipitated 
with silver nitrate; the silver chloride formed is dissolved in ammo- 
nia, the silver precipitated by colourless freshly prepared ammonium 
sulphide, excess of sulphide removed by. cadmium nitrate, and an 
aliquot part of the liquid filtered, acidulated with nitric acid, neutra- 
lised with calcium carbonate, and titrated by Mohr’s method. 

A. J. G. 

Simple Method of Estimating Nitrogen in Urine. By E. 
Priiicer and K. Boutanp ( Pfliiger’s Archiv, 35, 454—466).— As the 
results of numerous experiments, the authors recommend the follow- 
ing modification of Kjeldahl’s process (Zeit. Anal. Chem.. 22, 366) :— 
5 c.c. of urine of average concentration are measured into an Erlen- 
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meyer’s flask of about 300 c.c. capacity, together with 10 c.c. of con- 
centrated sulphuric acid and 10 c.c. of Nordhausen acid, and the flask 
and its contents placed on wire gauze and heated over a large Bunsen 
flame until all water and gases formed are driven off; the heating is 
continued until the liquid assumes a clear yellow tint. ~The heating 
takes about 25—30 minutes. After cooling, the contents of the flask 
are diluted to about 200 c.c., and the ammonia formed is estimated by 
distillation with soda in the usual manner. The whole analysis can 
be effected in an hour (comp. Kreusler, this vol., p. 434). ne 


Estimation of Nitrogen in Urine. By K. Bontanp (Pfliiger’s 
Archiv, 35, 199—276).—It has been long known that the results 
obtained by the titration of the carbamide in urine by Liebig’s method 
did not accord with the determination of the total nitrogen in the urine, 
the amount of nitrogen deduced from the titration being in many 
cases larger than the total amount present. The author gives details 
of the analyses of 63 samples of urine, the nitrogen being calculated 
from the results of the titration by Pfliiger’s modification of Liebig’s 
method, and also determined directly by combustion with copper 
oxide. In 16 cases, the nitrogen was also determined by Will 
and Varrentrap’s method, with results agreeing closely with those 
obtained by combustion with copper oxide. In almost every case the 
nitrogen calculated from the titration exceeded the amount really 
present. The nature of the food taken appears to have a considerable 
effect on this difference. With human urine on a mixed diet, the 
titration gave an excess of from 7—10 per cent. of the total nitrogen ; 


in one case only an excess of as little as 2°2 per cent. being observed. 
In many experiments with dogs, the same tendency to results in excess 
was noticed; an approximate agreement between the titration and 
direct nitrogen estimations being observed only after long feeding on 
a flesh diet. From these results it follows that the titration method 
cannot be employed in investigations on the income and output of the 
body, and that direct methods for the estimation of nitrogen will have 


to be exclusively employed. A. J. G. 

Estimation of Alkalis in Urine. By T. Lenmann (Zeit. 
Physiol. Chem., 8, 508—510).—The estimation of alkalis in urine, 
according to Neubauer’s method, is frequently inaccurate; the 
following process is recommended :—The quantity of urine taken 
for the determination depends on the sp. gr. With a urine of 
sp. gr. 1:020, 100 c.c. are taken; with those of higher sp. gr. buat 
50 c.c. are taken. The urine is poured into a platinum basin, a suit- 
able quantity of ammonium sulphate is added (3—4 grams generally), 
evaporated to dryness and ignited; this operation is safer than when 
urine alone is ignited, and a greater heat may be applied, the sul- 
phates not being volatile. Generally the ash is perfectly white; if 
grey, it is moistened with sulphuric acid and again ignited. It is 
dissolved in hot dilute hydrochloric acid, filtered, treated with 
baryta-water to alkaline reaction, and the alkalis determined in the 
usual way. 

The separation of sodium and potassium chlorides requires some 
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care. Commercial platinic chloride always contains free acid which 
exercises a solvent action on the potassium platinochloride, it is there- 
fore safer to evaporate the solution of the chlorides (after addition of 
the platinic salt) to complete dryness, moisten the residue with a 
few drops of water, and rub with a glass rod, add more water, and 
again evaporate to the consistence of syrup. Alcohol of 96 per cent. 
is then added, and the mixture stirred; after settlement of the pre- 
cipitate, the supernatant fluid is decanted on to a filter, the crystals 
in the dish are washed in this way until the liquor passes over clear, 
then the residue itself is transferred to the filter with the usual pre- 
cautions. J. F. 


Apparatus for Estimating Carbamide. By A. W. Grerrarp (J. 
Pharm. [5], 11, 152).—The apparatus consists of an upright graduated 
jar, standing on a foot and tubulated at the bottom, while the top is 
closed by an india-rubber stopper through which passes a short tube 
terminated in a small piece of india-rubber tubing provided with a 
pinch-cock, and having a side tubulure, which is connected by a 
long piece of india-rubber tubing with a bottle containing solution 
of sodium hypobromite, together with a test-tube holding 5 c.c. of the 
urine to be examined. The tubulure at the bottom of the upright jar 
is connected, by means of an india-rubber pipe, with an open reser- 
voir of water, capable of sliding up and down, so that the heights of 
the water within and without the jar may be accurately adjusted to 
the same level. The bottle containing the hypobromite being tilted, 
so as to allow the urine to mix with the solution, the nitrogen liberated 
by the decomposition of the carbamide forces the water in the jar 
up into the reservoir, and when the proper adjustments of level are 
made, the volume of nitrogen can be read off. R. R. 


Liebig’s Method for the Estimation of Carbamide. By M. 
Lvuzzatto (Gazzetta, 10, 251—256).—This process for the estimation 
of carbamide, owing to the inherent sources of error, has practically 
been abandoned in favour of others, for on the one hand the degree of 
yellow coloration, produced when sodium carbonate is used as an 
indicator, varies to a different degree, with even small alteration of 
excess of mercuric nitrate added ; and on the other, the proportion of 
water involved in the reaction constitntes an important factor in its 
degree of accuracy. In this paper, the latter point is more particularly 
investigated, and a series of analyses given in a table. As the result, 
it may be stated that if the solution contains a proportion not greater 
than 1 per cent., the quantity of mercuric nitrate required is relative 
to the proportion of carbamide ; but in the case of a higher percentage, 
a less proportion of mercuric nitrate is required than that indicated 
by Liebig. This was admitted practically by Pfliiger, although his 
experiments on this point were hardly conclusive. V. H. V. 


Microchemical Detection of Nuclein, &c. By B. Lorw (Bied. 
Centr., 1885, 68).—The author has employed Zacharias’s method for 
detecting nuclein (Abstr., 1884, 90), and does not find it absolutely 
satisfactory. Working with spirogyra, hardly a trace of blue colora- 
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tion is to be detected; but the whole of the protoplasm is blued 
if the spirogyra has been previously soaked in potash solution. The 
method of procedure is to soak the spirogyra in a dilute solution 
of potash and potassium ferrocyanide for 12 hours, then for some 
hours in a mixture of potassium ferrocyanide and acetic acid, then 
wash with water, then in alcohol (60 per cent.), and finally to let it lie 
in dilute ferric chloride; after this a blue coloration is noticeable, 
parts darkly, parts lightly tinged ; a darker bluing is obtained if, after 
the treatment in acidified potassium ferrocyanide and dilute alcohol, 
the chlorophyll is extracted by absolute alcohol. E. W. P. 


Separation and Estimation of Serum-albumin and Globulin 
by means of Magnesium Sulphate. By O. Hammarsren (Zeit. 
Physiol. Chem., 8, 467, 502).—The accuracy of the author’s method 
and of the deductions therefrom, having been contested by Burckhardt, 
he has undertaken fresh experiments to prove their correctness. Mag- 
nesium sulphate precipitates all globulin from solutions, but does not 
precipitate serum albumin ; this is denied by Burckhardt. The ques- 
tion seems to depend on what each understands by serum albumin; 
the author takes it to mean albumin soluble in water, not precipitable 
by carbonic anhydride, dilute acids, alkalis, or neutral salts; Burck- 
hardt, on his part, calling by that name the substance left in solution 
after dialysis and precipitation by a stream of carbonic anhydride. 
There is, however, present in the blood a third substance which is 
intermediate between globulin and true serum albumin; this is pre- 
cipitated by magnesium sulphate, and belongs rightly to the globulin 
rather than to the serum albumin group. The author has stated 
(Abstr., 1879, 472) that in addition to the paraglobulin then isolated 
by him, there might be other analogous substances present. 

The author details numerous experiments, all confirmatory of his 
views, and showing that the substance obtained by Burckhardt, and 
believed by him to be serum albumin, was in reality a globulin. 
Globulin is distinguished from paraglobulin by its coagulation tem- 
perature and its rotatory power (47°2—48°) thus agreeing with the 
observations of Frederique (Abstr., 1882, 74). J. F. 


Quantitative Estimation of Micro-organisms in the Air. 
By W. Hesse (Chem. Centr., 1884, 251). 


Technical Chemistry. 


Molecular Modifications of Silver Bromide. By pr Pirreurs 
(Chem. Centr., 1884, 411—412).—See this vol., p. 349. 


Combinations of Silver Salts with Colouring Matters. By 
M. Carzy Lea (Chem. News, 51, 30).—See this vol., p. 35v. 
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Isochromatic Gelatin Plates. By O. Louse (Chem. Centr., 1884, 
782).— The author in continuing his researches on the modification of 
colour sensitiveness of silver bromide, endeavoured to find some 
means of increasing its sensitiveness. 

Various yellow dyes were tried : 0°02 gram of the dye was dissolved 
in 100 c.c. of water containing 10 per cent. of ammonia, and the plates 
used (Nelson’s “ extra rapid ”) dipped for two minutes in the solution, 
and dried. Diamidoazobenzene hydrochloride considerably increased 
the sensitiveness of the silver salt for yellow and green, so that in 
photographs of the solar spectrum a second maximum of action 
appeared between the D and 0 lines, whilst, as in the case of eosin, a 
spot of less activity was observed in the proximity of F somewhat 
near to G. The sensitiveness as well as the colour sensitiveness of 
silver bromide is strengthened by chrysaniline nitrate in conjunction 
with ammonia, and plates prepared with this mixture gave a spectrum 
photograph, which extended into the ultra-violet on the one side, and 
past D on the other. 

A dilute solution increases the sensitiveness still more: plates 
treated with a solution 100 c.c. of which contained U'U004 gr. 
chrysaniline nitrate and 2 cc. of liquid ammonia, showed a sensitive- 
ness of more than twice that of the untreated plate. a. &. W. 


Transferring Photographs on to Porcelain or Wood. By V. 
Paviorrski (Chem. Centr., 1884, 37, 703—704). 


Drinking Water Supplies. By E. Retcuarpr (Arch. Pharm. 
[3], 23, 41—52). 


Antiseptics. By Rartrmorr (7. Pharm. [5], 11, 83—90).—The author 
has determined the limits between which lie the minimum quantities 
of various antiseptics required to kill and to prevent the development 
of microbes and bacteria in certain media, namely, water containing 
fresh muscle cut into small pieces, fresh ox blood, and veal broth. 
These liquids were fertilised from three different sources: one by 
water that had been shaken up with a little earth ; by a drop of blood 
from a recently dead animal (* bactéries charbonneuses”’); and by very 
virulent blood (‘“ bactéries septiques”’). The results are tabulated at 
longth in the original. R. R. 


Orthophenolsulphonic Acid, a New Antiseptic. By F. 
Vicrer (J. Pharm. (5), 11, 145—152, and 214—217).—Of the three 
phenolsulphonic acids, the ortho-acid only has antiseptic and disin- 
fecting properties in a marked degree. It is not as poisonous as 
phenol, as much as 10 grams having been taken in small doses in 
24 hours without inconvenience. The subcutaneous injection 
of 2°8 grams proved fatal to a dog. It appears to be a powerful 
antiseptic, although it is exceeded in this respect by its sodium salt. 

R. RB. 

New Conserving Agent for Milk and Butter. By M. Scuroprt 
(Chem. Centr., 1884, 67).—Busse (Milchzeitung, 1882, No. 33) 
described experiments made with a new antiseptic which he calls 
“hydrogen acid.” The author obtained some of this agent, which 


TECHNICAL CHEMISTRY. 613 


appears to consist of hydrogen peroxide with a little hydrochloric 
acid, about 2 per cent. of borax, and traces of sulphuric acid. The 
author compared the action of Busse’s agent on milk with that of 
hydrogen peroxide; in both cases the milk first showed an acid 
reaction after 14 hours, the temperature being 11—16°. The author 
concludes that Busse’s solution offers no advantage over pure hydrogen 
peroxide. J. T. 


Preparation of Nitrous Oxide. By P. Cazenruve (J. Pharm. 
[5], 11, 67—73).—The explosions which sometimes take place in the 
preparation of this gas on the large scale, are explained by the fact 
that the decomposition of ammonium nitrate is an exothermic reac- 
tion, and that the large quantity of heat thus liberated added to that 
directly applied, is capable of causing the sudden decomposition of the 
whole mass of the salt. The process is often slow in beginning on 
account of the contained moisture, and hence the operator is apt to 
apply undue heat at first. Therefore, the salt should previously be 
dried in a capsule at a temperature below 200°, and the retort should 
be heated slowly until the disengagement of gas begins, when only a 
very gentle heat will be required, and the operation should not be 
pushed too far towards the end. That the recently prepared gas has 
an irritating odour and causes symptoms of asphyxia, whilst after 
standing for some days in the gasholder it becomes easier to breathe, 
is due to the well-known difficulty of completely removing small 
quantities of one absorbable gas from another, even when the absorbing 
solution is very energetic in its action. The author found that 
nitrous oxide even after slow passage through solutions of ferrous 
sulphate and of sodium hydrate, retained this irritating odour, which 
he traced to the presence of a little hyponitrous acid. But when the 
gas was several times shaken up in a test-tube with a solution of 
ferrous sulphate, the irritating odour was at once removed, and the 
same effect was produced by allowing it to remain 24 hours 
in the gasholder. The author recommends that the gas should in all 
cases be prepared a sufficient time beforehand. The diminution in 
the anesthetic properties of the gas after remaining for a time in the 
gasholder, is due to the fact that the nitrous oxide always contains 
a little free oxygen and free nitrogen, and that during a prolonged 
stay in the gasholder, the water gradually absorbs the protoxide ; 
the relative proportions of oxygen and of nitrogen are thereby so 
increased that the anesthetic property of the gas is sensibly di- 
minished. 

The author has examined the liquefied nitrogen protoxide, prepared 
in Paris by Duflos, and in London by Barth, and sold in cast-iron 
bottles. He finds these products are chemically pure, and therefore 
their employment in dental practice offers great advantages. 


Decomposition of Ammonium Sulphate by means of Sodium 
Sulphate. By G. Biarrner (Dingl. polyt. J., 255, 252—256).—The 
author has made a series of experiments, their object being to test 
the correctness of the equation (NH,),SO, + Na,SO, = 2NaHSO, + 
2NHs, on which Carey and Hurter have based a patented process for 

2%2 
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obtaining ammonia from ammonium sulphate. In the first trials it 
was sought to ascertain whether considerable quantities of ammonia 
remained in the hydrogen sodium sulphate produced, or whether the 
total amount of ammonia was expelled. In each experiment a known 
quantity of pure crystallised ammonium sulphate was dissolved ina 
small amount of water, evaporated on a water-bath to the consistence 
of a thin syrup, treated with a little more than its equivalent propor- 
tion of calcined sodium sulphate, and heated until the evolution of 
ammoniacal vapours had ceased. The following results were ob- 
tained :— 
Grams (NH,).SO, Grams Na,SO, Percentage of NH, 
used. used. found in NaHSO,. 
Experiment 1.... 20 25 
* Z.... 10 13 
” 3.... 40 50 
* 4.... 40 50 


In experiments 1 and 2 the mixture was subjected to a lower 
temperature than in trials 3 and 4, and a compound of ammonia was 
formed at the sides of the vessel, which explains the presence of more 
ammonia in the hydrogen sodium sulphate. A second series of ex- 
periments shows that only 65 to 70 per cent. of the ammonia is 
liberated, as such, from the ammonium sulphate employed, the remain- 
ing 35 to 30 per cent. being distributed in about equal proportions, 
partly as ammonia left in the residue, and as ammonia sublimed in 
the form of hydrogen ammonium sulphate, partly as ammonia lost by 
decomposition. 

Whilst this communication was in the hands of the printers, the 
author became acquainted with the circumstance that the inventors 
of this process recommend that the decomposition of the ammonium 
sulphate should be effected by forcing a current of steam through the 
mixed salts, at a temperature high enough to prevent the condensation 
of the steam. By the use of this remedy it may be possible to avoid 
the loss of ammonia or reduce it to a minimum, a circumstance which 
the author intends to investigate. D. B. 


Separation of Kainite from Rock Salt. By G. F. Lérasz 
(Dingl. polyt. J., 255, 258).—The author proposes to boil the crude 
kainite, contained in a sieve placed over a boiling pan, with a hot 
saturated solution of kainite. The kainite is thus broken up into a 
powder, which on repeated stirring, falls through the sieve, and is 
collected in the pan. When kainite powder ceases to pass through 
the sieve, the residue is removed from the solution, the sieve charged 
with a new supply of crude kainite, and the operation repeated. 
Provisions are made for preventing the burning of the solution to the 
walls of the pans, and removing the powdered kainite and the residue 
without stopping the process. D. B. 


Recovery of Sulphur from Soda Waste. By H. Grovuven 
(Dingl. polyt. J., 255, 206—208).— The soda residues from the 
Leblanc process are introduced into a kneading machine, mixed with 
about 10 per cent. of saw-dust and from 10—15 per cent. of hot 
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water. Avstiff unctuous dough is obtained which is formed into tubes 
by compression. These are 250 mm. long, have an external diameter 
of 45 mm., and an internal diameter of 20 mm. They are put on 
frames placed under an open shed and subjected to the action of 
atmospheric oxygen. Oxidation ensues, which rapidly hardens the 
mass, so that after the lapse of two days, the tubes are brittle enough 
to be broken into pieces without falling to a powder. The mixture is 
then heated in retorts whilst treated with steam. 100 kilos. residues 
contain 8 kilos. carbon in the form of coke-dust, and 4 kilos. in the 
10 kilos. sawdust added, making a total of 12 kilos. carbon, which require 
18 kilos. water in the form of steam for its conversion into gas. During 
the decomposition of the carbon, carbonic oxide and hydrogen are 
formed in the interior of each piece of the prepared mass, in quantities 
sufficient to effect the complete reduction of the oxides of sulphur 
(thiosulphuric acid, tetrathionic acid, sulphurous acid, dithionic acid, 
and sulphuric acid) contained in the residues. Thus almost all the 
sulphur is converted into calcium sulphide, which, on exposure to 
heat and superheated steam, is decomposed into sulphuretted hydro- 
gen and calcium oxide. The object of adding sawdust to the residues 
is to obtain a mass of considerable porosity, without which the steam 
process cannot be worked successfully. The residue left in the re- 
torts contains from 87 to 90 per cent. of caustic lime, and is used for 
the preparation of mortar or for manuring purposes. D. B. 


Manufacture of Phosphate from Basic Slags, according to 
Scheibler’s Method, as used in Schalke and Stolberg. By 
R. Hasenctever (Chem. Centr., 1884, 764—765).—The slags are 
roasted on large furnace hearths. According to quality, 1000 kilos. 
of slag require 100—130 of coal. The roasted mass is treated 
with steam, which converts the lime into calcium hydroxide, and so 
splits the slag up into a very fine powder, which is passed through 
sieves in order to get rid of pieces of iron, unaltered slag, &c. The 
powder is then treated with dilute hydrochloric acid (1 ot acid to 
10—15 of water) in quantity sufficient to dissolve the free bases, and 
those combined with silica and phosphoric acid. After allowing the 
insoluble matter to settle, the liquid is drawn off, and carefully pre- 
pared milk of lime is either added in sufficient quantity to precipi- 
tate the silica and phosphoric acid, or the solution is imperfectly 
neutralised, so that only earthy phosphates, and small quantities of iron 
and silica, are precipitated, whilst the excess of silica remains in solu- 
tion. The precipitate is pressed, washed, dried, and sold under the 
name of “lime diphosphate.” A product was obtained, containing 
35—37 per cent. of phosphoric acid in form of “ bibasic phosphate of 
lime,” and this on ignition yields a product containing over 45 per 
cent. of phosphoric acid. H. P. W. 


Reversion of Phosphoric Acid by Heat. By W. B. Putttips 
( Chem. News, 51, 64).—The author’s experiments illustrate the rapid 
reversion of the phosphoric acid of manufactured phosphates at 
elevated temperatures. The results given below are :—A, from the 
analysis of « manufactured phosphate, 24 hours after preparation ; 
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B and C, analysis of the same phosphate after exposure at 90—100°, 
for 2 days and for 10 days respectively. 


Phosphoric acid, per cent. 


Total. 


Soluble. 


Insoluble. 


Reverted. 


Available. 


—_— 


17°31 
17°13 
17°32 


11°74 
10°59 
7°48 


13 99 
14°18 
14°47 


The apparent increase in the available and decrease in the insoluble 
in Band C, is attributed to the fact that these samples were more 
finely powdered than sample A. D. A. L. 


Portland Cement and its Adulteration. By R. and W. 
Fresenius (Zeit. Anal. Chem., 24, 66—71).—The name “ Portland 
cement” should be confined to the product obtained by heating 
together lime and clay in definite proportions, and then finely pow- 
dering the product. When this is mixed with more than 2 per cent, 
of foreign matters such as gypsum, the authors contend that the appli- 
cation of the name “ Portland cement to the mixture” is fraudulent. 
The authors consider that the nomenclature needs revision, and seek 
the cooperation of cement manufacturers for this purpose. Their 


tests furnish a ready means of distinguishing between the pure article 


and substitutes or mixtures (see Abstr., 1884, 876). S. R. 


Graphite Crucibles. By J. C. Boorn (Chem. News, 51, 55, from 
Amer. Chem. J.). 


Deposition of Silver on Glass, &c. By F. L. James (Pharm. J. 
Trans. [3], 15, 306). 


Crucible Steel. By A. Lepesur (Chem. Centr., 1884, 74).—Troost 
and Hautefeuille have shown that on melting steel in siliceous crucibles 
silicon is produced by the action of carbon on the material of the pot, 
and passes into the steel. Plumbago crucibles give more silicon than 
clay pots: for instance, bauxite crucibles with 9 per cent. carbon gave 
0:144 per cent. silicon ; chamotte crucibles with 28 per cent. carbon 
gave 0274 per cent. silicon; and similar pots with 39°5 per cent. carbon 
gave 0°392 percent. silicon. The presence of manganese in the charge 
also favours the reduction of silicon; thus steel with and without a 
ferromanganese in the charge, gave 0°49 and 0°24 per cent. of silicon 
respectively. Owing to the greater aflinity between carbon and 
manganese than between carbon and iron, a steel poor in manganese, 
when melted in a plumbago crucible, loses carbon, whilst a steel rich 
in manganese takes up carbon from the crucible. J. T. 


Phosphorus in the Blast Furnace. By G. Hincenstock (Chem. 
Centr., 1884, 239—240, 253—255).—The author in a paper read 
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before the Society of German Ironmasters gives numerous analyses of 
pig-iron and slag, and draws the following conclusions from his 
observations: 1. No appreciable amount of the phosphorus introduced 
is volatilised and carried off in the escaping gases. 2. Under certain 
conditions a considerable amount of the phosphoric acid in the charge 
escapes reduction, and passes as such into the slag. The amount 
thus going into the slag being the greater, the less reducing material, 
that is fuel, is present, and the lower the temperature; and the 
higher the percentage of phosphoric acid present in the charge. 
3. The more phosphorus goes into the iron, the less silicon and carbon 
are found in it, other conditions being the same. It is not, however, 
the phosphorus as such that expels the silicon or carbon, but the 
phosphoric acid at whose cost the silicon and carbon are oxidised. 
4. With a charge rich in phosphorus, the slag contains less phosphoric 
acid the more silica is present. 5. Carbon is the only reducing 
agent for phosphoric acid in the blast furnace, either directly or 
indirectly. J. T. 


The Changes occurring in Barley during Malting, and in 
the Manufacture of Spirits. By P. Benrenp (Bied. Centr., 1885, 
51—56).—Removal of Organic and Inorganic Mutter by Water.—The 
quality of the malt for brewing purposes is much influenced by the 
water in which it has been soaked, for if this water removes too 
much of the phosphates and potash, the yeast is unable to develop 
thoroughly ; the water, regarded chemically, is not the only factor 
to be considered, attention must also be paid to the time of soaking 
and the temperature. The experiments were made on three varieties 
of barley, and it was noted that the largest percentage of material 
was removed from the smallest grains, due to the fact that the surface 
exposed to the water is relatively larger in the small than in the large 
grain. The author found that about one half of the dry matter re- 
moved consisted of organic matter; this observation is directly opposed 
to that made by Mulder and Lermer, who found that the greater part 
of the extract consisted of organic matter. The practical outcome of 
the research is that barley must not be soaked too long else it will 
not germinate well, and the fermentation will be languid; more 
attention must be paid when small grained barley is malted than when 
the large sized is used. 

The Changes which the Nitrogenous Matter wndergoes.—The conver- 
sion of insoluble into soluble nitrogenous matter is very rapid, the 
soluble will increase six times by the end of nine days’ malting. 
Hungarian and Saal barley were closely examined during malting, 
and analytical data are given showing the gradual conversion of albu- 
min into soluble nitrogenous matter, the period of conversion ex- 
tended over 209 hours; no free nitrogen was noticed. It was also 
found that the soluble nitrogenous matter did not consist wholly of 
amides, but that a part of the albumin became soluble without decom- 
position, and this the more rapidly, the quicker the malting—that is 
the formation of diastase—proceeded. Another piece of information 
gained of practical advantage is, that the length of the shoots is no 
indication of the extent to which the change of the albumin has gone. 
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Changes of the Albwminoids in Cereals and Potatoes when Heated 
under Pressure.—At high temperatures, the albuminoids are rendered 
soluble, amides being formed, consequently the feeding value of the 
waste products is much reduced; but, on the other hand, this con- 
version is no detriment to the growth of the ferment, which seems to 
flourish equally well on albumins as on amides. When heated at 
140° in Lintner’s digester for six hours the albuminoids of lupines 
suffer much change; there was an increase of nearly double of the 
non-albuminoids, whilst the albuminoid nitrogen soluble in water was 
increased by 13°9 per cent. In peas, soluble non-albuminoid nitrogen 
was increased from 35 to 87°8 per cent., and 36°6 per cent. of the 
insoluble albumin was made soluble. Maize and dari were also much 
affected. Experiments with potatoes showed that if they had been 
previously dried at 110°, a part of the albumin being thus rendered 
insoluble, the after heating by steam at a high temperature was in- 
capable of restoring all the coagulated albumin to a condition of 
solubility. To ascertain whether working on the large scale produced 
the same effect on albuminoids, as the small laboratory experiments, 
maize and dari were heated in a Henze’s steamer under a pressure 
of four atmospheres. The results obtained to a certain extent corrobo- 
rated the original experiments, but the changes were not so marked. 
A short steaming dissolves the albumin, but long continued steaming 
converts albumin into amides. EK. W. P. 


Preparation and Investigation of Starch. By O. Saare and 
others (Dingl. polyt. J., 255, 209—213).—Saare has made a series of 
experiments as to the comparative yields of starch obtained with 
millstones or with rasping machines, the results being in favour of 
the use of millstones. 

The same chemist has worked out a method for estimating the 
percentage of water in potato-starch, which is based on the sp. gr. of 
the starch. Thirty samples gave for the sp. gr. of perfectly dry 
potato-starch 1°650 as a mean, the maximum being 1°653 and the 


Weight | Water, | Weight | Water, | Weight | Water, | Weight | Water, 
found. | per cent. | found. | per cent.] found. | per cent. | found. | per cent. 


grams. grams. grams. grams. | 
239 °40 283 *50 277 -60 30 271 °70 
289 -00 283 °10 3 277 °20 31 271 °30 
288 *60 282 °70 276 °80 32 270° 
288 °20 282 -30 { 276 °40 33 270° 
287 *80 281 °90 276 00 34 270° 
287 °40 281 °50 275 *60 35 269° 
287 °05 281 °10 275 °2U 36 269° 
286 °65 280 °75 22 274 °80 37 268° 
286 °25 280°35 274 °40 38 268° 
285 °85 279 95 274 05 39 268° 
285 °45 279 °55 273 °65 40 267° 
285 °05 279°15 26 273 °25 41 267 ° 
284 °65 2 278 °75 2 272 °85 42 266° 
284°25 : 278 °35 272 °45 43 266° 
283 “90 278-00 272 °05 AE 266° 
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minimum 1°647. The figures in the subjoined table are based on 
these numbers. The estimation is conducted in the following manner: 
100 grams of starch are rinsed into a tared 250 c.c. flask, which is then 
filled up to the mark with water and weighed at 17°5°. The weight of 
the empty flask is then deducted from this amount and the percentage 
of water corresponding to the difference found from the table (p. 618), 
The results are correct to 0°5 per cent. The method is applicable also 
to the estimation of water in moist starch, and may be used for testing 
the progress of the drying process in the drying chambers. 

L. Bondonneau states that an error often arises in determining the 
dry matter in starch, by heating the latter too rapidly to 60°, in which 
ease glutination takes place. If the starch contains acid, sugar is 
formed on drying. It is therefore proposed to expose neutral starch 
in thin layers to a temperature raised gradually to 60°, and to heat the 
mass at 110° for one hour after three hours’ heating at 60°. If the 
starch is acid, it is mixed with water and a few drops of ammonia and 
dried at 40°. The temperature is then increased to 60° and 110° as 
in the former case. D. B. 


Dry Distillation of Wood. By M. Senrr (Ber., 18, 60—65).— 
The author has made a series of careful experiments to compare the 
products formed (1) by the distillation of different varieties of woods ; 
of woods from different parts of the same tree ; and of the same wood in 
a healthy and diseased condition ; (2) by the rapid and slow distillation 
of the same wood. The experiments were carried out with a hori- 
zontal cylindrical iron retort 60 cm. long and 20 cm. diameter. In 


the slow distillations, the retort was gradually heated, after the 
introduction of the wood, and the operation tovk about six hours: in 
the quick distillations, the retort was heated to a bright red heat 
before the introduction of the wood, and the operation was completed 
in about three hours. The wood was in all cases dried by long 
exposure tothe ordinary air of the room. The following results were 
obtained: I. Comparing Different Kinds of Wood.—The total per- 
centage yield of crude acetic acid, tar, gas, and charcoal was almost the 
same for all kinds of wood ; but the percentage of acid in the crude acid 
varied considerably. The wood of exogens yielded much more acid 
than that of endogens; the trunks more than the branches; wood 
more than bark, and healthy more than diseased wood. II. Com- 
paring Rapid and Slow Distillation —Rapid carbonisation gives more 
gas but less total distillate and charcoal, a considerably smaller per- 
centage of acid, and a much more hygroscopic charcoal. 
L. T. T. 

Recovering the Waste Acids from Nitroglycerol Works. By 
W. Poersce (Dingl. polyt. J., 255, 216).—On heating the waste 
acids, consisting of sulphuric and nitric acids and organic nitro-com- 
pounds, at 105”, decomposition of the nitro-compounds ensues, oxida- 
tion to carbonic anhydride taking place at the expense of the nitric 
acid which is present. During the reaction, enough heat is liberated 
to volatilise the remaining portion of undecomposed nitric acid and 
the lower oxides of nitrogen produced, pure sulphuric acid being left 
in the residue. The author uses a closed vessel of stone or lead, 
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having a perforated bottom 50 cm. above the bottom. The upper 
space is filled with stones or broken stoneware and heated by hot air. 
The waste acid is introduced in a thin stream through a funnel fitted 
into the cover of the vessel, and, passing over the hot stones, is decom- 
posed. The nitrogenous vapours are led through an earthenware 
pipe to a cooling worm and collected in Wolff's bottles, air being 
introduced to oxidise the gases to nitric acid. The denitrated sul- 
phuric acid flows through the perforated bottom and is run into 


receiving tanks. D. B. 


Siamese Benzoin. By E. Hirscusonn (Chem. Centr., 1884, 829). 
—Siamese benzoin has a milk-white fracture, and yields a light yellow 
powder. 

The carbon bisulphide extract when evaporated and allowed to 
remain in the cold for a few days, yields a large quantity of crystalline 
matter. After repeated crystallisations from ether, perfectly colour- 
less, nodular crystals are obtained ; they have a distinct vanilla-like 
odour, and dissolve in carbon bisulphide, ether, benzene, chloroform, 
and alcohol. The crystals are insoluble in water, but melt on boiling 
to a yellow oily mass; the aqueous extract is acid and, on cooling, 
crystals separate (benzoic acid?). With alcohol a similar result is 
obtained ; the crystals are soluble in caustic soda. Sumatra benzoin 

ields but little soluble matter when treated with carbon bisulphide ; 
whilst 50 per cent. of Siamese benzoin is soluble, and 30 per cent. of 
fine crystals obtainable. H. P. W. 


Yield of Butter from Fresh and Stale Cream. By A. Brinic 
( Bied. Centr., 1885, 70).—Fresh cream when churned yields 2°079 per 
cent. butter, and in the butter-milk 1311 per cent. butter is found, 
which can be removed by Swartz’s process; whilst from the stale 
cream, 3°315 per cent. of butter can be obtained directly. — 


Manufacture of Lubricating Oil from Baku Naphtha. 
F. A. Rossmisster (Chem. Centr., 1884, 765—766). 


Purree or Indian Yellow. (Chem. Centr., 1884, 463.)—This 
colouring matter is employed in India for painting doors, walls, and 
railings, and less frequently for dyeing cloths. There are two sorts 
of purree, namely, mineral purree, imported from London, and animal 
purree, obtained from the urine of cows fed on mangrove leaves. 
The urine is heated to precipitate the dye which is collected, made 


into balls, and then dried first over a fire and finally in the sun. 
A. K. M. 


Flesh Meal. By L. Rousseau (Bied. Centr., 1884, 792).—This 
meal is frequently valueless, becoming rancid by reason of the decom- 
position of albumin and fat. To avoid this, the flesh must be freed 
from fat, nerves, &c., dried at 45°, and then washed with alcohol and 
ether. The washed flesh is then to be dried at 110° and powdered, 
after which it is perfectly odourless and will keep. Such a powder 
yields to acetic acid 57 per cent. of Mulder’s protein, whilst other 
powders only yield 47°5 per cent., and moreover the albumin can be 
extracted by water, E. W. P. 


i, I. = =s: 


General and Physical Chemistry. 


Correction of a Former Paper on the Spectrum of Samarium. 
By L. pz Botspaupran (Compt. rend., 100, 607). 


Refractive Indices of Condensed Gases. By J. Dercnant 
Monatsh. Chem., 5, 615—626).—If the solar rays pass through a slit, 
and thence through a moderately thick glass tube filled with water, 
whose axis is parallel to the slit, the line of light expands on either 
side into a spectrum. The spectra so produced show that certain rays 
in their passage through the tube undergo a maximum deviation con- 
ditioned by the various angles of incidence and refraction. It is here 
demonstrated that the equation for the maximum deviation is tan a — 
tan 8 + tan y — tan 6 = @, in which ais the angle of incidence, 8 angle 
of refraction of glass, y angle of incidence on the inner surface of glass, 
and 6 angle of refraction of liquid. As then.tan y > tan 4, the re- 
fractive index of the liquid must be less than that of the glass, and as 
tan a > tan 6, the ratio of the external and internal radii of the tube 
must be greater than the refractive index of the liquid. The author 
has adopted this method for the determination of the refractive 
indices of condensed gases, as presenting some advantages over the 
methods used by Faraday, Brewster, and Bleekrode. The necessary 
preliminary observations are (1) the refractive index of the glass, 
(2) the mean deviation of the rays, and the ratio of the radii corre- 
sponding thereto. As regards the effect of temperature, it is observed 
that a comparatively slight variation produced a considerable change 
in the refractive index: it is thus necessary to screen off extraneous 
rays as far as possible. Further, to prevent interference fringes, one 
of the two spectra produced is suppressed. The value found for 
liquid sulphurous anhydride for the D line at 20° is n = 1°34; a rise 
of temperature causes a decrease of deviation of about 0-0008: the 
value for liquid cyanogen, under the same conditions, ts n = 1°318; these 
numbers are practically identical with those obtained by Bleekrode 
and Brewster. The retractive index of liquid hydrogen sulphide is 
% = 1374, with a variation of 0°00114 for each degree C, and of liquid 
chlorine » = 1°385 with a variation of 0°00098 for each degree C. For 
hydrogen persulphide, whose refractive index is greater than that of 
glass, a slightly different method is used, based on the principle of the 
primary rainbow, the angle of incidence being so arranged that the 
rays are totally reflected at the surface of the glass and air. The 
value found is m = 1°546 for the conditions above mentioned. 

V. H. V. 

Explanation of the Colour Phenomena of Pleochroic Crys- 
tals. By W. Voiar (Jahrb. f. Min., 1885, 1, Mem., 119—141). 


Determination of the Double Refraction of Minerals. By 
Micuex-Livy (Jahrb. f. Min., 1885, 1, Ref., 179—180).—The author 
VOL. XLVIIT. 2u 
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describes methods for determining the double refraction of minerals, 
in the form of thin sections 0°01 to 0°03 mm. in thickness. In a thin 
rock section of this kind, crystals are distributed in all possible posi- 
tions, and under crossed Nicols it is easy to discover the crystal 
sections which give the most distinct double refraction, since ‘they 


exhibit the brightest colours. B. H. B. 


New Apparatus for Measuring the Angle of the Optic Axes. 
By T. Lizsiscu (Jahrb. f. Min., 1885, 1, Mem., 175—183). 


Optical Modifications produced in Crystals by the Action of 
Heat. By W. Kien (Jahrb. f. Min., 1885, 1, Ref,, 175—178).—The 
author has endeavoured to find out what influence an unequal heating 
exercises on the optical properties of minerals. The observations were 
made with a Bertrand-Nachet microscope, and the minerals employed 
were :—Apatite, from Ehrenfriedersdorf; quartz, from St. Gothard ; 
apophyllite, from the Seisser Alps in the Tyrol; zircon, from Cey lon: 
calcite, from Iceland; and cordierite, from Haddam. The optical 
properties of crystals ‘of which the double refraction is positive, are 
modified in one direction, whilst those of crystals optically negative, 
are modified in the opposite direction. With this method, the optical 
character of uniaxial crystals may be determined. The experiments 
with biaxial crystals gave results analogous to those obtained with 
uniaxial crystals. In the case of cordierite, the angle of the optic axes 
increases, in proportion to the temperature, up to 200°. A plate of 
topaz treated in the same way presents phenomena exactly the reverse 
of those of cordierite. B. H. B. 


Change of Specific Rotary Power under the Influence of 
various Solvents. By G. J. W. Bremer (Rec. Trav. Chim., 3, 162— 
165).—The author considers this change to be due to chemical change 
undergone by the substance in solution. Thus, for instance, a very 
concentrated solution of levorotary malic acid has a dextrorotary 
action. This the author believes to be due to the formation of 
hydrates, 


C(OH);CH,-CH(OH)-COOH and COOH-CH,’CH(OH)-C(OH);, 
which are decomposed again by the addition of much water. Other 
similar cases are instanced. L. T. T. 


Absolute Unit of Light. By J. Viotte (Ann. Chim. Phys. [6], 3, 
373—407 ).—Adopting a suggestion of the author’s, the International 
Conference of Electricians in 1882, resolved :—(1.) “ The unit of each 
simple light shall be the quantity of light of the same kind normally 
emitted by 1 square centimetre of the surface of fused platinum at the 
temperature of solidification,” and (2.) ‘The practical unit of white 
light is the quantity normally emitted from the same source.” (See 
Abstr., 1884, 1447.) The present paper describes the methud of prac- 
tically realising this standard by the fusion of pure platinum, from 
which the light is allowed to pass upwards through properly disposed 
screens. The photometric measure is taken at the instant of solidifi- 
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cation; when the fused metal is allowed to cool, the luminous inten- 
sity diminishes rapidly at first, then more and more slowly ; it after- 
wards becomes stationary, and then a kind of flash occurs at the 
moment of solidification before the decline of luminosity is resumed. 
The time for taking the measure is thus well defined, and, after a few 
trials, the operator is aware of the exact moment, without looking at 
the platinum. 

By two independent methods—one for calorific, the other for lumin- 
ous radiations, the author has verified the law of the cosine, the result, 
however, in the case of melted silver was somewhat higher (above 60° ) 
than the law indicated, being then 100°8 per cent., and at 75°, L04 per 
cent. The constancy of the radiations from the surfaces of solidifying 
silver and of platinum was proved by a specially constructed photo- 
meter, and the law of the more rapid increase of luminiferous power 
than of temperature was verified. 

The intensity of the absolute unit is about 11 times that of an 
equal area of the flame of a normal Carcel lamp. Photometric 
measures of incandescent electric lamps agreed well with electric 
determinations of their intensities. R. R. 


Law of Emanation of Light from Incandescent Substances. 
By W. Méuter (Ann. Phys. Chem. [2], 24, 266—281).—The law of 
cosines for the emanation of light from incandescent substances has 
been based hitherto rather on the analogy of light with heat rays, 
than on experimental evidence. By means of a simplified form of 
Wild’s photometer, the author has given an empirical proof of the law, 
and has tested the relative intensity of the more important incan- 
descent lamps. According to the theorem of Lambert in his Photo- 
metria, published in the middle of last century, the degree of illumina- 
tion from an incandescent surface may be expressed by the formula 


iF cos i,.cos e . er , rer ‘ 
T= : , in which ¢ is the illumination of an unit surface, 


F the total area of the illuminating surface, r the distance of the illumi- 
nating from the illuminated surface, 7; and e the angle of incidence 
and emanation from the prism apparatus of the photometer. If ¢ and 
F be kept constant, and r be made sufficiently large, so that r and e 
are practically constant for all points of the illuminating surface, then 
the formula becomes T = A cos 2, in which A is a constant, and 2 the 
angle at which the illuminating surface is inclined to the axis of the 
photometer. The method of experiment consisted, in outline, of the 
photometric comparison of two platinum foils rendered incandescent 
by the same electric current, the one of which was used as a standard, 
whilst the other was inclined at various angles to the axis of the 
photometer. It is thus demonstrated experimentally that the intensity 
of light and the cosine of the angles of inclination vary in exactly the 
same ratio; thus Lambert’s theorem is empirically confirmed. 
V. H. V. 

Galvanic Polarisation. By E. Pirani (Chem. Centr., 1884, 7).— 

The author's result seems to show conclusively that the chemical 


nature of the electrode influences the amount of polarisation. 
J. T. 


2u2 
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Products of the Electrolysis of Dilute Sulphuric Acid. By 
F. Ricnarz (Ann. Phys. Chem. [2], 24, 183—209).—The experiments 
of Faraday, Schénbein, and others have demonstrated that by the elec- 
trolysis of dilute sulphuric acid there are formed, besides electrolytic 
s, hydrogen peroxide and ozone, to which Berthelot has recently 
added persulphuric anhydride, 8,0, (Abstr., 1878, 469). In this 
paper, experiments are detailed, tracing the connection between the 
proportion of ozone, hydrogen peroxide, and persulphuric anhydride 
formed, and the conditions of the experiment. The observation of 
Schénbein that for the formation of a considerable quantity of 
hydrogen peroxide, a considerable electric intensity is required at 
the positive electrode, and a low temperature, was at first confirmed. 
But in the course of the research it was noticed that the mutual 
reduction of the hydrogen peroxide and the persulphuric anhydride at 
the negative pole (a probable assumption of Hoffmann and Berthelot) 
causes a quantity of hydrogen, corresponding with a certain quantity 
of oxidising or available oxygen, to disappear, and thus cause a deficit 
in the products of electrolysis. Thus the sum of the evolved electro- 
lytic gas, of the oxygen evolved as ozone, and of the oxidising or 
available oxygen in the persulphuric anhydride, is always less than the 
volume of electrolytic gas, as calculated from the observed deviation 
of the tangent galvanometer. The author considers that this deficit 
is caused partly by the reduction of the persulphuric anhydride, and 
partly by the absorption of the electrolytic gas by the dilute sulphuric 
acid. By increasing the temperature, this deficit decreases, owing, 
firstly to the decrease of persulphuric anhydride formed, and secondly, 
to the diminution of solubility of the electrolytic gas. It is remarked 
incidentally that the proportion of persulphuric anhydride formed 
decreases with rise of temperature more rapidly than that of the ozone. 
The influence of the duration and intensity of the current and also 
of the concentration of the acid on the relative proportions of the 
products of electrolysis is also discussed. It is shown that the pro- 
portion of persulphuric anhydride, ozone, and the deficit observed 
increases with the time of passage of the current, whereas an increase 
of intensity of current produces precisely the reverse result; this is 
in accordance with Wiedermann’s observations. As regards the 
effect of concentration, the results given in tables show that with an 
acid containing 10—20 per cent. H,SQ,, the proportion of oxygen as 
ozone and persulphuric anhydride, as also the deficit, is small, and no 
hydrogen peroxide is formed; with an acid containing 20—40 per 
cent., the proportion of oxygen as persulphuric anhydride and the 
deficit increases ; with acids containing 40—90 per cent., the propor- 
tion of oxygen as ozone and persulphuric anhydride and the deficit 
decreases, whilst the proportion of hydrogen peroxide pari passu 
increases. 
The author proposes to examine the important question of the effect 
of the electromotive force of polarisation on the formation of these 


peroxides. V. HY. 


Electrical Conductivity of Carbon Compounds. By A. 
Barto (Chem. Centr., 1884, 785.)—The conductivity was measured 
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by interposing small thicknesses of the solid or liquid to be tested in 
the circuit of a battery composed of 400 zinc and chromic acid cells. 
In the case of liquids, it was also determined by observing the rate of 
change of potential of a metallic ball immersed in the liquid. The 
results obtained were as follows:—All solid carbon-compounds are 
non-conductors if measured at some distance below their melting 
point. All hydrocarbons and their chlorine, bromine, iodine, or 
cyanogen derivatives, ethers, and ethereal salts are non-conductors 
when in the liquid state. Water, alcohols, acetone, aldehydes, acids, 
anhydrides, quinones, phenols, and amines and their derivatives con- 
taining negative radicles show unmistakeable signs of conductivity. 
The conductivity decreases with the increase in complexity of the 
molecule. Conductors, when dissolved in non-conducting media, form 
conducting solutions. Non-conducting liquids do not become con- 
ductors when heated, but the conductivity of conductors is increased 
by heat. i A 


Determination of the Specific Heat of Uranium. By A. 
Biiimexe (Ann. Phys. Chem. [2], 24, 263—266).—In a former paper, 
the author stated that his determination of the specific heat of 
uranium differed from that of Zimmermann, although these two 
physicists had worked conjointly on this subject. It is here explained 
that this difference arose from differences in scale readings. The 
mean of the specific heat determinations give a value of 0°028 at a 
temperature of 98°85°. V. H. V. 


Specific Heat and Latent Heat of Fusion. By O. Exruarpr 
(Ann. Phys. Chem. {2], 24, 215—258).—By means of an apparatus 
described at length in the original memoir, the author has made 
determinations of the specific heats and latent heats of fusion of 
halogen compounds of lead and silver, selected as substances of high 
melting point. The main results obtained were as follows :— 

With an interval of temperature of from 0° to within 60 degrees of 
the point of fusion, the quantity of heat required to raise a unit 
weight of substance one degree is, for lead and silver chlorides and 
lead bromide and iodide, proportional to the temperature, and the true 
specific heat is perfectly constant. At higher temperatures up to the 
point of fusion, the quantity of heat and the true specific heat of lead 
iodide and bromide, and especially of silver and lead chlorides, increase 
in a greater ratio than that of the temperature, the phenomenon being 
the more marked the nearer the temperature to the point of fusion. 
The melting of such substances does not seem to consist of a sudden 
transformation from the solid to the liquid state, but rather of a 
gradual softening process. Thus, then, the latent heat of fusion 
cannot be referred to a definite temperature point, but is distributed 
over a wider interval of temperature. The concept of the latent heat 
of fusion is thus relative, and requires not only determinations of the 
specific heats of the substances in the solid state, but also of the 
maximum and constant specific heats at higher temperatures. 

a more important determinations are collected in the following 
table :— 
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Mean specific 
heat before 
softening. 

0-0980 
0°0710 
0°0534 
0°0430 


Silver chloride. . 
Lead chloride. .. 
Lead bromide... 
Lead iodide .... 


Mean specific 
heat above Melting Latent heat 
melting point. point. of fusion. 
— about 490° — 
0°1035 485 20°9 
= 49) 12°34 
0°0645 373 115 


V. H. V. 


Absorption of Radiant Heat by Carbonic Anhydride. By 
J. E. Kester (Amer. J. Sci. [3], 28, 190).—The author’s experiments 
show that the luminous rays of the spectrum are not appreciably 
absorbed by a column of carbonic anhydride 3°4 metres in length, 
although the same rays are strongly absorbed by the column of 
atmospheric air containing the same amount of carbonic anhydride. 
As the decreasing wave-lengths of the radiations approach a certain 
limit in the invisible part of the spectrum, the absorption by the gas 
becomes greater, corresponding to the production of a broad absorp- 
tion band beyond the red. The absorption by carbonic anhydride is 
strongly selective, the radiations from a Bunsen flame, for example, 
being very largely absorbed. The author believes that the total 
absorptive power of the atmosphere is essentially due not to carbonic 
anhydride, but to some other agent. R. R. 


Thermochemistry of Ammonium Fluosilicates. By C. 
Trucuot (Compt. rend., 100, 7¥4—797).—Ammonium fluosilicate can 
be obtained by passing silicon tetrafluoride into a solution of ammo- 
nium fluoride. The following result was obtained :— 


SiF, (gas) + 2NH,F (diss.) = 2NH,F,SiF, (diss.) = + 31-2 cal.; 


for the heat of solution of ammonium fluosilicates 8°4 cal. at 7°; hence 
from these values and that of the solution of ammonium fluoride 
(3°0 cal.) then— 


SiF, (gas) + 2NH,F (sol.) = 2NH,F,SiF, (sol.) = + 36°6 cal. 


By the action of ammonia on silicon tetrafluoride there are produced 


ammonium fluoride and silicic acid. The thermic results are as 


follows :— 
SiF, (gas) + 2NH,-OH (diss.) = 2NH,F (diss.) + 
$i0,.2H,0 (ppt.) — + 59 cal. 


and SiF, (gas) + 4NH; (gas) + 2H,O = 4NH,F (sol.) 
+ $i0,,2H,O (ppt.)=+ 94-2 cal. 


Ammonia behaves towards fluosilicic acid as the alkaline hydr- 
oxides, in forming the salt of the acid. The changes can be represented 
thus (1 equivalent in the litre) :— 

SiF,,2HF +-2NH,OH = 2NH,F,SiF;, (diss.) + H.O = 27:2 cal. 
but SiF,2HF + 6NH,OH = 6NH,F + SiO0.,2H.O = 56:2 cal. 


Thus if to 1 equivalent of hydrofluosilicic acid 0—3 equivalents of 
ammonia are added, the quantity of heat evolved increases propor- 
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tionally to the ammonia added up to 1 equivalent, then it is propor- 
tional to the ammonia added in excess. ‘hese phenomena would be 
represented graphically by two straight lines meeting at an angle, the 
summit of which corresponds with 1 equivalent of ammonia. By the 
electrolysis of an aqueous solution of ammonium fluosilicate 79:2 cal. 
were evolved, a result in accordance with the supposition that the 
salt is at first decomposed into its constituents, ammonium and 
silicon fluorides, and that the latter is decomposed by the water 
present. ¥. & Vs 


Formation of Glyoxal Ammonium Hydrogen Sulphite. By 
pe Forcranp (Compt. rend., 100, 748—751).—In the formation of 
glyoxal ammonium hydrogen sulphite by the direct addition of its 
constituents according to the equation C,H,O, + 2(NH,HSO;,) diss. 
= C.H,0.,2NH,HSO,, diss., 14°22 cal. are evolved. This value is 
approximately equal to the heat evolved in the formation of the cor- 
responding potassium compound (14°96 cal.), but rather greater than 
those of the sodium (11-03 cal.), and barium (10°69 cal.) compounds. 
The results may also be compared in another way, viz., as the heat of 
neutralisation of glyoxal sulphurous acid by the alkalis in question. 
The following numbers are given :— 


Na,O (diss.) K,O (diss.) | BaO (diss.) (NH,),0 (diss.). 
C.H,0,,2H,SO;.... 331 36°92 34°56 32°54 
V. H. Vz. 


Bromine Substitutions. By Berraetot and Werner (Compt. 
rend., 100, 688—692).—This paper is a continuation of the thermo- 
chemical investigation of the substitution of bromine for hydrogen in 
the phenols (Abstr., 1884, 883). The mean results were as follows :— 


Develops 
Orcinol, C;H,O, (diss.) + 3Br, (diss.) = 3HBr (diss.) + 
C,H;Br,0, (solid) 619 cal. 


Phloroglucol, C-H,O; (diss.) + 3Br, (diss.) = 3HBr (diss.) 
+ C,H;Br,0; (solid) 61°82 ,, 


Pyrogallol, CsH,O; (diss.) + Br, (diss.) = 2HBr (diss.) + 
JsH;sBrO, 22°42 

io C.H,O; (diss.) + 2Br, (diss.) = 2HBr (diss.) + 
C,H,Br,O0; eee e rere ee eere rere reresesrere 43°81 

a C.H,O, (diss.) + 3Br,(diss.) = 3HBr(diss.) + 
C.H;Br,0; 61:17 

Resorcinol, C;H,O, (diss.) + 3Br, (diss.) = 3HBr (diss.) + 
C;H,Br,0, (solid) 63°16 

Catechol, CsH.O. (diss. *) + Br, (diss.) = 

14°79 
" 31:69 

C,H, O,(diss. ) + 3Br, (diss.) = 3HBr (diss. ) + 


6H,Br. 302 
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Thus in the cases of pyrogallol and catechol, the quantity of heat 
evolved is very nearly proportional to the quantity of bromine entering 
into the reaction, although with quinol no such relation exists. 


Quinol, C,H,O, (diss.) + Br, (diss.) = HBr (diss.) + 
C.H,BrO, 12°21 cal. 
C,H,0, (diss.) + 2Br, (diss.) = 2HBr (diss.) + 


136 __,, 


C;H,O, (diss.) + 3Br. (diss.) = 3HBr (diss.) + 
C,H;Br,0, Co ee ee rere reser erseesesesesesene 14°21 ” 

C.H,O, (diss.) + 4Br, (diss.) = 4HBr (diss.) + 
C,H,Br,0, ” 


The result is due to the formation of quinone by the oxidation of 
the quinol which complicates the above reactions. ¥. &. Y¥. 


” 


” 


Isomerism in the Benzene Series: Heat of Neutralisation of 
Polyhydric Phenols. By Brrraetor and Werner (Compt. rend., 
100, 586—591).— Resorcinol.—Heat of solution in 400 H,O at about 
10° — 3°243 cal.; heat of neutralisation— 


C.H,O, (1 eq. = 3 lit.) + NaHO (2 lit.) develops + 8226 cal. 
- - + 2NaHO ,, - + 7359 ,, 
a ” + 3NaHO % + 0705 ,, 


+ 16°290 cal. 


These numbers show that resorcinol behaves as a dihydric phenol, 
having twice the heat of neutralisation of ordinary phenol (+ 7°9). 
The fact that complete neutralisation only takes place in presence of 
an excess of alkali, indicates that the dibasic compound is partially 
dissociated by water. 

Orcinol.—Heat of solution, anhydrous, —2°366; heat of solution 
of the hydrate, C,H,O.,H,O, —5°426; heat of formation of the 
hydrate, from orcinol and liquid water, +3°06; from solid water, 
+1°63. Solutions of anhydrous orcinol and of orcinol hydrate are 
identical, and develop the same quantity of heat when nentralised 
with an alkali. The behaviour of orcinol on neutralisation is exactly 
similar to that of its homologue resorcinol. 

(Juinol.— Heat of solution —4°18 cal. ; heat of neutralisation— 


C.H,O, (6 lit.) + NaHO (2 lit.) develops + 8-001 
. oe ¢amo . » +6361 
” » + 3NaHO _,, » + 1:199 
i. » +4NaHO , » + .0°000 


Quinol behaves as a dihydric phenol, and has practically the same 
heat of neutralisation as resorcinol, but the dissociation of the dibasic 
compound is somewhat more marked. 

Catechol.—Heat of solution —2°92; heat of neutralisation— 


C.H,.O, (6 lit.) + NaHO (2 lit.) develops + 6°257 
+ 8267 


+ 15°56 


” ” + 2NaHO 9 ” + 1405 
” + 3NaHO ,, - + 0°605 
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Catechol, unlike its two isomerides, does not behave as a dihydric 
phenol, but has only the same heat of neutralisation as ordinary 
phenol. The development of heat is progressive, and this indicates 
that even the monobasic compound is dissociated by water. The 
dibasic derivative does not exist in presence of the quantities of water 
employed, probably because it is decomposed in the same manner as _ 
an alcoholate. Catechol would therefore seem to behave as a phenol 
alcohol, and the difference between it and its isomerides is doubtless 
connected with the fact that in catechol the substitution of the two 
OH-groups has taken place in the same acetylene-group, whilst in 
the other two compounds substitution has taken place in different 
acetylene-groups. 

Quinone.—Heat of solution —423 cal. When mixed with an 
alkali, quinone is not simply neutralised, but undergoes a more com- 
plex change, becoming dark-coloured even in an atmosphere of 
nitrogen. 

Phloroglucol.—Heat of solution, anhydrous, — 1°64 cal.; of the 
hydrate, C,H,O;,2H,0, —6°67 cal.; heat of formation of the hydrate, 
from liquid water, +2°513 x 2; from solid water, +1°08 x 2; heat 
of neutralisation— 

C.H,O; (12 lit.) + NaHO (2 lit.) develops + 8°347 
+2NaHO ,, o + 8386 
+3NaHO 5, . rare 
a +4NaHO ,, ” + 0°000 


It follows that two of the hydroxyl-groups in phloroglucol have a 


” 


phenolic function, whilst the third has an alcoholic function and its 
metallic derivative is dissociated in presence of water. 
Pyrogallol.—Heat of solution —3°713; heat of neutralisation— 


C.H,O, (12 lit.) + NaHO (2 lit.) develops + 6:397 
+2NaHO ,, - + 6386 2. 
+4NaHO ,, - + 0°000 


Pyrogallol, like phloroglucol, behaves as a dihydric phenol and an 
alcohol, but the quantities of heat developed are somewhat smaller. 
Only one of the trihydroxy-benzenes can have the three hydroxyl- 
groups in non-contiguous positions (1:3: 5), and this derivative, 
which is at present unknown, may be expected to behave as a tri- 
hydric phenol, after the manner of the dihydric phenols, resorcinol 
and quinol. The other trihydroxy-derivatives, phloroglucol and pyro- 
gallol, must have at least two hydroxyl-groups in contiguous positions 
(1: 2:3 and 1:2: 4), and hence behave after the manner of pyro- 
catechol, having the properties of a dihydric phenol and an alcohol. 
It is possible that the most feebly acid derivative, pyrogallol, has the 
hydroxy]-groups in the three contiguous positions (1 : 2 : 3). 
C. H. B. 

Influence of Change from Liquid to Solid State on Vapour 
Pressures. By W. Ramsay and S. Youne (Proc. Roy. Soc., 36, 
499—500).—The object of this research is to demonstrate experi- 
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mentally that the pressure exerted by the vapour of a solid substance 
at a given temperature is less than that exerted by the same substance 
in the liquid form at the same temperature. Regnault came to an oppo- 
site conclusion from his experiments, and his conclusion is generally 
accepted. Four substances, camphor, benzene, acetic acid, and water, 
as representing very different chemical types, were selected for the 
experiments, and it was invariably found that the vapour pressure of 
the solid.is less than that of the liquid at the same temperature; the 
difference between the latter are calculable from thermal data in cases 
where these are known. The method of investigation, which is to be 
described in a future communication, presents important advantages 
over the barometric method, the results from which are always 
capricious. V. & ¥. 


Decomposition of Salts by Water. By H. te CuHarerier 
(Compt. rend., 100, 737—740).—Former experiments on the condi- 
tions of chemical equilibrium led the author to propound the following 
propositions :—(I.) The quantity of free acid required to prevent the 
decomposition of a salt by water increases indefinitely with the pro- 
portion of salt contained in solution. (II.) The decomposition of a . 
dissolved salt increases or decreases by rise of temperature according 
as this decomposition is an endv- or exo-thermic change. Although 
these propositions are in direct opposition to commonly received 
views, they are further exemplified in this paper by a study of the 
decomposition of antimony trichloride and of mercuric sulphate by 
water, the former constituting an endothermic, the latter an exother- 
mic change. The results obtained were analogous to those of 
Schloesing and Engel on the decomposition of calcium and magne- 
sium hydrogen carbonates with water. Thus if A represent the 
quantity of free acid, and S that of the mercuric sulphate, the relation 
between them may he expressed by the equation A! = 4°78. In the 
case of antimony trichloride the equation takes the form of A®® = k'S 
or A® = k’S, according as the oxychloride, Sb,0;Cl, is precipitated 
from dilute, or SbO,Cl from concentrated solutions. V. H. Vz. 


Solubility of Carbon Bisulphide and Chloroform in Water. 
By G. Cuancet and F. Parmentier (Compt. rend., 100, 773—776).— 
The solubility of carbon bisulphide in water decreases with the tem- 
perature; at 0° 1 litre of water dissolves 2°04 grams of carbon 
hisulphide, but at 49° only 0°14 gram; thus, as regards its solubility, 
it resembles those gases which dissolve in, but form no chemical com- 
bination with water. 

The solubility of chloroform decreases with the temperature from 
0° to 30°, but from 30° to 55° it increases ; thus the temperature of 30° 
seems to be the point of minimum solubility. These results were 
farther exemplified by determinations of the density of the resultant 
solutions, the temperature of 30° corresponding with the point of 
minimum density ; the values obtained were greater than the mean 
densities of corresponding proportions of water and chloroform, there 
is thus a contraction in the process of solution. It is farther observed 
that an aqueous solution of chloroform saturated at 4° is rendered 
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turbid on warming by precipitation of chloroform, and conversely a 
solution saturated at 59° is rendered turbid on cooling, but a solu- 
tion saturated at 30° remains unaltered. Determinations are also 
given of the density of chloroform at various temperatures, from 0 to 
35°, the mean coefficient of expansion deduced from these experiments 
is 0°00129, a value slightly higher than that found by Pierre. 

V. H. V. 


Difference between Crystalline and Anisotropic Structures. 
By V. v. Esner (Monatsh. Chem., 6, 48—62). 


Oxidation and Reduction. By Leprsur (Chem. Centr., 1384, 
99). 


Apparatus for Chemical Laboratories. By J. Watrer (J. pr. 
Chem. [2], 31, 116—119).—A description of a hand-regulator for 
the electric light, as used in projecting spectra on the screen. 

P. P. B. 


Apparatus for Continuous Percolation with Boiling Liquids. 
By W. W. Witt (Pharm. J. Trans. [3], 15, 363). 


Apparatus for Filtering in a Vacuum or in a Current of 
Gas. By F. Auuiun (Zeit. Anal. Chem., 23, 517—518). 


Inorganic Chemistry. 


Density and Atomic Volumes of Oxygen and Hydrogen. 
By E. H. Amacat (Compt. rend., 100, 633—635).—The author has 
constructed apparatus by which he is able to subject gases to a pres- 
sure of about 400 atmos. He has several times reduced oxygen to 
one nine-hundredth part of its original volume, and under these con- 
ditions the density of the oxygen is considerably higher than that of 
water. Under the highest pressure yet obtained, the density of the 
oxygen was higher than 1°25, the surrounding temperature being 17°. 
It is evident, therefore, that unity is not the limiting density of 
oxygen. The limiting density of hydrogen deduced from the author’s 
experiments is 0°12, and it follows that on L. Meyer’s curve the summit 
of the ordinate representing the atomic volume of hydrogen, will fall 
on the regular prolongation of the curve passing through the summits 
of the corresponding ordinates for lithium, sodium, and potassium. 

C. H. B. 

Modification of Tissander’s Apparatus for the Preparation 
of Hydrogen. By C. Crorz (Bull. Soc. Chm., 43, 102—106). 


Decomposition of Aqueous Solutions of Hypochlorous Acid 
and of Chlorine in Sunlight. By A. Popper (Anualen, 227, 
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161—180).—The results of the investigation lead to the following 
conclusions :—Chlorine-water, on exposure to sunlight, is probably 
converted into hydrochloric and chloric acids, whilst oxygen is given 
off; perchloric acid is not formed ; the question as to the formation 
of hypochlorous acid is left unsettled. 

When an aqueous solution of hypochlorous acid is exposed to sun- 
light, it yields chloric acid, oxygen, chlorine, and small quantities of 
perchloric acid. A. J. G. 


Action of Bromine on Chlorides. By Bertuetor (Compt. rend., 
100, 761—767).—Concentrated solutions of hydrochloric acid and of 
metallic chlorides absorb considerable quantities of bromine with evolu- 
tion of heat, thus pointing to the formation of additive compounds, the 
perbromides of the chlorides. The resultant solutions slowly give up 
bromine when a current of air is passed through them. Their forma- 
tion is always accompanied by the displacement of a small quantity of 
the chlorine by bromine, attended possibly by the generation of chloro- 
bromides. In this paper, the exothermic reactions of bromine with 
hydrochloric acid and the chlorides of barium, strontium, and calcium, 
are studied. V. H. V. 


Thiophosphoric Acid. By C. Kusierscuxy (J. pr. Chem. [2], 
31, 93—111).—Monothiophosphoric Acid.—Sodium monothiophosphate, 
Na,PSO; + 12H,O, is obtained by adding powdered phosphorus 
pentasulphide to a moderately concentrated solution of sodium hydr- 
oxide, in the proportion of 6NaHO to P.S;. 

The mixture formed by this reaction is next treated with alcohol, 
and in this way a precipitate of thiophosphates is obtained ; the 
precipitated thiophosphates are dissolved in water and the solution 
heated at 90° for some time, in order to decompose the dithiophos- 
phate into monothiophosphate ; from this solution, on cooling, the 
latter separates out in white six-sided tablets, melting at 60°. This 
salt is identical with that obtained by Wiirtz by the action of phos- 
phorus thiochloride on sodium hydroxide (Ann. Chim. Phys. [3}, 20, 
443). Potassium and ammonium monothiophosphates are produced 
in a manner similar to the above, but have only been obtained in 
solution. Magnesium monothiophosphate, Mg,P,8,0, + 20H,0, is ob- 
tained as a white crystalline precipitate on adding a solution of 
sodium monothiophosphate to a solution of magnesium sulphate. 
Magnesium ammonium monothiophosphate, MgNH,PSO,; + 9H,0, is 
obtained as a white crystalline precipitate in a manner similar to the 
magnesium salt. 

Dithiophosphoric Acid.—Sodium dithiophosphate, NasPS,0, + 11H,0, 
is obtained by dissolving in water the mixture of thiophosphates, 
resulting from the action of phosphorus pentasulphide on sodium 
hydroxide, and heating the solution at 50—55°, until all trithiophos- 
phate has been destroyed, as shown by a drop of the solution giving 
# green instead of a yellow or brown coloration with a solution of 
cobalt sulphate. The solution is now cooled, as further heating converts 
the dithiophosphate into the monothiophosphate, and alcohol is added ; 
a precipitate of almost pure sodium dithiophosphate is then formed, 
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which may be purified by crystallisation from water. It forms colour- 
less six-sided crystals, melting at 45—46° ; it decomposes into monothio- 
phosphate or phosphate and sulphur, at temperatures a little above 
the ordinary. Potassiwm dithiophosphate has only been obtained in 
solution. Ammonium dithiophosphate, (NH,);PS,0, + 2H,0, is pre- 
pared by the action of ammonia solntion on phosphorus pentasulphide; it 
erystallises in fine needles which effloresce, and at the same time decom- 
pose with separation of sulphur. Bariwm dithiophosphate, Ba;P.S,0, 
+ 8H,O, is obtained as a white precipitate on adding sodium dithio- 
phosphate to a solution of barium chloride. Calcium and magnesium 
dithiophosphates are formed by adding phosphorus pentasulphide to 
solutions of the hydrosulphides of these metals; they are both 
soluble unstable compounds. Magnesium ammonium dithiophosphate, 
MgNH,PS,0, + 6H,0, is obtained in the same manner as the mono- 
thiophosphate, to which it exhibits the greatest resemblance. 

Trithiophosphoric Acid.—The author has not succeeded in isolating 
sodium trithiophosphate, but it is apparently formed together with the 
dithiophosphate when phosphorus pentasulphide is made to react with 
a solution of sodium hydrosulphide at 20°. 

Reactions of the Thiophosphates——Acids decompose all thiophos- 
phates; hydrogen sulphide is evolved, and, in some cases, sulphur 
separates. Monothiophosphates give white precipitates with calcium, 
barium, and strontium salts, the dithiophosphates with barium and 
strontium, and the trithiophosphates with barium salts only. All 
thiophosphates yield precipitates with cadmium, copper, silver, and 
mercurous salts, which decompose after a time, forming the sulphides 
of the metals. With a dithiophosphate, manganese sulphate gives a 
green coloration, which becomes darker on shaking; a further addi- 
tion of manganese sulphate gives a dark green precipitate, which 
gradually becomes white, but on shaking changes back to green. 
Ferrous salts give a dirty greyish-green precipitate with monothio- 
phosphates. Ferric salts give red colorations with all thiophosphates, 
from which solutions, on boiling, ferrous sulphide separates out. An 
excess of ferric chloride gives a precipitate with monothiophosphates 
only, which, on continued boiling, is decomposed with the production 
of iron phosphate and sulphuretted hydrogen. A solution of a thio- 
phosphate containing a small quantity of an alkaline sulphide gives 
an intense green coloration with ferric chloride. Cobalt sulphate 
gives a blue precipitate with a monothiophosphate soluble in excess of 
the latter to a blue solution; the dithiophosphates give dirty green 
precipitates, soluble in excess of the thiophosphate to green solutions ; 
the trithiophosphates give a red to a brown ‘coloration. In each case, 
boiling produces a precipitate of cobalt sulphide. Nickel sulphate in 
excess gives a light green precipitate with monothiophosphates, and a 
dirty blue precipitate with a dithiophosphate. Many of these coloured 
solutions produced as above described, exhibit characteristic absorp- 
tion-spectra. Nitric acid decomposes all thiophosphates with a pre- 
cipitation of sulphur; potassium permanganate, dichromate, and ferri- 
cyanide, are reduced by thiophosphates, sulphur separating out in 
each case. Monothiophosphates decolorise iodine solutions with an 
immediate precipitation of sulphur, whereas in the case of the di- and 
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tri-thiophosphates the separation of sulphur takes place only after 
some time or on boiling. yr. F. B 


Reduction of Arsenic Acid Solutions by means of Sul- 
phurous Anhydride. By L. W. McCay (Chem. News, 51, 122).— 
Arsenic acid is completely reduced to arsenious acid if heated for one 
hour in closed vessels with an excess of a solution of sulphurous anhy- 


dride in water. D. A. L. 


Apparatus for Preparing Pure Carbonic Anhydride. By A. 
MuenckE (Chem. Centr., 1884, 179—180). 


Solubility of Lithium Carbonate. By Brvape (Bull. Soc. Chim., 
43, 123).—100 parts of water at U° dissolve 1°539 parts of Li,CO,; at 
10°, 1406 parts; at 20°, 1329 parts; at 50°, 1:181 parts; at 75°, 
0°866 part; at 100°, 0°728 part. After boiling for 15 minutes, 
100 parts of water at 102° contain 0°796 part of lithium carbonate, 
and after boiling for half an hour 0°955 part. The solubility of 
lithium carbonate therefore diminishes with the rise of temperature up 
to 100°, and afterwards, by continued boiling, the solubility increases, 
this increase being due to the formation of a basic salt which is less 
soluble in cold than hot water. a. F. 


Occlusion of Hydrogen by Zinc-dust, and the Meteoric Iron 
of Lenarto. By G. Wiitiams (Chem. News, 51, 146—147).—The 


author finds that the commercial zinc-dast employed in the experi- 
ments described in a previous communication (this vol., p. 369) con- 
tained 39 times its volume of hydrogen. As the metal had not been 
exposed to an atmosphere of hydrogen, be concludes that this is de- 
rived originally from water. This conclusion finds support in the 
fact that the temperature rises considerably when zinc-dust is mois- 
tened. The author extends this view, and now attributes the hydro- 
gen in the meteoric iron of Lenarto to the same source. 
D. A. L. 


Basic and Ammoniacal Nitrates. By J. Anprf (Compt. rend., 
100, 639—641).—If a current of ammonia gas is passed into a solu- 
tion of zinc nitrate until the precipitate, which first forms, redissolves, 
and the liquid is then evaporated at a gentle heat and allowed to cool, 
it deposits deliquescent crystals of the ammonio-nitrate— 


3[Zn(NO,).,4NH,] + 2H,0. 


The same compound is obtained as a bulky crystalline precipitate by 
avoiding a rise of temperature, but passing the gas into the zine 
nitrate solution for a long time. When exposed to the air, the ammonio- 
nitrate gives off ammonia, and this gas is also evolved on heating. 
{t is very soluble in a small quantity of water, but is decomposed by 
a larger quantity, especially if heated, with precipitation of zinc oxide. 
In this respect it resembles ammonio-zine sulphate, but differs from 
the ammoniacal chlorides and bromides. A warm solution of ammo- 
nium nitrate slowly dissulves zinc oxide, and the filtered solution, when 


cooled, deposits the compound 3N,0;,13Zn0,4N H; + 18H,0 in lamelie 
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grouped in hemispherical masses. This compound does not alter when 

exposed to air, and is insoluble in cold water, but is decomposed by 

hot water with separation of zinc oxide. If the 4 mols. of NH; are 

regarded as replacing 2ZnO, the constitution of this compound corre- 

sponds with 5ZnO,N,0;, a basic nitrate which has not yet been pre- 
red. 

When zinc oxide is heated with a solution of ammonium sulphate, 
the only product is the well-known double zinc-ammonium sulphate. 
If litharge is dissolved in a hot solution of ammonium nitrate in an 
equal weight of water, and the liquid filtered and allowed to cool, it 
deposits small crystals of the basic nitrate, 2PbO,N,O; + 2H,0, free 
from ammonia. If the mother-liquor is poured into a large quantity 
of cold water, the same compound is obtained as a white amorphous 
precipitate. The same basic nitrate was prepared by Chevreul by 
boiling a solution of the normal nitrate with lead oxide, and by 
Pelouze by heating together lead nitrate and carbonate. 

If the mother-liquor, instead of being poured into cold water, is 
heated with water in sealed tubes at 225° for about five hours, the 
compound N,0;,3PbO + 4H,O separates on cooling in nacreous 
lamellw, which are free from ammonia, and tarnish very rapidly when 
exposed to the air. A compound of the same composition was obtained 
by Berzelius by adding a slight excess of ammonia to a solution of 
normal lead nitrate. C. H. B. 


Action of Hydrogen Peroxide on Cerium and Thorium 
Oxides. By L. pe Borspaupran (Compt. rend., 100, 605—607).— 


When a solution of cerous sulphate is mixed with a slight excess of 
ammonia, and hydrogen peroxide is added, a precipitate of cerium 
trioxide, CeQs, is obtained. The orange-red precipitates formed when 
a solution of cerium acetate is treated with hydrogen peroxide do not 
contain such a high proportion of oxygen. Cerium compounds are 
sometimes recognised by mixing the solution with an alkaline acetate, 
adding hydrogen peroxide, and heating gently, when an orange-red 
precipitate is formed. In the case of cerous salts, the precipitate not 
unfrequently remains white, or at most becomes pale yellow. This 
precipitate should be moistened with ammonia, and again treated with 
hydrogen peroxide, when the orange-red colour will be produced. The 
white precipitate formed by hydrogen peroxide in solutions of cerous 
acetate does not appear to be more highly oxidised than Ce,Q,, but it 
is difficult to explain the production of this compound under these 
couditions. 

When a solution of thorium acetate is heated with hydrogen per- 
oxide, a white precipitate of a peroxide is produced, but by treating a 
solution of a thorium salt with ammonia and hydrogen peroxide in 


the cold, a still higher oxide, Th,0,;, is obtained. C. H. B. 


Action of Hydrogen Peroxide upon the Rare Earths. By 
P. T. Crave (Bull. Soc. Chim., 43, 53—58).—The oxides of yttrium, 
lanthanum, samarium, and didymium-—all of them sesquioxides— 
when treated with hydrogen peroxide, yield peroxides of the general 
formula R,O,, the dioxides of zirconium and cerium give peroxides 


636 ABSTRACTS OF CHEMICAL PAPERS. 


having the composition RO;. The oxide of thoriam, however, which 
belongs to the same group, gives a peroxide of the formula Th,O,. 
H. B. 

Samarium Compounds. By P. T. Crive (Bull. Soc. Chim., 43, 
162—172).—Samarium is separated from the closely allied metals in 
the form of the hydroxide, by the fractional precipitation of the dilute 
solution of the nitrates with ammonia, the samarium being contained 
in the first fractions. Samarium has not yet been isolated. The de- 
termination of the atomic weight by synthesis of the sulphate from 
the oxide gives as a mean 150°021. Samarium oxide, Sm,Os, is an in- 
fusible yellowish-white powder, having a density of 8347. It dis- 
solves easily in acids, forming yellow salts. It is neither reduced by 
hydrogen nor further oxidised by oxygen, even at a red heat. Sama- 
rium hydroxide, obtained by precipitation, forms, when dried, resinous 
looking, yellowish fragments. It absorbs carbonic anhydride. The 
aqueous solutions of samarium salts have a sweet but very astringent 
taste. On the addition of hydrogen sulphide, samarium hydroxide is 
precipitated. Samarium fluoride, 28SmF; + H,0, is a gelatinous and 
transparent precipitate, becoming pulverulent on heating. Sama- 
rium chloride, SmCl; + 6H,O, forms large deliquescent crystals, 
sp. gr. 2°383. Samarium oxychloride, SmOCl, obtained by heating the 
oxide in chlorine, is a white powder of sp. gr.,7°017. Samarium bro- 
mide, SmBr; + 6H,0, is obtained in large tabular deliquescent crystals 
of sp. gr. 2°971. Samarium platinochloride, SmCl;,PtCl, + 103H,0, 
is obtained in orange-coloured deliquescent crystals of sp. gr. 2°712. 
The aurochloride, SmAuCl, + 10H,0, is obtained in intensely yellow 
deliquescent rhombic tables of sp. gr. 2°742. The awrobromide, 
SmAuBr, + 10H,0, crystallises in thick deliquescent dark brown 
tablets of sp. gr. 3°39. The ferrocyanide, SmKFeCy, + nH.0, is ob- 
tained as a dirty yellow precipitate. The platinucyanide, Sm,Pt;Cy,, 
+ 18H,0, crystaliises in yellow prisms with blue lustre, sp. gr. 2°744. 
The sulphocyanate, Sm(CNS); + 6H,0, crystallises in deliquescent 
needles ; this compound combines with mercuric cyanide to form a 
double salt, Sm(CNS),;,3HgCy, + 12H,0, which crystallises in colour- 
less needles of sp. gr. 2°745. Samarium nitrate, Sm(NO;); + 6H.0, 
crystallises in flattened and radiating prisms, sp. gr. 2°375. The 
iodate, Sm(10;); + 6H,O, is an amorphous precipitate, obtained on 
the addition of iodic acid to solutions of samarium salts. The per- 
iodate, Sm1O,; + 4H,0, is a crystalline precipitate, obtained on adding 
periodic acid to solutions of samarium salts; its sp. gr. = 3°793. 

The anhydrous sulphate, Sm2(SO,)3, is a yellowish-white powder of 
sp. gr. 3°898. The crystallised sulphate, Sm,(SO,); + 8H,0, has a 
sp. gr. of 2°930. Samarium potassium sulphate, 2Sm,(SO,)3,9K,SO, 
+ 3H,0, is obtained by adding excess of potassium sulphate to a 
solution of samarium acetate; it is a white powder, only slightly 
soluble in a saturated solution of potassium sulphate. Samarium 
sodium sulphate, SmNa(SO,). + H,O (?), is obtained as a slightly 
crystalline precipitate on mixing solutions of samarium and sodium 
sulphates. Samarium ammonium sulphate, SmNH,(SO,). + 4H,0, 
is obtained in small yellowish-white crystals, which are but slightly 
soluble; sp. gr. 2°675. The anhydrous salt has been prepared, and 
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has a density of 3191. Anhydrous samarium selenate, Sm,(SeO,)s, 
forms a yellowish powder of sp. gr. 4077. The crystalline selenate, 
Sm.(SeO,); + 8H,O, is obtained in small yellow crystals of sp. gr. 
3°327 ; a second crystalline selenate has also been obtained, Sm,(SeQ,)s 
+ 12H,0; it crystallises in brilliant prisms at about 10°, which alter 
rapidly in the air; sp. gr. 3°009. Samarium potassium selenate, 
SmK(Se0O,). + 3H,0, crystallises in small brilliant prisms of a topaz- 
yellow colour, easily soluble in water; sp. gr. 3541. The anhydrous 
compound has a density of 3°956. Samarium ammonium selenate, 
SmNH,(SeO,). + 3H,O, is obtained in serrated crystals easily 
soluble in water; sp. gr. 3°274. The anhydrous compound has a 
density of 3°805. Samarium does not form a double selenate with 
sodium. Samarium sulphite, Sm,(SO;)3,3H,0, is obtained by dis- 
solving the oxide in sulphurous acid. Samarium forms two sele- 
nites—Ilst, a basic compound, 3Sm,0;,8Se0, + 7H.0, which is cb- 
tained as an amorphous gelatinous precipitate on adding neutral] 
sodium selenite to a solution of samarium sulphate. 2nd, a com- 
pound having the constitution Sm,0;(SeO.), + 5H,0, is obtained as 
a heavy crystalline powder on adding a solution of selenious acid to 
samarium acetate. 

Samarium carbonate, Sm,(COs)2,3H,0, is obtained by passing car- 
bonic anhydride through water containing samarium hydroxide in 
suspension. Samarium potassium carbonate, SmK(CO,), + 6H.0O, is 
obtained in brilliant flattened needles by precipitating samarium 
nitrate with potassium carbonate. Samarium ammonium carbonate, 
SmNH,(CO;). + 2H,0, is obtained as a compact powder. Samarium 
sodium carbonate, SmNa(CO;). + 8H,0, is a crystalline precipitate. 

Anhydrous samarium orthophosphate, SmPQ,, is obtained by satu- 
rating fused sodium metaphosphate with samarium oxide; it is in- 
soluble in nitric acid, and has a sp. gr. of 5827. Hydrated samarium 
orthophosphate, SmPO, + 2H,0 (?), is an amorphous white precipi- 
tate. The pyrophosphate, SmHP,O, + 33H,0, is obtained as a hard 
crystalline crust on dissolving samarium hydroxide in pyrophos- 
phoric acid. The metaphosphate, Sm.0;(P,05)s, is formed on adding 
anhydrous samarium sulphate to metaphosphoric acid heated to red- 
ness, and is obtained as a powder of brilliant well-formed microscopic 
crystals of sp. gr. 3°487. Two vanadates of samarium have been ob- 
tained, a red salt, Sm,0;(V,0;)5 + 28H,0, of sp. gr. 2°524, and a 
yellow compound, Sm,0;(V.0;);,24H,O, of sp. gr. 2°524. Samarium 
borate, SmBO,, is obtained as micaceous, lamellar, hexagonal crystals of 
sp. gr. 6°048 on fusing samarium oxide with borax at a white-red heat. 

The molybdate, Sm.(MoQ,);, is obtained in adamantine crystals, 
coloured violet by traces of oxide of molybdenum; sp. gr. 5°95. The 
metatungstate, Sm,0;,12WO; + 35H,0, is obtained by the action of 
samarium sulphate on barium metatungstate. It is very soluble, of a 
pale yellow colour, and crystallises in octahedra, sp. gr. 3°994. Sama- 
rium potassium chromate, SmK(CrO,). + 3H,0, is obtained asa crystal- 
line precipitate on adding excess of samarium nitrate to neutral 
potassium chromate. 

The formate, acetate, propionate, oxalate, succinate, tartrate, 
citrate, and ethyl sulphate, are also described. A. P. 
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Sodium Aluminate. By F.M. Lyre (Chem. News, 51, 109).— 


From experiments with commercial materials, it seems ‘that the 
reaction between dilute solutions (1: 5) of sodium aluminate and 
aluminium sulphate may be correctly represented by the equation 
Al,(SO,)3,18H,O + 3Na,Al,0, = 3Na,SO, + 4Al,H,O, + 6H,O, thus 
giving Na,Al,O, as the formula for sodium aluminate. On the other 
hand, concentrated solutions of the aluminate are liable to decompose 
with formation of sodium and aluminium hydroxides ; this reaction 
tends to support another formula, Na,Al,0,, which has been proposed 
for sodium aluminate. D. A. L. 


Alloys of Indium and Gallium. By L. pe Boispavpran (Compt. 
rend., 100, 701—703). — Although the alloys of aluminium with gallium 
are readily decomposed by water, yet the alloys of gallium with its 
analogue indium remain unaltered, and require aqua regia for their 
complete solution. The determination of their points of fusion 
presents some difficulty, inasmuch as they pass through an inter- 
mediate pasty condition before liquefaction. An alloy containing two 
atomic proportions of indium and one of gallium begins to soften at 
56°, and is completely melted at 75—80° ; alloys containing one atomic 
proportion of indium with one, two, and four proportions of gallium 
respectively begin to soften at 16°5°; above that point, liquefaction 
proceeds more rapidly than even that of gallium. These alloys are 
soft, and of a white colour, but acquire a bluish tint on addition of 
a further quantity of gallium ; they are only dissolved to a very slight 


extent by dilute hydrochloric acid. V. HV. 


Method of Preparing Chromyl Chloride. By H. Motssay 
(Bull. Soc. Chim., 43, 6).—Hydrogen chloride reacts at the ordinary 
temperature with chromic anhydride, or the lead, silver, barium, or 
alkaline chromates, producing chromyl chloride. The reaction is 
assisted by heat. Hydrogen chloride may be replaced by a mixture 
of chlorine and steam; but the reaction does not take place if dry 
chlorine gas is used. Hydrogen bromide and hydrogen iodide do 
not yield any chromium compounds under similar conditions. 

A. P. 

Ammoniacal Compounds of Uranyl Chloride. By F. F. 
ReGeLsperGeR (Annalen, 227, 119—132).—When uranyl chloride is 
dissolved in ether, and the solution evaporated in a vacuum, a com- 
pound of the chloride with ether, UO,Cl,,2C,H,»O, is obtained in 
nodular groups of yellow needles; this could not be entirely freed 
from ether without the chloride also suffering decomposition. 

When an ethereal solution of uranyl chloride is treated with dry 
ammonia gas, a voluminous flocculent yellow precipitate separates, 
which on drying over sulphuric acid forms a yellow amorphous powder 
of the formula UO,(NH;Cl)2,C,Hi.O ; by long exposure in a vacuum the 
ether is removed, and wranyldiammonium dichloride, UO,.NH;Cl):, 
is left. 

By exposure of dryurany] dichloride or diammonium chloride to an 
atmosphere of ammonia, wranyltriammonium dichloride, U0,Ch,,3NHs, 
is obtained as an orange-yellow amorphous substance. It is not 
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decomposed on exposure to air, but loses ammonia on gentle heating. 
Some indications of a tetrammonium compound were obtained. 

By the action of water on uranyldiammonium dichloride it suffers 
decomposition, in accordance with the two equations: UO,(NH;Cl). + 
2H.O = UO.OH), + 2NH,Cl, and 3U0,(NH;Cl), + 3H,0 = 
U,0,(N Hy). + U,0,Cl, + 4NH,Cl. A. J. G. 


Separation of Titanium from Niobium and Zirconium. By E. 
Demarcay (Compt. rend., 100, 740—742).—The separation of titanium 
from niobium on the one hand, and from zirconium on the other, 
by the methods hitherto described, presents considerable difficulties. 
It is here proposed to separate niobic from titanic acid by the frac- 
tional precipitation of these substances with dilute potash from a 
hydrofluoric acid solution. No titanic acid is precipitated so long as 
the solution remains acid, and contains an excess of ammonium 
fluoride in solution. The potassium titanates and niobates, which are 
precipitated, are easily filtered. A similar process can be adopted to 
separate zirconium oxide from titanic acid. In the zirconium minerals 
of Expailly, the Ural, and Sweden, titanium oxide is present, as also 
in the natural tantalates and niobates, with the exception of ixiolite. 

V. H. V. 


Mineralogical Chemistry. 


Analyses of Metallic Iron from Greenland. By Lorenzen 
(Jahrb. f. Min., 1885, 1, Ref., 206—207).—The author has examined 
chemically the masses of metallic iron from Greenland, described by 
Steenstrup (Jahrb. f. Min., 1884, 2, 364—365). Analyses and 
descriptions are given of 15 specimens. B. H. B. 


The Composition and Properties of Coal in Relation to the 
Plants from which it is Derived. By A. Carnor (Bull. Soc. Chim., 
43, 61—63).—Although fossil plants of various kinds from the coal- 
measures of Commentry have nearly the same percentage composition, 
yet when subjected to destructive distillation the yields of volatile 
matter and coke show marked differences; this is attributed to the 
variations in the composition of the original plants. H. B. 


Isomorphism of Jordanite and Meneghinite. By A. Scumrr 
(Jahrb. f. Min., 1885, 1, Ref., 200—203).—Perfect isomorphism exists 
between jordanite (4PbS,As,S,) and meneghinite (4PbS,Sb,S;). The 
two minerals crystallise in the rhombic system, and have the same 
cleavage. The axial ratio of jordanite is a: b : c = 0°5375:1: 2:0305, 
that of meneghinite is 0°4862 : 1 : 1:8465. 
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Hydrated Titanium Oxide from Diamantina. By H. Gorcerx 
(Jahrb. f. Min., 1885, 1, Ref., 208)—The author describes the 
hydrated titanium oxide with phosphoric acid and various earths, 
from the diamond diggings of Diamantina, in Brazil. The mineral 
is compact, reddish-yellow, often full of small cavities on the surface, 
and occurs deposited in running water. On the stream-banks, it is 
grey, with an earthy fracture and yellow streak. Density, 3:96. It 
scratches glass. The chemécal analysis gave phosphoric acid, vanadic 
acid, alumina, oxides of cerium, didymium, and yttrium, with a small 
percentage of iron and calcium. B. H. B. 


Concentration of Zine Carbonate in Dolomites. By 
Dieciarait (Compt. rend., 815—818).—In order to explain the 
association of zinc with magnesium in dolomites, the author added to 
a solution of zinc sulphate (1) magnesium carbonate ; (2) magnesium 
and calcium carbonate in equivalent proportions; (3) calcium car- 
bonate. After 12 hours, the zinc was completely removed from the 
solution by the magnesium carbonate, only partially by the mixed 
carbonates, and not at all by the calcium carbonate. It follows that 
in the marine deposits of the dolomite the zinc contained in the sea 
could be precipitated together with the magnesium carbonate. The 
dolomites richer in zinc are of more ancient formation, produced pro- 
bably at first by the trituration of the primeval rocks of the sea. 

Va Ee Ve 


New Alumina Lime Phosphate. By A. Damour (Jahrb. f. Min, 
1885, 1, Ref., 2U8).—This new mineral, which accompanies the 
diamonds in the province of Minas Geraés, forms yellowish-white 
grains, 1 to 5 mm. in diameter, and more or less transparent. It 
cleaves easily, and is optically uniaxial with positive double refraction ; 
H. = 5, sp. gr. 3°26. Heated in a glass tube, it gives off water, 
bleaches, and becomes opaque. It is fusible with difficulty, and is 
insoluble in acids. The analysis gave the following results :— 


P.O;. Al,03. CaO. H,0. Total. 
14°87 50°66 17°33 16°67 99°53 


corresponding with the formula P,O,;,5A1,0;,3Ca0 +9H,O. The author 
suygests for the mineral the name of Goyazite, from the Brazilian pro- 


vince of Goyaz. . B. H. B. 


Fairfieldite from Rabenstein. By F. Sanppercer (Jahrb. f. Min., 
1885, 1, Mem., 185).—The author has published (Jahrb. f. Min., 1879, 
370) a description of a new mineral from Rabenstein in Bavaria. As 
the mineral was white, and gave a distinct manganese reaction, the 
author gave it the name of leucomanganite. Having now obtained 
more material for examination, he finds that the mineral is identical 


with the fairfieldite of Brush and Dana. B. H. B. 


Manganese in Apatite. By F. Sanppercer (Jahrb. f. Min., 1885, 
1, Mem., 172). In an apatite, of density 3°169, from the pegmatite 
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vein at Zwiesel, the author has discovered an appreciable proportion 
of manganese. Analysis gave the following results :— 


CaO. Ca. Mn0. P,O;. F. Total. 
49°60 2°27 3°04 43°95 2°15 101°01 
B. H. B. 


Vanadates from the Argentine Republic. By A. Dirtya and 
others (Jahrb. f. Min., 1885, 1, Ref., 204—206).—The four vanadates, 
descloizite, vanadinite, brackebuschite, and psittacinite, occur in the 
western portion of the Sierra de Cérdoba and in San Luis. In the 
latter province, at the Concepcion mine, vanadinite occurs with a 
mineral, which, according to Déring’s researches, is identical with the 
psittacinite of Genth. The analysis of the psittacinite of San Luis 
gave the following results :— 


PbO. CuO. ZnO. As,0;. P,O;. V.0;. H,0. CO. 
49°25 16°29 1:08 0°29 1:14 17°23 3°41 1:93 


Fe,03. H,0(310°). Insoluble. Total. 
0°39 0°73 791 99°65 


From this is deduced the formula— 


Pb,Cu(Zn):H;V(P),O1 + H,0, or On ERVO” ; AO 


H. B. 


Mineralogical Notes. By V. v. Zepnarovicn (Jahrb. f. Min., 
1885, 1, Ref., 198—200).—At Kreuth in Carinthia, wulfenite crystals 
occur in fissures in the limestone, planted on galena or limestone. 
When the crystals contain lime, they are grey acute pyramids, 
P, OP, Poo. Wulfenite of more recent formation also occurs in yellow. 
tablets. The analysis of the yellow crystals (1) and of the dark 
crystals (II) gave the following results :— 

Al,03. Fe;0;. 
MoO3. PbO. CaO. CuO. ya Total. 
I. 39°40 57°54 1:07 0°09 1°96 100-06 
II. 39°60 58°15 1°24 0°40 0°50 99:89 


These figures represent isomorphic mixtures: 40PbMo00,,3CaMoO, 
and 36PbMo00,,3CaMoO, respectively. 

The author also describes the following minerals: galena from the 
Hiittenberger Erzberg in Carinthia ; pseudomorphs of anglesite after 
galena, from Miss in Carinthia; zoisite and pyrrhotine, from Lamp- 
rechtsberg, near Lavamiind, in Carinthia ; amphibole-anthrophyllite, 
from Schneeberg in the Tyrol; pseudomorphs of quartz after barytes, 
from Koschow in North Bohemia; and nontronite, from Krivan, near 
Moravicza, in the Banat. B. H. B. 


Eudnophite. By Dxs-Ctoreaux (Jahrb. f. Min., 1885, 1, Ref., 
195).—The author describes the form and optical characters of an 
oblong prismatic fragment of eudnophite from Kangerdluarsuk in 
Greenland, more transparent than the eudnophite of Brevig in 
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Norway. As horizontal or crossed dispersion could never be observed, 
the mineral is probably rhombic and not monoclinic. B. H. B. 


Triclinic Felspar from Quatre Ribeiras. By Fouqus (Jahrb. f. 
Min., 1885, 1, Ref., 191—193).—Although the crystals from Quatre 
Ribeiras, in the Island of Terceira, are but 2 mm. long and broad, 
and 1 mm. thick, the author has submitted them to a complete 
crystallographic and optical examination. The crystals occur in a 
dark volcanic rock; they are colourless and free from inclusions. 
The density is 2°5937. In Thoulet’s solution of sp. gr. 2°5927 at 18° 
the entire mass sinks, at 14°2° about one half sinks ; the latter has the 
composition given under I, the portion which did not fall to the 
bottom had the composition II :— 


Si0,. Al,03. CaO. Na,O. K,0. Total. 
I. 68°73 19°76 1:12 9°45 1:37 100°43 
II. 67°86 19°79 1°60 8°67 2°26 100718 


The felspar is thus chemically analogous to orthoclase and albite. 
This remarkable felspar is triclinic, and crystallographically resembles 
most microcline. It is not only different from orthoclase and from all 
the known plagioclases, but also takes no place in Tschermak’s felspar 
series. Crystallographically and optically it approaches several of 
the felspars of Pantelleria (Abstr., 1884, 1104), but differs from them 
chemically by the absence of the anorthite-compound and the corre- 
sponding high percentage of silica. B. H. B. 


The Percentage of Water in Clinochlore. By P. Janyascu 
(Jahrb. f. Min., 1885, 1, Mem., 92—95).—In order to ascertain the 
nature of the combination in which water occurs in clinochlore, the 
author selected for examination the clinochlore from the Mussa Alp ; 
the analysis of which gave the following results :— 


SiO, Al,Os. FeO, FeO.  Mg0. H.O.  Na.0. 
29°31 21°31 0-07 3°24 31°28 14°58 0°43 


Li,0. Total. Density. 
trace 100-22 2°555 


From a number of determinations of the loss on ignition, of the loss 
of water at various temperatures, and direct weighings of the water, 
the author concludes that clinochlore contains a total of 5 mols. H,0, 
and not 4 as formerly believed ; further that a portion of the water 
present (about 1 mol.) is loosely combined, and is partly given up 
over concentrated sulphuric acid; and, lastly, that 4 mols. H,O are 
only driven off on ignition. Of this latter amount, about 1 mol. is 
very firmly retained, being driven off only at a high temperature. 
One equivalent must, therefore, be regarded as water of crystallisa- 
tion, and 4 mols. as water of constitution. Clinochlore, then, has the 
following composition :— 
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H,(Mg)s(Al):Sis0;. + H,0, or San 0, } + H:0, 


MgO) «: 
H,0 SiO, , H.O f MgO . 


or 
H.0 MgO 

in which a portion of Al,O; is replaced by Fe,0;, and a portion of 

MgO by FeO. B. H. B. 


New Mineral from the Environs of Nantes. By A. Damour 
(Jahrb. f. Min., 1885, 1, Ref., 194—195).—The occurrence of a new 
mineral at Barbin has already been mentioned (Abstr., 1884, 408). 
The mineral is rhombic. It occurs planted on quartz or felspar in 
pegmatite veins in gneiss, isolated or in druses with apatite, arsenical 
pyrites, and iron pyrites. The crystals are yellowish; H. = 6; density 
2'586. On ignition it loses 6 to 7 per cent. of water. The analysis 
gave the following results :— 


Si0,. BeO. H,0. FeO. Total. 
49°26 42°00 6°90 1°40 99°56 


The author suggests for the mineral the name of Bertrandite, after 
its discoverer. B. H. B. 


Boric Acid in Mica. By F. Sanppercer (Jahrb. f. Min., 1, Mem., 
171).—Analyses of micas, in connection with the author’s researches 
on ore-veins, have recently given a remarkable result. In a number 
of micas, he found a small percentage of boric acid. Distinct reactions 
were obtained with the following: dark potassium iron mica from the 
gneiss of Schapbach and Wolfach in the Black Forest, dark potassium 
iron mica from the granite of Wittichen in the Black Forest, and 
Niederpfannenstiel in the Erzgebirge, dark lithium mica from the 
lithonite granite of Réslau, lithionite from the pegmatite of Tréstau, 
phlogopite from the granular limestone of Scheelingen and Ontario in 
Canada, potassium mica from the granite of Aschaffenburg, rubellan 
from the basalt tuff of Aschaffenburg and Péllma. The most distinct 
reaction was given by the rubellan and lithionite of Tréstau. The 
author concludes that boric acid will be found to be present in all 
micas. B. H. B. 


Chrysocolla from Etna. By G. Frepa (Gazzetta, 14, 339—340). 
As Waltershausen has described atacamite as occurring in green 
globular concretions on the lava of Monti Rossi, near Nicolosi, the 
author here states that a few years ago he found similar concretions 
to consist of chrysocolla. On repetition of his former analyses the 
following results were obtained :— 


CuO. SiO,. Al1,03,FeO3,CaO. H.O. 
44°43 35°41 traces 18°72 


These point to a composition not widely different from that of chryso- 
colla, CuO,Si0,,2H,0. V. H. V. 
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Labradorite Rock of the Coasts of Labrador. By E. Conen 
(Juhrb. f. Min., 1885, 1, Mem., 183—185).—The description of the 
Labrador rocks, recently published by Wichmann, has induced the 
author to publish some older observations. Some years ago he found 
at Waldkirch fragments of rock, sent from Labrador, cast aside as 
useless. The rock appeared to be an aggregate of plagioclase 
(labradorite), and diallage with biotite, iron pyrites, magnetite, and 
ilmenite. Under the microscope, hypersthene, quartz, and hornblende, 
were also observed to be present. Assuming thatthe rock is eruptive, 
it must be classed as a gabbro with biotite, hypersthene, and quartz, 
as accessory constituents. The mineralogical constitution of the 
labradorite rock is very variable, and the large pieces of pure labra- 
dorite which are used as ornamental stones, indicate a very irregular 
texture. As these peculiarities are much more characteristic of the 
crystalline schists than of the true massive rocks, the author con- 
cludes that it is not so certain that the rock belongs to the latter 
class, as Wichmann is inclined to assume. B. H. B. 


Origin of Iron, Manganese, and Zine Minerals in the Older 
Limestones of the Secondary Series. By Dievtarait (Compt. 
rend., 100, 662—664).—In 338 specimens of the calcareous rocks at the 
base of the secondary series round the central plateau of the Cevennes, 
zinc and manganese could be easily detected in 10 grams of the rock. 
The author has previously shown that metalliferous minerals are 
disseminated throughont the primary rocks on which the secondary 
rocks rest. The waters of the inland seas in which the secondary 
rocks were deposited would contain sensible quantities of zinc, man- 
ganese, and other metals, dissolved from the older rocks. As soon as 
any limestone was formed, it would react with the iron in solution, 
precipitating it in the form of oxide, and hence the latter is always 
found more abundantly in the earlier beds. The zinc and manganese 
would remain in solution, and would impregnate and become dis- 
seminated throughout the limestones subsequently formed. 

C. H. B. 


Deposit from a Spring at Carmaux. By S. Meunier (Compt. 
rend., 100, 665—667).—In a gallery of a mine at Carmaux a stream 
of water with a temperature of 18° flows through a fissure which is 
lined with somewhat large colourless crystals of calcite and which 
contains a gelatinous substance of peculiar appearance. The water 
contains 0°34 gram per litre of solid matter, with the following 
percentage composition: CaCO, 57°6, SiO, 18:1, NaCl 24:3. The 
gelatinous matter, when dried at 100°, has the sp. gr. 1°75, and is 
entirely amorphous. It melts easily before the blowpipe to a vesi- 
cular glass, and when treated with hydrochloric acid, it effervesces 
violently with separation of flakes which resemble gelatinous silica, 
but which, when dried, are as fusible as the original substance. The 
effervescence is due to the presence of small crystals of calcite 
irregularly disseminated throughout the gelatinous substance. The 
gelatinous mineral can be decomposed by fusion with barium car- 
bonate, and has the composition SiO, 42°30, CaO 30°28, Fe,O, 4°12, 
Na,O0 0°09, H,O 22°50 = 99°29, thus resembling plombierite, from 
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which, however, it differs in many of its properties. When dried, 
the mineral shrinks considerably, becoming opaque and greyish, or 
milk-white, with a fibrous structure resembling that of papier maché 
or some forms of asbestos. If the dried substance is placed in water 
it resumes precisely its original appearance. This drying and re- 
gelatinisation can be repeated many times. The mineral is not 
sensibly attacked by boiling hydrochloric acid. C. H. B. 


Organic Chemistry. 


Action of Chlorine on Butylenes. By Cafcnovuxorr (Bull. Soc. 
Chim., 43, 127—128, comp. Abstr., 1884).—On heating isopropenyl 
carbinol with a small quantity of acid, isobutaldehyde is formed. 
Hydrogen iodide at 0° converts the carbinol into tertiary buty] iodide. 
By the action of alcoholic potash at 140—150° on isobutyl chloride, 
ethylic ether is produced and not isobutylene. By the action of 
hydrogen chloride on isobutyl chloride, isobutylene chloride, C,H;Cl., 
boiling at 106—107° is obtained; this, by the action of potassium 
carbonate, is converted into isobutylene glycol, boiling at 177° to 178%. 
By acting on pure pseudobutylene with chlorine, the additive com- 
pound pseudobutylene chloride, boiling at 112° to 114°, alone has been 
obtained. The author confirms the fact observed by Konovaloff, that 
the butylene prepared by Perchoff’s method is a mixture of the 
pseudo- and iso-butylenes. A. P. 


Condensation of Crotonylenes. By Favorsky (Bull. Soc. Chim., 
43, 112).—If the product of the reaction between phosphorous penta- 
chloride and ethyl methyl ketone is treated with potash, either of the 
crotonylenes, C,Me, or C,HEt, may be obtained at will by slightly 
modifying the conditions. A. P. 


Action of Chlorine on Tetramethylethylene. By ILouporsky 
(Bull. Soc. Chim., 43, 13).—By the action of chlorine on tetramethyl- 
ethylene, the compound C,H,,Cl, boiling at 113—115°, is obtained ; 
this, on treatment with an excess of water at the ordinary tempera- 
ture, is converted into a non-saturated alcohol, which resembles 
Pavloff’s dimethyl isopropyl carbinol, both in its odour and boiling 
point. It combines with bromine, without the formation of hydrogen 
bromide, to form a compound of the composition C,H,,Br.OH; with 
acetic acid, it yields a non-saturated compound, and by the action of 
weak acids it is transferred into pinacoline. It probably has the com- 
position HO-CMe,-CMe : CH. A. P. 


Action of Sulphuric Acid on Cyanogen Iodide. By E. Gosstn 
(Bull. Soc. Chim., 43, 98).—If a dish containing cyanogen iodide is 
placed above a vessel of concentrated sulphuric acid covered with a 
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bell-jar, in the course of a few days the whole of the cyanogen iodide 
will be decomposed, and crystals of iodine found at the bottom of the 
sulphuric acid. A. P. 


Cyanmethethine. By C. Rizss and E. v. Meyer (J. pr. Chem. 
[2], 31, 112—116).—Cyanmethethine, C.H,3Ns, is obtained, together 
with cyanethine, by the action of sodium on a mixture of 2 mol. ethyl 
cyanide and 1 mol. methyl cyanide. After the action of the sodium is 
completed, the excess of cyanide is distilled off, the solid residue next 
digested with water, and the insoluble residue submitted to fractional 
crystallisation from alcohol. The fourth fraction consists of almost 
pure cyanmethethine, which crystallises from benzene in shining, 
rhombic leaflets, melting at 165°5°, and subliming at temperatures 
below 100°. It is easily soluble in alcohol, and sparingly soluble in 
benzene and ether; 1 part dissolves in 35 parts of water at 20°, 
forming an alkaline solution. It is volatile in steam. It forms an 
aurochloride, C,H,;N;,HAuCl, crystallising in yellow rectangular 
leaflets, and a plutinochloride, (CsHi3N3)2,H.PtCh, crystallising in 
aggregates of needles. With silver nitrate, it forms a compound 
having the composition (C,H,;N;)2,AgNQ;, which is soluble in hot 
dilute alcohol, from which it separates in small crystals. With 
bromine, it forms monobromocyanmethethine, Cs,H,,.BrN;; this is 
soluble in water, alcohol, ether, and benzene, from which it crystal- 
lises in rhombic crystals, melting, with decomposition, at 155°. On 
warming, this compound gives an odour resembling that of the 
corresponding bromocyanethine. 

Cyanmethethine heated for some hours with concentrated hydro- 
chloric acid at 180° gives off ammonia, and is converted into a com- 
pound melting at 150°; this appears to be a hydrowy-base of the 
formula C,H,,N,OH. | ee 


Pyrotartaronitrile and Succinonitrile. By L. Henry (Compt. 
rend., 100, 742—745).—The pyrotartaronitrile, CN'-CH-CH,CH,’CN, 
has hitherto not been isolated, but only used in the crude state for 
conversion into the carboxylicacid. It may readily be prepared by the 
action of pure potassium cyanide on trimethylene bromide; thus ob- 
tained, it is a colourless viscid liquid, boiling at 274°, of sp. gr. 0°9961 
at 11°, soluble in water, alcohol, and chloroform, insoluble in ether. 

Succinonitrile, CN-CH.CH,CN, is most readily obtained by means 
of pure potassium cyanide containing hydrocyanic acid. The author's 
observations regarding its physical and chemical properties are in 
accordance with those of Norton and Tchermiak ; he considers however 
that it is not amorphous, but a confusedly crystalline substance. ¥ 

V. H. V. 

Characteristic Reaction of Secondary Alcohols. . ; 
Cuancet (Compt. rend., 100, 601—603, comp. Abstr., 1883, 914).— 
Secondary hexyl alcohol prepared from mannitol by Erlenmeyer and 
Wanklyn’s method (Annalen, 165, 146), yields butyl-nitrous acid 
when treated with nitric acid ; and secondary octylic alcohol, obtained 
by the action of potash on castor-oil, yields hexyl-nitrous acids. 

Hezyl-nitrous acid, obtained in the free state by the action of hydro- 
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chloric acid on the potassium salt, is a colourless oily liquid, which 
boils with partial decomposition at 212°, under a pressure of 763 mm. 
The author has determined the sp. gr. at every 5° between 0° and 40°; 
sp. gr. at 0° compared with water at 4° = 11381. When treated 
with reducing agents, it is converted into normal caproic acid. 
Potassium and silver hexy]-nitrites are crystalline salts, only slightly 
soluble in water; they decompose without detonation when heated, 
and in this respect differ from their lower homologues. The silver 
salt when carefully heated, leaves a residue of filiform metallic silver. 

Butyl-nitrous acid from secondary hexyl alcohol yields normal 
butyric acid when treated with reducing agents. The formation of 
alkyl-nitrous acids takes place with all secondary alcohols excepting 
isopropyl alcohol. A small quantity of the alcohol under examination 
is treated with about 1 c.c. of nitric acid, mixed with water and 
agitated with ether. The ethereal solution is collected on a watch- 
glass, the ether allowed to evaporate, and the residue dissolved in 
alcohol and mixed with a few drops of alcoholic potash. If the 
alcohol is a secondary alcohol, a potassium alkyl nitrite will separate 
in small yellow prisms. C. H. B. 


Action of Hydrochloric Acid on Isopropenyl Carbinol. By 
Lworr and CuecnouKorr (Bull. Soc. Chim., 43, 112 — 113).—By 
the action of dilute hydrochloric acid on isopropenyl carbinol, 
CH, :CMe°CH,°OH, at the ordinary temperature, isobutylene glycol, 
HO-CMe,°CH;°OH, is formed, together with the aldehyde CH Me,,CHO. 
By the action of water at high temperatures, the glycol is transformed 
into the aldehyde. A. P. 


Glycide of Hexylic Glycerol. By Kastouxorr (Bull. Soc. Chim., 
43, 111).—The compound obtained by treating the acetate of butyl 
allyl methyl carbinol first with hypochlorous acid and afterwards with 
a concentrated aqueous solution of potash, is probably the glycide of 


hexylic glycerol, &. “OH-CH,CH,CHMe-OH It is a very mobile 
liquid, boiling at 176—178° ; it is soluble in water, reduces an ammo- 
niacal solution of silver oxide, and does not form a crystalline com- 
pound with hydrogen sodium sulphite. A. P. 


Milk-sugar and Galactose. By W. H. Kenr and B. To..ens 
(Annalen, 22'7, 221—232).—Some of the results contained in this 
paper have already appeared (Abstr., 1884, 980). Levulinic acid is 
formed together with formic acid, on heating galactose with hydro- 
chloric acid. The authors consider it probable that all true carbo- 
hydrates yield levulinic acid when heated with mineral acids. Mucic 
acid does not show a constant melting point. When heated with 
water at 175—180°, mucic acid yields paramucic acid, pyromucic 
acid, dehydromucic acid, and other substances. A. J. G. 


Action of Amines on Methaldehyde. By Kotororr (Bull. 
Soc. Chim., 43, 112).—Methaldehyde does not act on triethylamine ; 
but on agitation with diethylamine it gives a liquid of the formula 
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CH,(NEt,)2, boiling at 166—169°. Ethylamine, under the same cir- 
cumstances, yields a liquid, CH,: NEt, boiling at 205—208°, and 
aniline gives a crystalline substance, CH, : NPh, melting at 138°. All 
the above compounds, when treated with water, are reconverted into 
methaldehyde and the corresponding amine. A. P. 


Glyoxal-ammonium Hydrogen Sulphite. By pz Forcrayp 
(Compt. rend., 100, 642—644).—The author has prepared and care- 
fully purified a considerable quantity of glyoxal-ammonium hydrogen 
sulphite. It forms colourless brilliant flattened prisms, which have 
the composition C,H,0.(NH,),0,2SO,,H,0, and are thus strictly 
analogous to the other glyoxal bisulphites. Towards the end of the 
evaporation of the mother-liquor from these crystals, a small quantity 
of a confusedly crystalline substance is deposited. This contains 
21°57 per cent. of (NH,).O, and is possibly the anhydrous glyoxal- 
ammonium sulphite described by Debus and referred to by Engel 
(Abstr., 1884, 729). C. H. B. 


Iodacetone. By P. pz Crermont and P. Cuauvrarp (Compt. rend., 
100, 745—747).—When treated with iodine in the presence of iodic 
acid, acetone is converted into a moniodo-derivative, CMeO’CH,I; 
but in order to obtain a satisfactory yield, certain precautions are 
necessary, which are given in detail in the original memoir. This sub- 
stance is a volatile corrosive liquid, of sp. gr. 2°17 at 15°, decomposing 
slowly in the presence of sunlight, but more rapidly when heated. An 


impurity of acetone in this substance may be readily detected by 
means of the iodoform reaction. Mineral acids convert it readily into 
symmetrical diiodoacetone, CH,I-CO-CH,I ; with potassium acetate it 
yields an ethereal salt of acetic acid, CMeO-CH,-OAc, whilst silver 
chloride converts it into monochloracetone. Vv. & Y. 


Acetonechloroform, Acetonebromoform, and the Action of 
Solid Potash on a Solution of Iodoform in Acetone. By C. 
Witiceropt and A. Miter (Chem. Centr., 1884, 808).—Acetone- 
bromoform is best prepared by dissolving 5 grams of bromoform in 
30 grams of acetone, and gently digesting this mixture with 
5—10 grams of powdered soda-lime. The acetonebromoform may be 
separated from unchanged bromoform, by fractioning in a current of 
steam, the bromoform coming over first. Acetonebromoform closely 
resembles acetonechloroform, and when free from water melts at 175°, 
and may be sublimed. It exists also in a hydrated form, which melts 
at 165—167°. It is insoluble in water, readily soluble in organic 
solvents. Willgerodt is now experimenting on the physiological 
behaviour of acetonechloroform. This substance produces anesthesia 
in small, and death in large doses. Willgerodt has not yet succeeded 
in obtaining acetoneiodoform, When solid potash acts on iodoform 
dissolved in acetone, the principal product is methylene iodide. - 

L. T. T. 

Double Uranium Acetates. By C. Rammetspere (Ann. Phys. 
Chem. [2], 24, 293—318).—Uranyl acetate forms with other metallic 
acetates a series of well-defined double salts, many of which have 
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been described by Duflos, Wertheim, and Weselsky. In this paper 
the crystallographic form and its relations to composition of these 
salts are minutely examined. These salts may be divided into a few 
characteristic groups, the salts of which are isomorphous. 

I. Alkaline uranyl acetates of the general formula M’OAc,U0,(OAc)., 
which, with the exception of the thallium salt, contain one atom of 
the metal to one of uranium; the sodium and the ammonium salts are 
anhydrous ; the potassium and silver salts contain 1 mol. H,O. The 
sodium salt belongs to the regular, the rest to the quadratic system ; 
the potassium and silver salts are isomorphous; an octohedron of the 
silver salt with axial ratio a: a: 3c corresponding to that of the potas- 
sium salt with axial ratio a: a: c. 

II. Acetates of wranyl and the alkaline earths of general formula 
M”(OAc).,2U0,(OAc,). + 6H,O, form an isomorphous group. 

Ill. Acetates of uranyl and other dyad metals are separable into 
three sub-groups of general formula, M"(OAc).,U0,(OAc), + 6H,0; 
M(OAc)2,2U0.,(OAc). + 7H,O; and M(OAc),2U0,(OAc), + 12H.,0, 
all of which crystallise in the trimetric system. To the first class belong 
a manganese and a cadmium salt, with au axial ratio 0°63: 1: 0°39; 
to the second class belong magnesium, zinc, nickel, cobalt, and iron 
salts, with an axial ratio of 0°875 : 1: 0°95; and to the third class belong 
a magnesium and a manganese salt with an axial ratio 0°75: 1: 0°5. 

As regards the method used for the analyses of these salts, some 
remarks are added with reference to the separation of the other 
metals from uranium. The alkali metals are best separated by heating 
tne alkali uranate, M.U,0;, with ammonium chloride in a current of 
hydrogen. From the resultant substance, water extracts the chloride 
of the alkali; thallium is precipitated by potassium iodide; the alka- 
line earths and lead by sulphuric acid in presence of alcohol. It is 
separated from magnesium by ammonium sulphide, from manganese 
and zine by decomposition of the solution with excess of ammonium 
carbonate, and subsequent precipitation with ammonium sulphide. 
Nickel and cobalt can be separated by barium carbonate, but this 
method cannot be applied in the case of magnesium and zinc. 
Cadmium and copper can be separated by hydrogen sulphide and can 
be determined as sulphides. V.H. V. 


Perkin’s Reaction in the Paraffin Series. By A. Scunezcans 
(Annalen, 22'7, 79—96).—Nonylenic acid, CsHi;;CH :CH-COOH, is 
obtained in small quantity by heating a mixture of cenanthaldehyde 
with acetic anhydride and sodium acetate at 160—170° for 30 hours. 
It forms a colourless oily liquid of tallow-like odour, scarcely soluble 
in water. It distils readily with steam, but cannot be distilled alone 
at the ordinary pressure without some decomposition. The calcium, 
barium, silver, and lead salts are described. Nascent hydrogen 
has no action on the acid, which, however, unites with hydrobromic 
acid to form bromononylic acid, CsH,;,BrrCOOH, a thick pale yellow 
liquid, soluble in soda to a clear solution; this, on gently heating, is 
decomposed with separation of an oil, probably an octylene. 

An octylenic acid, CsH,O2., was prepared in manner similar from 
valeraldehyde, but was not further examined. 
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CH,.-CH-COOH 
Hexylparaconic acid, cog | 

O-—CH:C,Hi. 
mixture of conanthaldehyde, acetic anhydride, and sodium succinate 
for 20 hours at 110—120°. It crystallises in long thin colourless 
needles, melts at 89°, and is sparingly soluble in cold water, mode- 
rately soluble in alcohol, ether, chloroform, and carbon bisulphide. It 
is monobasic; the calcium and silver salts are described. When heated 
with bases, salts of the dibasic hexitamalic acid are obtained ; of these, 
the calcium salt, C,,H,0;Ca, the barium salt, C,,H,,O;Ba, and the 
silver salt, C,,H;,O;Ag., are described. When distilled, hexylparaconic 
acid is decomposed into carbonic anhydride, decylenic acid, and, in 
small quantity, hexylbutyrolactone. 

Decylenie acid, C,H\COOH, forms a colourless oil at ordinary 
temperatures, but can be solidified on cooling, and then melts at 10°; 
it is readily volatile with steam. It is not identical with the other 
acids of the same empirical formula that have been previously 
described. The barium salt, (CioHi,O0.).Ba, crystallises in colourless 
needles; the calcium and silver salts were also prepared. When 
treated with hydrobromic acid, the free acid is converted into bromo- 
capric acid, a pale yellow oil heavier than water. 

Hezxylbutyrolactone (decyllactone), C,)H,O., is most readily prepared 
by the action of dilute aqueous sodium carbonate on bromocapric 
acid. It is a colourless oil, of peculiar soap-like odour, and is very 
sparingly soluble in water. 

y-Hydroxydecylic acid, C;-H,;;CH(OH)-CH.-CH,-COOH, is obtained 
by heating decyllactone with baryta-water; it is crystalline, and is 
very readily reconverted into decyllactone and water. The barium 
salt, (CioH,sO;)2Ba + H,O, crystallises in stellate groups of rhombic 
tables. The silver salt, C,)H,O,;Ag, forms small white needles. 

A. J. G. 

Homologues of Glycidic Acid. By Metixorr (Bull. Soc. Chim., 
43, 115).—Propyleneoxycarboxylic acid crystallises in rhombic prisms, 
and melts at 84°. It is soluble in ether and in water, and is unaltered 
by the air; it does not give a red colour with ferric salts. The chlor- 
hydroxybutyric acid obtained from this compound (Abstr., 1884, 
1301) ecrystallises in long prisms, melts at 62—63°, is unaltered by 
exposure to air, is not hygroscopic, and dissolves in all proportions in 
water, alcohol, and ether; the zinc and calcium salts have been 
obtained. By the action of alcoholic potash, propyleneoxycarboxylic 
acid is obtained. Propyleneoxycarboxylic acid is acted on by hydrogen 
bromide, bromhydroxybutyric acid being formed. This compound 
crystallises in long prisms, melts at 90°, and is identical with the acid 
obtained by Kolbe by the action of water on dibromobutyric acid. 
The chlorhydroxyisobutyric acid obtained by the action of hydrogen 
chloride on metoxyacrylic acid is identical with the acid obtained by 
the action of hypochlorous acid on metacrylic acid. Bromhydroxyiso- 
butyric acid obtained in a similar manner crystallises in long prisms, 
melts at 101°; is insoluble in water, alcohol, and ether, and is iden- 
tical with Kolbe’s iso-acid. By treating metoxyacrylic acid with 
ammonia, the ammonium salt of amidohydrowyisobutyric acid is 
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obtained. The free acid formed on treating the lead salt with 
hydrogen sulphide crystallises in microscopic crystals, is only slightly 
soluble in water, and is isomeric with amidohydroxybutyric acid; it 
forms compounds with acids. The chloride, C,H,NO,HCl, forms 
large prisms, soluble in water. 

On heating metoxyacrylic acid with water at 100°, a-methyl- 
glyceric acid is obtained, crystallising in prisms; it melts at 100°, 
is easily soluble in water, and slightly so in ether; the potassium, 
calcium, and silver salts have been prepared. When the potas- 
sium salts of glycidic, metoxyacrylic, or propyleneoxycarboxylic acids 
are heated in sealed tubes, with equal quantities of water, the two 
first acids are soon entirely transformed into the potassium salts of 
the corresponding glyceric acids, whilst it is necessary to heat it for 
16 hours to effect a similar transformation in the case of the pro- 
pyleneoxycarboxylic acid. By the action of hypochlorous acid on iso- 
crotonic acid, an uncrystallisable liquid is obtained; on saturating this 
with zinc carbonate, two zinc salts are formed: one is crystalline, and 
yields a chlorhydroxybutyric acid identical with the compound obtained 
by the action of hydrogen chloride on propyleneoxycarboxylic acid, 
whilst the second zinc salt forms a resinous mass, and yields a liquid 
acid, which is difficultly crystallisable, and by the action of alcoholic 
potash is converted into the potassium salt of butylglycidic acid ; the 
free acid is a thick liquid; it combines with the elements of water, 
forming an acid similar to that described by Hanriot as butylglyceric 
acid; when acted on by hydrogen chloride, this acid yields chlor- 
hydroxyisobutyric acid. A. P. 


Ethylic y-Hydroxyvalerate and y-Hydroxyvaleramide. By 
E. L. Nevaesaver (Annalen, 227, 97—106).—LEthylic y-hydroxy- 
valerate, HO-CHMe’CH,’CH,COOKt, is prepared by dissolving valero- 
lactone in a slight excess of soda, neutralising with nitric acid, 
adding silver nitrate, and digesting the silver normal y-hydroxy- 
valerate so formed with about three-fourths of the calculated amount 
of ethyl iodide. It forms a colourless mobile liquid of faint ethereal 
odour, is soluble in alcohol and ether, but insoluble in water. On distil- 
lation it is in great part decomposed into alcohol and valerolactone. 

y-Hydroxyvaleramide, HO-CHMe-CH,CH,-CONH,, is obtained by 
the action of gaseous ammonia, or better, of alcoholic ammonia, on 
ethylic y-hydroxyvalerate ; it is also readily formed by the action of 
alcoholic ammonia on valerolactone. It crystallises in white plates, 
melts at 50°, is soluble in water and alcohol, and insoluble in ether, 
benzene, and carbon bisulphlde. Ammonia is evolved when it is 
heated at 110°, and at 206° valerolactone distils, accompanied by very 
smal] quantities of the amide. It is decomposed by acids and bases. 

A. J. G. 

Action of Phosphorus Pentachloride on Succinyl Com- 
pounds and on Tartaric Acid. By E. Kavuper (J. pr. Chem. [2], 
31, 1—36).—By the action of phosphorus pentachloride in excess on 
succinic acid at 230°, a liquid is obtained having the composition 
C,Cl,O, and boiling at 194—214°; it is a mixture of two isomerides, 
for by distillation with steam a solid substance is isolated, melting at 
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41°, boiling at 209°, and also having the composition C,C],O. Either 
the liquid or the solid modification, when heated with strong sul- 
phuric acid, yields a white very hygroscopic crystalline substance; 
this when heated loses water, and yields a sublimate of an anhy- 
dride, C,Cl,03, melting at 119°5°, and easily reconverted into the 
original hygroscopic acid; these two substances seem to be dichlor- 
maleic acid, C,Cl,(COOH)., and dichlormaleic anhydride, C,Cl,(CO).0. 
The silver and dimethyl salts of the acid are described (compare 
Ciamician, Ber., 16, 2396). Neither of the chlorides C,C1,0 are decom- 
posed by contact with water, or even by aqueous soda; no clue to 
their constitutions was obtained by the action of reducing agents. The 
action of ammonia on the liquid chloride is very energetic; a liquid 
boiling at 210—240°, free from nitrogen, is first formed; by further 
action of ammonia at 140° the whole is decomposed. The solid chlo- 
ride scarcely reacts with ammonia, until heated above 130°. Ethyl- 
amine decomposes the liquid, but not the solid chloride. Aniline 
in alcoholic solution reacts with the liquid chloride, yielding an 
anilidic acid; the solid chloride is not acted on. The liquid and solid 
chlorides may be called a- and p-dichloromaleic tetrachloride respec- 
tively, but the function of the oxygen-atom cannot be determined. 
This last atom of oxygen may be removed by the further action of 
phosphorus pentachloride, but the molecule is then resolved into 
2 mols. of hexachlorethane. 

Phosphorus pentachloride acts on phenyl-succinimide, forming 
dichloromaleic phenylimide, C1Cl,: (CO)2: NPh, melting at 201°, and 
subliming easily, and a perfectly amorphous body of unknown com- 
position. 

Chlorine acts readily on succinyl chloride ; the product, after heating 
with excess of methyl alcohol, deposits needles of methyl fumarate, 
C.H.(COOMe),. This method may be used for the preparation of 
fumaric acid. By precipitating the mother-liquor with water, methyl 
monochlorofumarate, C,HC\(COOMe)., is obtained as an oil, boiling 
at 223—225°. By the action of water on the crude product obtained 
from succinic chloride, a mixture of fumaric, monochlorofumaric, 
and dichloromaleic acids is formed, from which monochlorofumaric 
acid, C,HC1(COOH)., may be isolated by repeated recrystallisation. 
It melts at 191°, without the formation of an anhydride, and is very 
soluble in water. 

By acting with phosphorus pentachloride on tartaric acid, and with 
methyl alcohol on the product, which contains monochlorofumaryl 
chloride, C,HC1(COCl1)2, methyl monochlorofumarate is obtained. 
The ethyl salt has been similarly prepared by Perkin and Duppa, 
but described as being derived from maleic acid. Monochloromaleic 
acid has, however, been prepared by Carius; it melts at 171—172°, 
and easily forms an anhydride ; further, it is distinguished from mono- 
chlorofumaric acid by the different solubilities and amounts of water 
of crystallisation contained in its salts. Carius describes the salts, 
COOK:C,HCl‘COOH + H,0 and C,HCl(COO),Ba + 5H,0, whereas 
monochlorofumaric acid yields the salts COOK:C,HCI-COOH and 
C.,HCl(COO),Ba + 3H,0 ; the silver salt is also described. 

H. B. 
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Vinaconic Acid. By F. Roper (Annalen, 22'7, 13—25).—The 
results of this investigation have been to some extent published by 
the author and Fittig (Abstr., 1883, 730; 1884, 295). The name 
vinylmalonic acid, formerly proposed for the acid, is now replaced by 
vinaconic acid. The preparation of vinaconic acid from ethylene 
bromide and ethylic sodomalonate has been already described. It 
crystallises in thin needles melting at 139°. The barium salts, 
C;H,O,Ba and (C,;H;0,).Ba + 4H,0, and silver salts, C;H,O,Ag, and 
C;sH;0,Ag, are described. Bromethylmalonic acid (loc. cit.) forms 
nodular crystals melting at 116°. Vinaconic acid when distilled 
yields butyrolactone and carbonic anhydride. A. J. G. 


Constitution of Vinaconic Acid. By R. Firtia (Annalen, 227, 
25—31).—The author points out that Perkin’s trimethylenedicar- 
boxylic acid (Abstr., 1884, 832) is identical with Réder’s vinaconic 
acid (preceding Abstract). He disputes the accuracy of the formula 


<i> C(COOH)., assigned to the acid by Perkin, and regards the 
2 


evidence as pointing to the constitution CH, : CH-CH(COOH),. 
A. J. G. 

New Compounds of Bismuth. By A. Cavazzt (Gazzetta, 14, 
289—291).—Neutral bismuth citrate, BiC,H;0,, is obtained as a white 
granular powder by boiling together solutions of bismuth nitrate and 
citric acid; it dissolves readily in ammonia, and from the solution 
there separates a basic bismuth citrate in the form of a gelatinous 
precipitate. On boiling the neutral bismuth citrate with ammonia, 
according to the conditions of the reaction, there are obtained two 
ammonium bismuth citrates, 


BiO(NH,).C,H;0, and HBiO(NH,)C,H;0,. 


Basic bismuth phosphate, 2BiPO,,3Bi,0s, is obtained by precipitating 
an ammoniacal solution of bismuth citrate by sodium phosphate ; it is 
a white powder, insoluble in water, soluble in hydrochloric and nitric 
acids ; it is infusible, but readily reduced. 

Basic bismuth arsenate, 2BiAsQO,,3Bi,03, obtained in manner similar 
to the phosphate, is a gelatinous substance, resembling the phosphate 
in its properties. V. H. V. 


Levonic Acid. By B. WieperHotp (Chem. Centr., 1884, 971— 
972).—The author gives this name to an acid which he has obtained 
by heating levulose with baryta-water or solid barium hydroxide. 
The acid is a yellowish-brown powder, of the composition C,,H,.0O, + 
3H,0, which is decomposed on heating. It is easily soluble in alcohol 
and water. Many of its salts were examined, but they are mostly 
basic, and not very well characterised. L. T. T. 


Atripaic Acid, a new Organic Acid from the Sugar-cane. 
By W. Savary (Chem. Centr., 1884, 968—969).—The author has 
isolated this acid from the lime-sludge obtained in the manufacture 
of sugar. The lime was accurately determined, and just enough sul- 
phuric acid and water stirred in to yield crystalline gypsum. The 
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dry porous mass was then extracted with boiling alcohol, when the 
above, and other organic acids were dissolved out. The acid in ques- 
tion was isolated by means of its ethyl salt, which boils at about 
184—188°. When pare, atripaic acid forms monoclinic prisms of the 
formula C,H,O,, + 6H,O, which lose water at 100° and leave atripaic 
acid hydrate as a white powder. The acid melts at 98° in its water 
of crystallisation, and when heated more strongly, partly sublimes in 
the form of its anhydride, but the greater portion is decomposed. It 
forms crystalline salts with the alkalis, insoluble salts with the alka- 
line earths. The author considers the formula of the anhydride to be 
C,(HO),O,. When treated with sodium amalgam it did not, how- 
ever, yield grape-sugar, as the author expected, but hydroxycitric 
acid, C,H,O,. The author is continuing his researches on this acid. 
i. . F. 

Decomposing Action of Aluminium Chloride on Hydro. 
carbons. By C. Friepet and J. M. Crarrs (Compt. rend., 100, 692— 
698).—On heating hydrocarbons which contain both aromatic and 
paraffinoid groups with aluminium chloride, their molecules are dis- 
integrated with replacement of the complex groups by hydrogen, 
Thus, under these conditions, triphenylmethane, diphenylhexamethyl- 
benzene, and durene yield benzene. 

Conversely, naphthalene gives isodinaphthyl together with its 
hydrides; benzene gives toluene and ethylbenzene together with 
diphenyl, and toluene gives xylene and ethyltoluene together with 
ditolyl. Thus there is a disintegration of a certain number of mole- 
cules of benzene with formation of methyl and ethyl groupings; 
whilst at the same time there is an interchange of hydrogen for phenyl, 
these changes being due to a concomitant hydrogenation on the one 
hand, and dehydrogenation on the other. According to the theory 
put forward by the authors in their experiments on the synthesis of 
hydrocarbons by means of aluminium chloride, there occurs a change 
of hydrogen in the hydrocarbon, and of chlorine in the aluminium 
chloride, thus: CsH, + Al,Cl, = Al,C],Ph + HCl. The decomposi- 
tion of hydrocarbons described above may probably be explained by 
an analogous change, the compound Al,Cl,Ph yielding diphenyl and a 
lower chloride of aluminium, which is converted by hydrogen chloride 
into aluminium chloride and hydrogen. The separation of the par- 
affinoid groups may also be expldined by the following reaction: 
PhMe + Al,Cl, = PhAI,Cl; + MeCl, the methyl chloride, however, 
does not appear as such, but undergoes a further transformation 
(compare Anschiitz and Immendorf, this vol., p. 269, and Jacobsen, 
ibid., p. 516). V. H. V. 


Xylenes. By A. Corson (Bull. Soc. Chim., 43, 6—8).—Mono- 
bromo-ortho- and -meta-xylenes, C;H,Me-CH,Br, are prepared in a 
manner exactly similar to that used for the preparation of the dibromo- 
derivatives (Abstr., 1884, 1000 and 1313). The ortho-compound boils 
at about 220° and the meta-compound at about 212°. 

Orthotolyl carbinol, CsH,;Me-CH,°OH, is obtained by saponifying the 
corresponding bromide with a large excess of a solution of potassium 
carbonate, the alcohol being then separated from the aqueous solution 
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by saturation with potassium chloride or carbonate, when the alcohol 
rises to the surface; it is a white crystalline body, melts at 34°2°, is 
soluble in 100 parts of water at 12°, more soluble im hot water or in 
ether; it boils at 216—217:5°. When oxidised with permanganate, it 
yields orthotoluic acid. 

Metatolyl carbinol, obtained in a similar manner, is a liquid boiling 
at 216—217°5° under a pressure of 758 mm.; it has a sp. gr. of 1028 
at 12°, and is soluble in 80 to 100 parts of water at 12°; it is more 
soluble in hot water and in ether. It could not be solidified. 

A. P. 

Action of Chlorine on Cymene. By G. Errera (Gazzetta, 14, 
277—289).—As the author obtained a chlorocymene amongst the 
products of the chlorination of cymene from camphor (Abstr., 1884, 
300), he has more carefully examined the constitution of this sub- 
stance by a comparison of its reactions with those of the chlorocymene 
obtained directly by the action of hydrochloric acid on cymy] alcohol. 
It appears that the portion of the product of the chlorination of 
cymene, which boils between 225—229°, consists of three isomexjc 
monochloro-derivatives. One of these is identical with the chloro- 
cymene obtained from cymyl alcohol, and is readily oxidised into 
cumaldehyde and acids; its constitution is thus represented by the 
formula C,H,Pr*CH,Cl. It is converted slowly by boiling, but more 
rapidly in the presence of metallic chlorides into a hydrocarbon, 
CH, a yellowish solid melting at 90° and boiling above 360°; its 
constitution is possibly expressed by the formula 


CHPr<Gyy>CoEbPr; 


with nitric acid, it yields a dinitro-derivative, C»Hy(NO,).. This 
chlorocymene is converted by alcoholic potash into the corresponding 
ethyl ether, C,H,Pr-CH,OKt, a liquid boiling at 227°, and readily 
converted by metallic chlorides into the hydrocarbon CH. 

Of the two other chlorocymenes obtained in the above reactions, 
both being probably represented by the formula C,H,Me-C;H,Cl, one 
is converted by alcoholic potash into para-allylmethylbenzene, 


C.H,Me-C,;H,, 


a colourless liquid boiling at 192°, and transformed by contact with 
calcium chloride into a solid polymeride, nC,)H,2, which, by distilla- 
tion, is reconverted into the primitive hydrocarbon. The third chloro- 
cymene is unaltered by alcoholic potash. V. H. V. 


Derivatives of Triphenylcarbinyl Bromide. By W. Auuen and 
A. K6.uiKer (Annalen, 22'7, 107—118).—When carefully dried 
ethylic acetosodacetate is suspended in ether and treated with tri- 
phenylcarbinyl bromide, a compound of the formula 


COMe-C(CPh;),,COOEt 


is obtained; it forms colourless crystals and melts at 159°5—160°5°. 
When saponified, it yields triphenylcarbiny] ethyl ether ; this melts at 
83°, and not at 78°, as stated by Hemilian (this Journal, 1875, 153). 
A. J. G. 
2y2 
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Phenyl Cyanate. By F. Gumpert (J. pr. Chem. [2], 31, 119~ 
121).—Hofmann has shown that phenyl cyanate unites directly with 
primary alcohols to form urethanes; the author finds that it also 
unites with secondary and tertiary alcohols in a similar manner. 
Thus phenyl cyanate reacts with isopropyl alcohol to form isopropyl 
phenylearbamate, NHPh:COOPr*, which crystallises from alcohol in 
white needles melting at 90°. With phenol it forms phenyl phenyl- 
carbamate, NHPh-COOPh, which crystallises in white needles melting 
at 125°. Phenyl cyanate does not, however, react with orthonitro- 
phenol or picric acid. Phenyl cyanate unites directly with isatin when 
heated with it at 100°, forming a compound crystallising in yellow 
needles, and melting at 180° with decomposition into phenyl cyanate 
and isatin. This compound dissolves in caustic soda, and on adding an 
acid, a compound is precipitated which crystallises from alcohol in white 
needles, melting at 187°, and having the composition C,.HisN2Ox. 

Phenyl cyanate, when heated with phosphoric chloride, gives phos- 
phorus oxychloride and a chlorine-compound, which is not isocyan- 
phenyl chloride, NPhCCl,; but when heated with zinc-dust yields 
methylaniline. Phenyl cyanate, dissolved in chloroform, is attacked 
by chlorine and bromine. When heated in sealed tubes at 170° with 
acetic anhydride, phenyl cyanate yields carbonic anhydride and acet- 
anilide; the latter probably owes its formation to the action of acetic 
acid on diacetanilide, formed by the action of acetic anhydride on 
the phenyl cyanate, thus :— 


Ac,O + PhCON = CO, + PhNAe.,. P. P. B. 


Action of Potassium Cyanide on Metadinitrobenzene. By C. 
A. Losey pe Bruyn (Rec. Trav. Chim., 2, 205—237).—When meta- 
dinitrobenzene (1 mol.) is allowed to act on potassium cyanide (1 mol.) 
in alcoholic solution, potassium nitrite, a red colouring matter, and a 
colourless substance, C,H,N.O;, crystallising in slightly yellowish 
scales melting at 137°, are formed. The reaction takes place at the 
ordinary temperature, more readily on heating. If the potassium 
cyanide is dissolved in methyl] alcohol instead of in ethyl alcohol, the 
colourless scales are replaced by a substance, C;H,N,Os, melting at 171°. 
The ethyl-derivative, C,H,N.Os, is soluble in cold chloroform, acetone, 
and ethyl acetate, and in boiling alcohol, acetic acid, nitric acid, and 
carbon bisulphide, very sparingly so in water. It sublimes with diffi- 
culty, and always with partial decomposition. It is decomposed on 
distillation. The methyl-derivative, C;H,N.0;, crystallises in long 
pliant needles, and very closely resembles the ethyl-derivative. The 
colouring matter obtained when ethyl alcohol is employed in the above 
reaction, forms a shiny, black, amorphous mass, which contains potas- 
sium. It dissolves in alcohol to a red solution which dyes silk and 
wool; in water it dissolves to a brownish-red solution. That obtained 
in the methyl alcohol reaction gives a purer coloured alcoholic solution. 

When heated with concentrated hydrochloric acid in closed tubes 
at 160—170°, both compounds yield metanitrophenol. When 
heated with baryta-water these compounds yield small quantities of 
crystalline products having the formule C,H,N,0, and C,HyN20, 
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respectively. The principal products are, however, two barium 
derivatives, which have not yet been obtained in a pure state. 

When a solution of the methyl-derivative, C,H,N,O;, in methyl 
alcohol is heated with potash, a compound, C,H,NO,, is produced, 
which crystallises in prismatic needles melting at 118°, and is soluble 
in alcohol and chloroform ; it boils at about 310°. Potassium nitrite is 
formed in this reaction, so that the reaction would appear to consist 
of a displacement of NO, by CH;. When heated with hydrochloric 
acid at 170° this compound yields resorcinol. When heated with 
baryta, or fused with potash, a compound of the composition of a 
dihydroxybenzoic acid isformed. This acid appears to be the 6-meta- 
dihydroxybenzoic acid of Senhofer and Brunner (Abstr., 1881, 265), 
which Tiemann and Parrisius (Abstr., 1881, 739), have proved to 
have the constitution [COOH : OH: OH = 1: 2:6]. With strong 
nitric acid, this compound yields a substance, C,H,N,O,, crystallising 
in needles which melt at 111°. 

Under similar conditions, methyl alcohol and potash yield with the 
ethyl-derivative a substance, C,)H,,NO,, which crystallises in prismatic 
needles or large plates melting at 66°, and is soluble in benzene, chloro- 
form, acetone, &c. Ethyl alcohol, potash, and the methyl-derivative 
appear to yield the same compound. 

Ethyl alcohol, potash, and the ethyl-derivative form a compound, 
C,,H,;NO., which crystallises in aggregated needles melting at 122°, 
and easily soluble in benzene, chloroform, acetone, and carbon bisul- 
phide. It is noticeable that the compounds containing two similar 
radicles have much higher melting pvints (118° and 122°) than that 


containing two different radicles (66°). The two former compounds 
are also less soluble than the latter. All three (or four) compounds 
boil at about 310° under partial decomposition. 

From a careful consideration of all the reactions just described, the 
author believes the two crystalline derivatives to be methory- and 
ethory-nitrobenzenenitriles, NO."CsH3(OR)-CN, and of the constitution 
[CN:NO,: OR=1: 2: 6]. i > 


Displacement of the NO, Group by an Oxyalkyl-group. By 
©. A. Lopry pg Bruyn (Rec. Trav. Chim., 2, 235 —237).—The author 
calls attention to the examples in the precediug Abstract of the 
replacement of a nitro-group by an oxyalkyl-group when the nitro- 
compound is treated with potash and an alcohol. Nitro-compounds 
when treated with alcoholic potash usually yield azo-derivatives, but 
in all cases potassium nitrite is formed at the same time, and the 
author finds that ortho-dinitrobenzene yields orthonitranisoil with 
potash and methyl alcohol, and ethyl orthonitrophenyl ether with 
potash and ethy] alcohol. L. T. T. 


Action of Potassium Cyanide on Ortho- and Para-dinitro-. 
benzene, and Separation of Orthodinitrobenzene from its 
Isomerides. By C. A. Lopry pe Bruyn (Rec. Trav. Chim., 2, 238— 
240).—When heated with an alcoholic solution of potassium cyanide, 
orthodinitrobenzene yields only a trace of potassium nitrite, almost 
the whole of the orthodinitrobenzene remaining unchanged. Potassium 
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cyanide does not act on paradinitrobenzene at ordinary temperatures, 
but if the mixture is boiled, potassium nitrite and a substance of an 
aromatic odour are formed. The latter substance is crystalline and 
melts at 59°. It is therefore not formed by the displacement of one 
of the NO, groups by CN, as paranitrocyanobenzene melts at 147°. 
The author did not obtain sutticient substance for further investi- 
gation. 

The inactivity of orthodinitrobenzene towards potassium cyanide 
may be utilised to separate it from its isomerides. The mixture is 
digested with an alcoholic selution of potassium cyanide and, when all 
action has ceased, evaporated to dryness. The residue is dissolved in 
nitric acid of sp. gr. 1°35, the solution poured into water, and the pre- 
cipitate which forms is filtered off and distilled with steam: orthodi- 
nitrobenzene then passes over in a pure state. L. F F. 


Action of Hydrogen Peroxide on the Phenols. By Marrinon 
(Bull. Soc. Chim., 43, 155—158).—If during the gradual addition of 
an aqueous solution of hydrogen peroxide in the cold to pure phenol, 
the solution is kept neutral or only slightly acid, and the temperature 
afterwards raised to 80—90°, the mixture cooled, filtered, and the 
clear solutien ‘treated with acetate of lead, a precipitate of the lead 
compound of catechol is thrown down, from which pure catechol may 
be obtained. Quinol is obtained by extracting with ether the aqueous 
solution filtered from the lead salt. Quinone is also formed in the 


reaction. Resorcinol yields analogous reactions, but not so readily. 
A. P. 


Bromoxytribromophenol. By E. Werner (Compt. rend., 100, 
799—801).—By the action of bromine in excess on the phenols, four 
atoms of hydrogen are replaced by the bromine, of which three 
hydrogen-atoms are in the hydrocarbon, and one in the hydroxyl- 
group. Thus from phenol there is formed bromoxytribromophenol, 
C,H.Br,OBr, crystallising in scales; this substance is gradually 
decomposed by water ; it liberates iodine from potassium iodide. As 
a mean of three different experiments, evolution of heat of 73°7 cal. 
resulted from the equation C,H,O + (4Br, + nBr) diss. = (4HBr 
+ Br) diss. + C,H,Br,O(sol). = + 73°77 cal. Comparing’ this 
value with those of Berthelot and the author for the substitution of 
one to three atoms of hydrogen by bromine, it is found for each of the 
three phenylic hydrogen-atoms substituted 20—26 cal. are evolved, 
but for the fourth, or oxylic, only 5°3 cal., a result in accordance with 


the unstable character of the resultant bromoxy bromophenol. 
V. H. V. 


Migrations in Benzene Ortho-di-derivatives. By W. Bérrcuzr 
(Chem. Centr., 1884, 898—899).—The author has repeated Hiibner’s 
experiments on the reduction of orthonitrophenyl benzoate (Abstr., 
1882, 506) with tin and hydrochloric acid. In his first experiment, 
he obtained anhydrobenzamidophenol exactly as described by 
Hiibner. In another, where he precipitated the tin from the hot 
alcoholic solution, he obtained a benzamidophenol, OH-C,HyNHBz, 
melting at 167°,as well as the anhydro-derivative. The benzamido- 
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phenol is derived from the anhydro-compound first formed by the action 
of the hydrochloric acid liberated by the hydrogen sulphide. The 
phenol is converted by distillation into the anhydro-compound, from 
which it may be again obtained by digestion with hydrochloric acid. 
Thus the benzoyl-group has migrated from the oxygen-atom in ortho- 
nitrophenyl benzoate to the nitrogen-atom in benzamidophenol. It 
is undoubtedly due to the formation of the intermediate anhydro- 
compound that this transposition is possible, thus :— 


OH.<oe — H,0 = O.H.<{>C.Ph + H,0 = GH.< OH 


Orthonitrophenyl Anhydrobenz- Orthobenzamido- 
benzoute. amidophenol. phenol. 


An attempt to produce a similar migration in the case of ortho- 
nitrophenyl acetate proved fruitless. But a-nitro-8-naphthyl benzoate, 
NH,°CioH,-OBz (melting at 142), yielded, on reduction with glacial 
acetic acid and zinc-dust,a mixture of the anhydro-base, benzenyl- 


a-amido-8-naphthol, CoHs<p>OPh (colourless needles melting at 


136°), and a-benzamido-B-naphthol, OH:C;H.NHBz, small colourless 
scales, melting at 245°. The benzamidonaphthol is converted into the 
anhydro-base by careful heating. The solutions of these compounds 
show a blue fluorescence. 

a-Nitro-8-naphthyl acetate, on reduction, yields a mixture of ethenyl- 


amidonaphthol, CoH <y>CMe, an oil having the odour of anise, 


and «-acetamido-B-naphthol, OH-CyHeNHAc (scales melting at 
225°). The acetamido-naphthol yields the anhydro-base by sublima- 
tion, but is re-formed when the aqueous solution of the sulphate of 
that base is heated. ms EH. Ee 


Derivatives of Carvacrol. By Poteck and Lustic (Chem. Centr., 
1884, 787—788).—The sodium-derivative of carvacrol was obtained 
by the action of sodium on a solution of carvacrol in light petroleum. 
It is a white amorphous powder, which readily absorbs water and 
carbonic anhydride. When heated at 100° with ethyl iodide, it yields an 
ethyl ether which is a mobile oil, lighter than water, and boils at 235°. 
When treated with acetic or benzoic chloride, carvacrol yields the 
acetate or benzoate. Both of these salts are thick oils, heavier than 
water. When subjected to Tiemann and Reimer’s reaction with 
potash and chloroform, carvacrol yields an oil of the formula 
OH-C,.H,.*COH, which possesses the properties of an aldehyde. When 


exposed to the air, this aldehyde absorbs oxygen, and is converted 


into the corresponding acid, OH*C,.H,.,COOH, which crystallises in 
small silky needles; this acid is not identical with Kekulé’s carva- 
crotinic acid, obtained by the action of sodium on carvacrol in the 
presence of carbonic anhydride. The melting point of the latter acid 
is 136°, that of the authors’ acid 80°. Kekulé’s acid gives a violet, 
the other a green coloration with ferric chloride. Both isomeric 
acids are sparingly soluble in water, easily so in alcohol and ether. 
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The aldehyde described above, when treated with hydroxylamine, 
yields an acetowime, which crystallises in small needles. 
L. T. T. 


Non-existence of Pentanitrodimethylaniline. By P. van 
Romsoreu (Rec. Trav. Chim., 2, 304—307).—Michler and Salathé 
(Abstr., 1880, 108) and Michler and K. Meyer (Abstr., 1889, 108) 
have described a pentanitrodimethylaniline obtained by the oxidation 
respectively of naphthyldimethamidophenylsulphone and diphenyl- 
dimethamidosulphone by means of fuming nitric acid. As this 
substance appeared to resemble trinitromethylnitraniline, 


C,H.(NO,) 3 NMe-NO,, 


lately obtained by the author (Rec. Trav. Chim., 2, 108), he has 
repeated Michler and Meyer’s work. He finds the substance in 
question (and therefore also that obtained by Michler and Salathé) is 
trinitromethylnitraniline, and not pentanitrodimethylaniline. It forms 
yellow crystals melting at 127°. L. F. F. 


Derivatives of Amidoazobenzene. By G. Bersu (Chem. Centr., 
1884, 871).—Acetylamidoazobenzene, PhN,-C,HyNHAc, prepared from 
amidoazobenzene and acetic anhydride, forms yellow needles melting 
at 143°. When treated with methyl iodide, amidoazobenzene yields 
monomethamidoazobenzene, PhN2C,HyNHMe, crystallising in red 
needles, melting at 108°, and yielding a hydrochloride in the form of 
violet needles. The acetyl-derivative forms silky needles, melting at 
139°. Dimethamidoazobenzene may he obtained by the action of 
methyl iodide on the monomethy|-derivative, or still better by acting 
on diazobenzene with dimethylaniline. It yields orange needles melt- 
ing at 117°. When heated with methyl iodide in closed tubes at 100° 
it forms azobenzenetrimethylammonium iodide, PhN,-C,H,NMe,I, 
which crystallises in flesh-coloured flakes, melting at 273—274°. It 
is not decomposed by potash or soda. 

When benzaldehyde is gently heated with amidoazobenzene, it yields 
benzylideneamidoazobenzene, PhN,C,HyN:CHPh, which crystallises 
in orange needles, melting at 128°. Hydrochloric acid breaks it up 
again into its constituents. A dilute alcoholic solution of bromine 
converts amidoazobenzene into dibromamidoazobenzene, C,,H,N;Br., 
crystallising in yellow needles, and melting at 152°. When reduced 
with tin and hydrochloric acid, amidoazobenzene yields aniline and 
paraphenylenediamine. With a solution of phosgene gas in benzene, 
amidoazobenzene yields carbamidoazobenzene, CO(NH-C,H,:N.Ph)., 
which forms microscopic yellow flakes, melting at 270°, but is not 
capable of forming salts. With an alcoholic solution of phenyl thiocar- 
bimide, amidoazobenzene yields yellow microscopic scales of amidazo- 
benzene-phenylthiocarbamide, NHPh-CS:-NH-C,H,N,Ph (m. p. 270°), 
together with thiocarbamidoazobenzene, CS(NH-C,H,-N,Ph),, melting 
at 199°. The latter compound loses its sulphur when heated with 
mercuric oxide and yields carbamidoazobenzene. eS s 


Reduction of Isodinitrobenzene. By Go.ouperr (Bull. Soe. 
Chim., 43, 128).—By acting on isodinitrobenzene with tin and an 


ORGANIC CHEMISTRY. 661 


alcoholic solution of hydrogen chloride, a crystalline substance having 
the formula C,yHioN; is obtained; it is soluble in alcohol and in 
boiling acetic acid; when this compound is heated with alcoholic 
potash, an amorphous substance is formed. The compound, CyHwNe, 
does not combine with acids, but when heated with a slight excess of 
benzoic chloride at 100°, hydrogen chloride is disengaged, and a 
crystalline compound, C,,H,N,Bz,, is formed, melting at 239°5—240°5°, 
which on boiling with alcoholic soda is decomposed, benzoic acid and 
the compound C,H, N, being formed. The benzoic compound dis- 
solves in benzene, forming a very unstable additive compound, 


C,,H,N.Bz, + C.He. A. P. 


Derivatives of Orthamidobenzamide. By A. Weppicx (J. pr. 
Chem. [2], 31, 124—126).—Acetyl orthamidobenzamide, 


NH,-CO-C,H,NHAc, 


is formed by the action of acetic anhydride on orthamido- 
benzamide, it crystallises from alcohol in thick shining colourless 
needles; it melts at 170—171°, and at the same time is resolved into 
water and anhydroacetyl orthamidobenzamide, C,H,N,O, which crys- 
tallises from alcohol in yellow, silky, lustrous needles melting at 228°. 
The anhydride forms salts with acids, the hydrochloride crystallises 
in long yellow needles. It dissolves in caustic soda, forming a yellow 
solution, from which the sodium salt is obtained in small needles. 
With formic acid, orthamidobenzamide yields a formyl-derivative, 
melting at 123°, converted by heat into the anhydride melting at 
209—210°. P. P. B. 


Azophenylacetic Acid. By Wirrenserc (Bull. Soc. Chim., 43, 
111).—Azophenylacetic acid, N(C.H,CH,COOH),, is prepared by 
reducing symmetrical nitrophenylacetic acid (m. p. 151°) by means of 
sodium amalgam; it resembles other azo-acids, is insoluble in hot water, 
slightly more soluble in hot alcohol (100 grams of alcohol dissolve 
0'375 gram), insoluble in ether and in benzene, and only very slightly 
soluble in chloroform. It is decomposed without melting at 300°. 
The potassium, sodium, silver, and barium salts were prepared. 
A. P. 

Cinnamic and Hydrocinnamic Acids, and Paranitro- 
benzaldehyde. By M. Herzpera (Chem. Centr., 1884, 35).— 
Chlorocinnamic acid, C,H,Cl-C,H,-COOH, prepared from orthodiazo- 
cinnamic acid, melts at 200°, and when treated with phosphorus and 
hydriodic acid is converted into orthochlorophenylpropionic acid, 
melting at 96°5°. By heating orthodiazocinnamic acid nitrate with 
hydriodic acid, orthiodocinnamic acid, melting at 212—214°, may be 
obtained, and from this iodophenylpropionic acid melting at 102—103°, 
which, however, by too long exposure to the action of hydriodic acid 
and phosphorus is converted into phenylpropionic acid. 

From metanitrocinnamic acid (obtained by heating together meta- 
nitrobenzaldehyde, acetic anhydride and sodium acetate) metadiazo- 
cinnamic acid has been prepared, and from this, by similar methods 
to those used in preparing the ortho-compounds, the author has 
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obtained metachlorocinnamic acid, C,H,Cl-C,H.-COOH, melting at 167°, 
metachlorophenylpropionic acid, melting at 78°, metiodocinnamie acid, 
melting at 182°, and metiodophenylpropionic acid, melting at 65 
—66°, this latter containing traces of phenylpropionic acid. The 
following para-compounds were also prepared: parachlorocinnamic 
acid, melting at 240—242°, para-chlorophenylpropionic acid, melting at 
124°, paraiodocinnamic acid, melting at 255°, and paraiodopheny]l- 
propionic acid, melting at 140—141°. 

Para-acetamidocinnamic acid, melting at 259—260°, is formed from 
paramidocinnamic acid and anhydrous acetic acid ; when acted on by 
fuming nitric acid, it yields dinitropara-acetamidocinnamene, 


NH<Ac-C,H,(NO,),CH : CH, [C,H,: NHAc = 1: 4], 


melting at 211—212°. By acting on acetamidocinnamic acid with 
fuming nitric acid at a very low temperature, the mononitro-acid is 
formed from which, by the action of sodiam hydroxide, metanitro- 
paramidocinnamic acid, melting at 224°5°, may be obtained. By 
treating this substance with an alkaline solution of stannous oxide, it 
is converted into metaparadiamidocinnamic acid, melting at 167— 
168°. Bromine converts para-acetamidocinnamic acid into bromacet- 
amidocinnamene, melting at 182°5°. 

Paranitrobenzaldozime, NO."C;HyCH : NOH [1:4], melting at 128°5°, 
is obtained by the action of hydroxylamine on paranitrobenzaldehyde. 
When treated with ammonium sulphide, it 1s converted into par- 
amidobenzaldoxime melting at 124°5°. On the addition of an excess 


of acid, it yields a red jelly or dark red needles which reflect a 
blue light. This appearance is characteristic of the para-compounds, 
whilst the isomeric ortho- and meta-compounds yield colourless salts. 
The red compound contains paramidobenzaldehyde, which crystallises 
in yellow needles and gives a red salt with hydrochloric acid. Para- 
acetamidobenzaldehyde and paracetamidobenzaldoxime, melting at 
205—206°, are finally described. A. P. 


Nitration in the Side-chains of Aromatic Compounds. By 
H. Erpmann (Chem. Centr., 1884, 809).—By the action of nitro- 
methane on benzaldehyde, Priebs has obtained phenylnitroethylene 
identical with that which the author prepared (Abstr., 1884, 906) by 
acting on phenylisocrotonic acid with fuming nitric acid. By the 
nitration of ethyl paranitrocinnamate, Friedlander and Mahly (Ber., 
16, 850) obtained an ethyl dinitrocinnamate in which the second nitro- 
group was also in the side-chain. The free acid evolved carbonic an- 
hydride when heated, and yielded paranitrophenylnitroethylene. By 
passing nitrous acid into a solution of cinnamic acid in dry ether, 
and distilling the product with steam, the author obtained phenyl- 
nitroethylene. The homologues of cinnamic acid react in a similar 
manner. On reduction, phenylnitroethylene evolves ammonia, and all 
attempts to obtain the hypothetical cinnoline by the reduction of 
nitrophenylnitroethylene proved unavailing. L. T. T. 


Formation of Phenylangelic and Phenylmethacrylic Acids: 
Behaviour of Ethylphenyllactic Acid. By F. L. Stocum 
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(Annalen, 22'7, 53—61).—The author has already shown (Abstr., 
1883, 112) that phenylangelic acid is alone formed by the action of 
benzaldehyde on a mixture of acetic anhydride and sodium butyrate 
at 100°. A mixture of benzaldehyde, acetic anhydride, and sodium 
propionate when heated at 16U°, yields pure phenylmethacrylic acid. 
Phenyllactic acid is not formed by heating together a mixture of 
benzaldehyde, acetic anhydride, and sodium acetate at 125°, but 
einnamic acid is alone obtained. The non-formation of phenyllactic 
acid is explained as probably due to the fact that in the presence 
of acetic anhydride, acetylphenyllactic acid is formed and suffers 
decomposition into cinnamic acid at 115—120°. A. J. G. 


Phenylhydroxypivalic Acid. By P. Orr (Annalen, 227, 61— 
79).—Phenylhydroxypivalic acid was prepared by Fittig and Jayne 
(Abstr., 1883, 471) by heating a mixture of isobutyric anhydride, 
sodium isobutyrate, and benzaldehyde. It is not, however, formed 
directly, but is a decomposition product of phenylisobutyroxypivalic 
anhydride. This substance was only obtained in an impure state as 
an oil; when boiled with water, it yields the corresponding acid. 
Phenylbutyrozypivalic acid, C§H,0-O0-CHPh:CMe,COOH, crystallises 
in needles, melts at 65°, is sparingly soluble in water, but readily in 
most other solvents. The bariwm salt, (C,;H,,0O,),Ba + 2H.O, the 
calcium salt, (CisHis04)2Ca + 2H,0, and the silver salt, C,;H,,0,Ag, 
are described. When boiled with baryta-water, it yields isobutyric 
and phenylhydroxypivalic acids. The acid can be obtained by the 
action of isobutyric anhydride on phenylhydroxypivalic acid. 

Phenylacetozypivalic anhydride, C.,H»O;, is prepared by heating a 
mixture of acetic anhydride and the hydroxy-acid at 100°. It erys- 
tallises in prisms belonging to the rhombic or monosymmetric 
system. When heated with water or alkalis, it is more or less 
completely resolved into acetic and phenylhydroxypivalic acids. 

Phenylacetowypivalic acid, KCO-CHPh:CMe,COOH, is formed at the 
same time as the anhydride; it crystallises in monosymmetric prisms, 
a:b:¢ = 1374: 1: 0°8243, @ = 64° 34’; observed faces coP, OP, 
Roo, — P, + P, and coPco. It melts at 137°, and is sparingly 
soluble in water. The barium and calcium salts are described. 

When a mixture of benzaldehyde, sodium isobutyrate, and acetic 
anhydride is heated at 100°, phenylacetoxypivalic anhydride is formed, 
together with a small quantity of the corresponding butyroxy- 
compound. A. J. G. 


Perkin’s Reaction. By R. Firtia (Aunalen, 227, 48—53).—The 
author regards the facts brought forward in the preceding Abstracts 
as confirmatory of the views he has already published (Abstr., 1883, 
1122) as to the nature of the changes occurring in Perkin’s method 
for the synthesis of acids of the acrylic series. A. J. G. 


Hydroxybenzaldehyde and Coumaric Acid. By R. Lupwic 
(Chem. Centr., 1884, 35).—Metamidobenzaldehyde is obtained by the 
reduction of metanitrobenzaldehyde, as a yellow amorphous substance ; 
sodium nitrite and hydrochloric acid convert it into metadiazo- 
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benzaldehyde, which when heated loses the whole of its nitrogen, meta- 
hydroxybenzaldehyde, melting at 104°, being formed. From this sub- 
stance, acetometahydroxybenzaldehyde, melting at 263°, and methyl- 
metahydroxybenzaldehyde may be prepared. When fused with sodium 
acetate and acetic anhydride, metahydroxybenzaldehyde yields aceto- 
metacoumaric acid melting at 151°, and on heating this with potassium 
hydroxide it is converted into the potassium salt of metacoumaric acid ; 
this acid melts at 191°, and is reduced to hydroxymetacoumaric acid, 
melting at 111°, by means of sodium amalgam (compare Braunstein 
Inaug. Diss., Zurich, 1876). Methylmetacoumaric acid melting at 115°, 
and from this hydromethylmetacoumaric acid melting at 51°, may be 
obtained by a similar process from the methylmetahydroxybenz- 
aldehyde. 

Metahydroxybenzaldehyde when nitrated yields A-nitrometa- 
hydroxy benzaldehyde melting at 166°, a-nitrometahydroxybenzal- 
dehyde melting at 128°, and y-nitrometabenzaldehyde melting at 138°. 

a- and f-N itrometahydroxybenzaldehydes, melting at 107° and 
82—83° respectively, are described. Methylmetahydroxy benzaldehyde 
when nitrated yields a- and @-dinitromethylmetahydroxybenzalde- 
hydes melting at 110° and 155° respectively. A. P. 


a- and §-Hydropiperic Acids. By L. Wetnstsin (Annalen, 227, 
31—48).—The two hydropiperic acids obtained by the treatment of 
piperic acid with sodium amalgam, are distinguished by the peculiar 
facts that the a-acid forms an additive product (dibromopiperhydronic 
acid) with bromine, but does not unite with nascent hydrogen, whilst 
on the contrary the B-acid unites with two atoms of hydrogen, but 
yields a substitution-derivative (bromo-8-hydropiperic acid) instead of 
an additive compound with bromine (Buri, Abstr., 1883, 485). The 
present investigation of these bromine-derivatives was undertaken in 
the hope of throwing some light on the constitution of the isomeric 
hydro-acids. 

Piperoketonic acid, 


C,sH,,0s= CH:<()>C,HyCH,-CO-CH,CH,COOH (?), 


is formed by the action of sodium carbonate on dibromopiperhydronic 
acid. It crystallises in silky interlaced needles, melts at 84°, and is 
readily soluble in alcohol, ether, chloroform, and benzene. This acid 
does not seem to be formed directly from the bromo-acid, an oily 
lactone-like substance being first produced. The calcium salt, 
(Ci2H,O;)2Ca, and the silver salt, C,.H,,0;Ag, are described. The 
ethyl salt forms a pale yellow oil; it does not yield an acetyl- 


derivative. 
Piperohydrolactone, C.H,.O,= CH<0>CHyCH.<o" —> (?), 


prepared by the action of sodium amalgam on piperoketonic acid, 
forms a clear, yellow oil; when treated with bases it is converted into 
the salts of hydroxypiperhydronic acid. The free acid, 


CH,<0>C,H-CHyCH(OH)-CH,-CH,-COOH, 
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forms lustrous, colourless crystals, melts at 95°, is readily soluble in 
alcohol and ether, moderately soluble in hot water. It is readily 
decomposed into water and the lactone. The silver and barium salts 
are described. 

Bromo-f-hydropiperic acid is not decomposed by boiling with 
aqueous sodium carbonate. This would seem to point to the bromine- 
atom being attached to the benzene ring, a view confirmed by the 
results of oxidation with alkaline permanyanate, when bromopiperonal, 
bromopiperonylic acid, and a new acid, bromopiperopropionic acid, are 


formed. This last acid, CH.<Q>C.H:BrCH,CHyCOOH, crystal- 


lises in monosymnetric forms, melts at 139°6°, is sparingly soluble in 
water, moderately soluble in alcohol and ether. The calcium salt, 
(CioHsBrO,).Ca, crystallises in long, thin needles. 

The author considers that these results point to the constitutions 


CH,<0>C.HsCH,CH : CH-CH,COOH for a-hydropiperie acid, and 


CH, <0 >C.HsCH,-CH,-CH : CH-COOH for f-hydropiperic acid. 


A. J. G. 
Unsymmetrical Metadinitrobenzenesulphonic Acid. By C. 
Witceropr and P. Mout (Chem. Centr., 1884, 809—810).—This acid, 
CsH;(NO.).SO,;H [SO,H : NO,: NO, = 1:2: 4], is obtained by heating 
a-dinitropheny! bisulphide with fuming nitric acid; it crystallises in 
slightly yellowish prisms melting at 106—108°, and easily soluble in 
water, alcohol, and acetone, sparingly so in ether and acetic acid. 
Its sulphochloride is obtained by acting on the acid with phosphoric 
chloride. This acid is not identical with either of the dinitrobenzene- 

sulphonic acids obtained by Limpricht. i. ZT. % 


Chemical Constitution of Isatin. By H. Korse (J. pr. Chem. 
[2], 30, 467—483).—Isatin is best oxidised by a solution of chromic 
acid in glacial acetic acid; the oxidising mixture is slowly added, 
care being taken that the temperature does not rise above 50°; after 
remaining for 12 hours in a flask surrounded by cold water, the tem- 
perature of the mixture is raised to 50°, and kept at that point for 
some hours; finally it is further heated to 60°, when the isatoic acid 
separates as a yellow powder. 

Isatoic acid crystallises from hot acetone in hard, yellow prisms, 
and melts at 230°. The author regards its constitution as being 
CO-C,;H,N-COOH, in which the nitrogen plays the part of a mono- 
valent atom replacing one atom of hydrogen. Heated with water 
alone, it yields carbonic anhydride and orthamidobenzoic acid. 
With hydrochioric acid, the corresponding chloride is formed. 
Sulphuric and dilute nitric acids react on isatoic acid in a similar 
manner. Hydrogen chloride passed through an alcoholic solution 
of this body gives the hydrochloride of ethyl orthamidobenzoate, 
which melts at 170°, and is decomposed by water, yielding ethyl 
orthamidobenzoate, boiling at 260°. 

Bases decompose isatoic acid also, with elimination of carbonic 
anhydride. As this takes place in the cold, it has not been found 
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possible to prepare salts of isatoic acid’ Aqueous ammonia dissolves 
it with ease, forming ammonium carbonate and orthamidobenzamide, 
a body which crystallises from chloroform in large white plates, and 
melts at 108°, distilling with partial decomposition at 300°. Aniline 
acts in a similar manner, yielding the corresponding anilide, which 
crystallises from benzene in colourless needles melting at 130°. 

Concentrated nitric acid dissolves isatoic acid, the mixture solidifying 
after a few hours to a mass of crystals, from which nitroisatoic acid is 
obtained by repeated crystallisation from equal quantities of absolute 
alcohol and acetone. It forms colourless shining crystals, melting 
with decomposition between 220° and 230°, and is more stable than 
isatoic acid. Heated with hydrochloric acid, it yields a strong acid 
which in its properties agrees with the metanitro-orthamidobenzoic 
acid described by Griess. The same compound is obtained from 
nitroisatoic acid by heating it with water alone. Aqueous ammonia 
yields the corresponding amide, a substance which crystallises from 
acetone in yellow needles, and decomposes between 200° and 210°. 

By the reduction of nitroisatoic acid with tin and hydrochloric 
acid, the hydrochloride of a-diamidobenzoic acid is formed, carbonic 
anhydride being evolved. Sulphuric acid yields the corresponding 
sulphate in hard transparent prisms soluble in water. 

When isatoic acid, suspended in water at 70°, is treated with 
nitrous acid, nitrogen and carbonic anhydride are evolved, and the 
filtered solution yields on evaporation crystals of a-nitrosalicylic 
acid. 


The author concludes by stating that the formula proposed by him 
for isatin, CsH,NCO-COH, in which one of the five phenyl hydrogen 
atoms is replaced by one atom of monovalent nitrogen, is most in 
accord with, and gives the simplest explanation of, the facts above 
adduced as to the behaviour of this body and its derivatives. 

J. K. C. 


Isatoic Acid. By E. v. Mever (J. pr. Chem. [2], 30, 484—487).— 
Anthranilcarboxylic acid, described by Friedlander and Wleugel (Ber., 
16, 2227), has the same composition as isatoic acid, and agrees with it 
in several of its properties. The author gives a brief account of 
experiments in progress to establish the identity or otherwise of these 
two substances. 

Treated with chromic acid or potassium permanganate, isatoic acid 
undergoes partial decomposition ; a product is, however, obtained in 
colourless prisms, which has the same constitution as isatoic acid, and 
is identical with anthranilcarboxylic acid, being probably an isomeride 
of the former. 

Ethyl and methyl alcohol, heated with isatoic acid to 140°, yield the 
corresponding ethers of carboxylanthranilic acid. With benzoic 
chloride, in the same manner, benzoylanthranil is formed. 


J. K. C. 


Paramethylisatoic Acid and its Derivatives. By W. Panao- 
tovic (J. pr. Chem. [2], 31, 122—124).—This acid is formed by 
oxidising paramethylisatin, dissolved in acetic acid, with chromic 
acid. The methylisatin used was prepared by P. J. Meyer’s method 
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(Ber., 16, 2261). Methylisatoic acid, C,H,NO,, is sparingly soluble in 
water, easily soluble in boiling alcohol, from which it separates 
in rhombic tablets. It decomposes at 245°, is unaltered when 
heated with dilute hydrochloric acid, but by the concentrated acid is 
resolved into carbonic anhydride and a compound melting at 207°. 
With aqueous ammonia, methylisatoic acid yields carbonic anhydride 
and a crystalline compound melting at 178°; it also reacts with aniline, 
forming a compound melting at 243°. Nitric acid converts methyl- 
isatoic acid into a compound crystallising in rhombic prisms, and 
melting at 231°. P. P. B. 


Phenols of High Boiling Point contained in Coal-tar. By 
K. E. Scuutze (Annalen, 22'7, 143—153).—The author has isolated 
a- and £-naphthol from the high boiling fractions of — 

. J. G. 

a-Naphthaquinone and its Derivatives. By Mituer (Bull. Soe. 
Chim., 43, 125—126).—Dibromonaphthaquinone is obtained by the 
action of bromine, in the presence of iodine, on a-naphthaquinone. It 
forms long, yellow needles, melts at 218°, is slightly soluble at the 
ordinary temperature in alcohol, ether, petroleum, and acetic acid. 
It appears to be quite unaffected by the most active oxidising agents, 
as it even crystallises without change from solution in concentrated 
boiling nitric acid. By acting on its alcoholic solution with aniline, 
bromonaphthanilide is obtained, crystallising in red scales; it melts at 
194°, and is slightly soluble in alcohol, ether, and acetic acid. 

It is resolved into aniline and bromhydroxy-a-naphthaquinone 
when heated with an aqueous solution of the alkaline carbonates 
or hydroxides, or dilute sulphuric acid. 

Bromhydroxynaphthaquinone crystallises in yellow prisms, and 
melts at 201—202°, and has the properties of an acid. By treating 
bromhydroxynaphthaquinone with nitrous acid, phthalic acid is 
obtained ; its constitution is therefore C,,.H,BrO.,OH [O: Br:0H:O= 
1:2:3:4]. A. P. 


Naphthalfluorescein and Naphthaleosin. By A. Trrrisse 
(Annalen, 22'7, 133—143).—Naphthalfluorescein, C4H,,O;, is prepared 
by heating naphthalic anhydride (1 part) with resorcinol (3 parts) for 
three hours at 260—270°. In the presence of zinc chloride, the reac- 
tion can be completed in 1} hours at 215°. It crystallises in pale 
yellow rhombic prisms, and melts at 308°. It dissolves in alkalis to a 
red-brown, or in dilute solution, reddish-yellow liquid, showing a strong 
green fluorescence. When boiled with acetic anhydride, it yields a 
monacetate, C.4H,;0;Ac + H,0, crystallising in colourless needles; the 
hydrated compound melts at 120°, when anhydrous at 191°. It is 
readily decomposed by alkalis. Its behaviour with acetic anhydride 
thus differs from that of ordinary fluorescein which yields a diacetate. 
The presence of two hydroxyl-groups in the compound is, however, 
shown by heating it with phosphoric chloride, when a dichloride, 
C..H,.Cl,0s, is formed, crystallising in pale yellow plates melting at 
283°, and readily soluble in chloroform, acetone, and glacial acetic 
acid, 
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Naphthalfluorescin appears to be formed when naphthalfiuorescein 
is treated with zinc-dust in alkaline solution, the liquid being 
decolorised, but the product reoxidises to the fluorescein with such 
readiness that its isolation could not be effected. 

Naphthaleosin (tetrabromonaphthalfluorescein), C4.HyBr,O;, obtained 
by adding bromine to an alcoholic solution of the fluorescein, crystal- 
lises in flat triclinic needles of golden-green lustre, containing 1 mol. 
C:H,O. The anhydrous compound melts at above 310°. It is very 
sparingly soluble in alcohol and ether, readily in alkalis, the solution 
appearing yellowish-red by transmitted, yellow by reflected light; in 
very dilute solution it appears carmine-red. Silk is dyed a fiery-red 
colour with slightly bluish tone; the colour being more intense than 
that given by a corresponding quantity of ordinary eosin. The alkali 
compounds can be obtained in small blue and green prisms of metallic 
lustre. A. J. G. 


A NewTerpene. By C. tz Noset (Chem. Centr., 1884, 184—185). 
—The author observed that the urine of a patient to whom copaiva 
balsam had been administered, gave a red coloration with hydrochloric 
acid. This reaction is due to a terpene, CH, which can be separated 
by Strauss’s method. On boiling with soda solution, the separated oil 
is shaken up with much water, dilute hydrochloric acid added, and the 
milky solution filtered. A yellow oily substance remains on the filter ; 
this is dissolved in 95 per cent. alcohol, and some time after 
. filtering off, a white amorphous resin separates. The liquid is 
concentrated and yields an oil boiling at 250—260°; this is soluble 
in 95 per cent. alcohol, ether, amyl alcohol, and fatty oils, and 
sparingly in chloroform. The alcoholic solution becomes violet-blue 
with hydrogen chloride, and shows the characteristic absorption-bands 
described by Quincke. Besides this oil, the author found five resins, 
but failed to obtain a crystallisable acid. He considers this terpene to 
be the therapeutically active constituent of the balsam. é. %. 


Monochlorobromo-camphor. By P. Cazenzuve (Compt. rend., 
100, 802—803).—By heating a-monochloro-camphor with bromine in 
sealed tubes, chlorobromo-camphor, C;)H,,C1BrO, is obtained ; it crys- 
tallises from alcohol in yellowish tufts. It melts at 95—96°, is in- 
soluble in water, sparingly soluble in cold, but readily soluble in hot 
alcohol and ether. Its specific rotatory power in chloroform solution 
is [a]; = +78. It cannot be distilled without decomposition and 
evolution of hydrogen bromide and chloride. From its crystalline 
form, its high point of fusion, and its sparing solubility in alcohol, it 
is preferably classed in the a-series of camphor-derivatives. 

V. H. V. 


Camphanic Acid. By L. Warinazr (Annalen, 227, 1—12).— 
Bromocamphoric anhydride crystallises in the rhombic system; 


a:b: = 0°8866:1:0°5766. Observed forms: ooP, + = ooPst, 


_ a the last occurring but seldom. 
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Camphanic acid can be most conveniently prepared by heating a 
mixture of 10 grams of camphoric acid with 12 grams of bromine in 
sealed tubes at 120°. It crystallises in the monosymmetric system ; 
a:b:¢ = 12723:1:1°522; B = 66° 34’; observed faces ocoP, OP, 
owPa, 4Rco, + Poo. The barium salt, (C,H,;0,).Ba + 34$H,0, forms 
large colourless crystals. When submitted to dry distillation, cam- 
phanic acid yields lauronolic acid, campholactone, and carbonic anhy- 
dride. 

Lauronolic acid, CsH,;*COOH, is a colourless oil, sparingly soluble 
in cold water, readily soluble in ether and hot water. By heating 
with dilute hydrochloric acid, or even by long contact with the acid 
at the ordinary temperature, it is partially converted into the isomeric 
campholactone. Calciwm lawronolate, (CsH,3s;COO),Ca + 3H,0, crys- 
tallises in colourless needles; the silver salt, C\gH,;;COOAg, forms a 


white precipitate. 
Campholactone, CCHHiu< roe forms slender colourless needles, melts 


at 50°, and boils at 230—235°. It has a characteristic penetrating 
camphoraceous colour. Its behaviour when heated in aqueous solu- 
tion resembles that of most of the other lactones. The corresponding 
hydroxy-acid, HO-C,H,,COOH, obtained by the action of hydrochloric 
acid on a solution of the barium salt prepared from the lactone, crys- 
tallises in colourless needles ; it is very unstable, readily decomposing 
into water and the lactone. A. J. G. 


Asarone. By A. Butterow and B. Rizza (Bull. Soc. Chim., 43, 
114).—The dried roots of Asarum europeum when distilled with steam 
yield 1:2 to 14 per cent. of asarone. Pure asarone melts at 58—59°, 
boils at 296°, has a sp. gr. of 1:165 at 18°, 1°0743 at 60°, and 1:0655 
at 90° compared with water at the same temperatures ; the coefficient 
of expansion of liquid asarone between the temperatures of 60° and 
90° is therefore 0°00086. On heating asarone with an excess of 
hydriodic acid, methyl iodide is formed, together with a resinous 
substance soluble in alkaline solutions, from which it may be pre- 
cipitated by acids; from the amount of methyl iodide obtained, it 
appears probable that the asarone molecule contains three methoxy- 
groups. By the oxidation of asarone with chromic acid in acetic acid 
solution, a neutral substance is obtained soluble in boiling water, from 
which it crystallises on cooling in long silky needles. A. P. 


Jalapin. By Poteck and Samenson (Chem. Centr., 1884, 813).— 
The authors confirm the formula CyH,5O,. ascribed to jalapin by 
Mayer. When treated with barium hydroxide, it is converted into 
barium jalapate according to the equation CyHO0, + 2Ba(OH), = 
2C,,H,,0,Ba + 2H,O, so that jalapin must be looked upon as an 
anhydride of the bibasic jalapic acid. When treated with dilute 
hydrochloric acid, it yields grape-sugar, dextrose, and jalapinole. 
Jalapinole crystallises in needles melting at 63°, and has the pro- 
perties of an aldebyde. Its formula is CyH,»O; + $H,0. With 
hydrogen potassium sulphite, it gives a crystalline compound, 
C;sH»O;,HKSO;. When acted on with potash, it yields bibasic 
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jalapinolic acid, C\jsH»O,, isobutyl alcohol, and a resin. Jalapinolic 
acid crystallises in white needles which melt at 64°, and are easily 
soluble in alcohol, insoluble in water. When oxidised with potassium 
permanganate, jalapinole yields isobutyricand hydroxyisobutyric acids, 
and the author therefore considers it to be a condensation-product 
from 4 mols. of isobutaldehyde. When oxidised with permanganate, 
jalapin yields isobutyric, hydroxyisobutyric, and oxalic acids, but with 
fuming nitric acid it gives isobutyric and ipomeic acids and carbonic 


anhydride. Ipomeic acid is isomeric but not identical with adipic 
acid. eA 


Chlorophyll. By R. Sacnsse (Chem. Centr., 1884, 115—117).— 
Reviewing Schunck’s research on this subject (Abstr., 1884, 666), the 
author comes to the conclusion that the glucoside obtained by Schunck 
is probably identical with the “glucoside-like substance of chloro- 
phyll” already described by himself (Abstr., 1882, 67), to which he 
ascribes the formula Cy. HO. i A. A 


A New Colouring Matter from Chlorophyll By R. Sacusse 
(Chem. Centr., 1884, 113—115).—The author has previously (Abstr., 
1882, 65) described three derivatives of chlorophyll under the names 
of A-, B-, and C-phyllocyanin. He now proposes as more suitable 
names a-, 8-, and y-phaeochlorophyll, since they show the peculiar 
brownish-yellow colour of modified chlorophyll, and enly become 
. bluish-green in very strongly alkaline aqueous solutions. He is in- 
clined to consider them as probably mixtures of the various colouring 
matters known as “ modified chlorophyll,” and thinks that the y-com- 
pound may not be a distinct substance, but owe its easy solubility in 
alcohol to traces of fatty or waxy impurities. 

B-Phaeochlorophyll, C.,H33N;Q,, is a nearly black amorphous substance 
insoluble in water, soluble in benzene and boiling alcohol. Its aqueous 
solution turns green with potash or soda, reddish-brown with ammonia. 
When heated with baryta-water in closed tubes, or fused with soda, 
it loses carbonic anhydride, and yields a dark reddish-brown colouring 
matter, C.,H;;N;0,. This compound dissolves in alcohol to a dark-red 
solution which is changed to bright reddish-violet by the addition of 
a few drops of sulphuric acid. When mixed with soda and subjected 
to dry distillation, a dark red crystalline sublimate is fermed and 
ammonia liberated. This sublimate when treated with hydrochloric 
acid and dilute alcohol yields a solution resembling the original violet 
solution. From this behaviour, the author thinks it may possibly bear 
a relation to the substance C,,H;,;N,O, similar to that of pyrroline-red 
to pyrroline. i F. 7. 


Colouring Matter of Leaves. By M. Arnaup (Compt. rend., 100, 
751—753).—The author has extracted from various species of spinach, 
peach, sycamore, &c., an orange-red colouring matter, which may be 
separated from chlorophyll by macerating the leaves in cold petro- 
leum, chlorophyll being practically insoluble in this menstruum. 
The orange-red crystalline substance obtained after successive puri- 
fications, is identical with the erythrophyll of Bougarel and also with 
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carotine, obtained from various species of wild and cultivated carrot, 
the properties of which have been investigated by Zeise and Huse- 
mann. . V. H. V. 


a-Picoline, y-Lutidine, and Pyridine. By O. pr Coninck (Bull. 
Soc. Chim., 43, 172—181).—Salts of aluminium, zine, iron, mercury, 
manganese, barium, magnesium, bismuth, cobalt, and nickel, give 
very similar precipitates with either a-picoline or y-lutidine. Silver 
nitrate, however, gives a distinguishing reaction, as with a-picoline 
no precipitate is formed, even after two days, whilst with y-lutidine 
the solution at first shows a white turbidity, and after several hours 
a light brown precipitate is thrown down. Barium chloride, after 
remaining with y-lutidine for several days or even weeks, gives a red 
coloration, whilst borax, under the same circumstances, yields an 
amethyst-violet colour, and potassium ferrocyanide a reddish-brown 
colour with thesame hase. Metallic sodium polymerises both «-pico- 
line and y-lutidine, a magnificent dark blue colour being formed at 
the same time; this reaction takes place more rapidly with «-picoline 
than with y-toluidine. f-Lutidine is polymerised, and yields a red 
colour under the same circumstances; neither toluidine nor aniline 
yield similar reactions. a-Picoline and y-lutidine slowly absorb water 
from the air. ) 

Synthetical and ordinary piperidine are, according to their reactions, 
absolutely identical. Pyridine, when treated with nickel or cobalt 
nitrate, does not yield a precipitate until warmed, whilst piperidine 
yields an immediate precipitate in the cold. Pyridine is not precipitated 
by magnesium chloride, but piperidine yields an immediate precipitate. 
The acetate and basic acetate of lead give very slight precipitates with 
pyridine, whilst with piperidine an immediate and heavy precipitate is 
formed. Piperidine gives an orange-yellow coloration with borax. 
Pyridine is polymerised by metallic sodium. Sodium alone seems to 
have the power of polymerising these alkaloids, as neither potassium, 
tin, zinc, iron, mercury, antimony, nor arsenic show this action, 
although tried in various states of division and at different tem- 
peratures. Piperidine platinochloride is not affected by boiling with 
water, but the platinochloride of pyridine is completely altered. 
Pyridine, like its homologues, is very hygroscopic, whilst piperidine 
is only slightly so. Piperidine absorbs carbonic anhydride, pyridine 
does not. Carbon bisulphide acts energetically on piperidine, but 
pyridine is acted on very slowly, small yellowish needles, of a com- 
pound not yet investigated, being formed. Nitrous acid acts rapidly 
on piperidine, the nitroso-derivative being formed ; no such compound 
has been obtained from pyridine. A, 


Homonicotic Acid. By O. pe Coninck (Bull. Soc. Chim., 43, 
106—108).—When £-collidine is oxidised by means of potassium per- 
manganate, a higher homologue of nicotic acid is obtained, to which 
the author gives the name of homonicotic acid C;NH;Me-COOH ; 
when further oxidised this compound yields cinchomeric acid. Home- 
nicotic acid is identical with the acid prepared by Hoogewerff and van 
Dorp by the oxidation of methylquinolinic acid, thus further establish- 

222 
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ing the relation between the constitution of the pyridene and the 
quinoline series of alkaloids. A. P. 


Action of Phosgene Gas on Quinoline. By E. Ostermayrr 
(Chem. Centr., 1884, 970).—The author has obtained a dichloroquino- 
line, apparently identical with that which La Coste obtained from 
metadichloraniline. L, T. T. 


A Homologue of Quinoline. By C. Bryer (J. pr. Chem. [2], 
31, 47—48).—By the action of nitrobenzene on the base NPh-CMe,, 
prepared from aniline and acetone, there was obtained, not as was 
expected, a methylindole, but a homologue of quinoline of the formula 
Cy HyN. The platinochloride, (C),Hi,N),,H,PtCl,, forms flesh-coloured 
needles and melts at 227°. The picrate melts at 170°. The free base 
forms a pale yellow oil of quinoline-like odour. H. B. 


Methochlorides of the Quinoline Series. By E. Osrermayver 
(Chem. Centr., 1884, 970).—These compounds are obtained by heating 
a quinoline-derivative with methyl alcohol and hydrochloric acid in 
closed tubes. Quinoline methochloride, C,NH;MeCl + H,O, forms 
rhombic prisms melting at 126°. Quinoline methyl-picrate melts at 
164—165°. When an alcoholic solution of the methochloride is 
boiled with methyl iodide, it yields quinoline methiodide, melting at 
72°. Bromine converts this into the bromine compound, 


CN H,Br,MeBr, 


melting at 123°. When heated with zinc chloride at 180° the metho- 
chloride yields a base melting at 112°; its formula is probably 
(C,NH;Me),0O, and it forms an aurochloride, (C,NH;Me),0,HAuC\,. 
Tetrahydroquinoline methochloride, C,NH,MeCl + H,0, is crystalline 
and melts at 244°; the picrate melts at 125°. Hydrowryquincline 
methochloride, CyNHOCl + H,0, melts at 210°, and gives a deep 
green colour with ferric chloride. Dimethamidoquinoline methochioride, 
C,NH,(NMe.)MeCl + H,O, forms red needies melting at 244°, and 
when reduced with tin and hydrochloric acid yields hydrodimeth- 
amidoquinoline methochloride, CyNHy(NMe,)MeCl + 2H,O, which 
melts at 220°. Diquinoline methochloride, C,sN2H.Me,Cl, + 6H.0, 
forms colourless needles melting at 260°. Se A 


Iodine Chloride and its Action on Organic Compounds 
(especially on Quinolines and Alkaloids). By E. Osrermayer 
(Chem. Centr., 1884, 937—38).—The iodine chloride having, according 
to Schiitzenberger, the formula IC],HCl, was prepared by slowly add- 
ing 500 grams sodium nitrite to a mixture of 500 grams potassium 
iodide dissolved in water and 2 litres concentrated hydrochloric acid. 
This solution, freed from nitrous acid by boiling, is stable towards 
light. It is a very good reagent for the preparation of iodated organic 
compounds. Aniline, for instance, at once yields pariodaniline when 
treated with this solution. 8-Naphthol gave a new B-moniodonaphthol, 
melting at 88°. 
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Its action with quinoline and alkaloid bases is, however, quite dif- 
ferent. Quinoline yields chlorivdoquinoline hydrochloride, 


C,NH,IC1,HCl, 


forming dark red needles melting at 118°. Water liberates the base 
U,NH,ICI, which crystallises in yellow needles and melts at 158°. 
Picric acid with the base simply yields quinoline picrate, but chromic 
acid forms a salt of the composition C,NH,ICI,H.CrO,, melting at 
160°. With chlorine, the hydrochloride yields C,NH,;ICI;,HCI, melt- 
ing at 180°. Hydroxyquinoline gives with this reagent diiodohydr- 
oxyquinoline hydrochloride, CNNH,(OH)I.,HC1, which melts at 100°, 
and is converted by water into diiodohydroryquinoline, melting at 
205°. Quinoline methochloride yields chloriodoquinoline metho- 
chloride, crystallising in yellow scales melting at 112°. The meth- 
iodides lose all their iodine and are converted into the methochlorides. 
Diquinoline takes up 2 mols. of the iodine chloride. 
Cinchonic acid yields yellow needles of the compound 


COOH:C,NH,IC1,HCIl, 


melting at 190°; pyridine gives chloriodopyridine hydrochloride, 
C;NH;IC1,HCl, melting at 178°. Cinchonine gives a compound melt- 
ing at 215°; quinine a compound, C,.N.H,,0,],Cl,2HCI. 

L. T. T. 


Iodated Azo-colouring Matters. By KE. Osstrermayer (Chem. 
Centr., 1884, 970—971).—Sodium naphtholsulphonate yields with 
iodine chloride (see preceding Abstract) an iodonaphtholsulphonic 
acid ; naphthionic acid, an iodonaphthylaminesulphonic acid. The first 
of these, when treated with diazobenzene chloride, yields a scarlet 

wder, which dyes silk and weol orange. Its formula is probably 
PhN,*C,oH,J(OH)-SO;K + H,O. The same acid yields with diazo- 
xylene chloride, scarlet scales of ammonium xyleneazoiodo-8-naphthol- 
sulphonate, C,H;Me."N."C,)H,1(OH)-SO,NH,. Iodocroceim-scarlet, from 
he same acid and diazobenzenesulphonic acid, very closely resembles 
‘rocein. Iodonaphthionic acid gives similar colouring matters, but 
hey are of a browner shade and decompose rapidly. In general, the 
ntroduction of iodine hardly affects the colour of the compound. 

> Me Es 

Colouring Matters from Lepidine. By S. Hoocrewerrr and 
W. A. Van Dorp (Rec. Trav. Chim., 2, 317—326). The authors find 
that when a mixture of equal molecular proportions of an alkyl iodide 
of quinoline with a similar compound of lepidine is treated with 
potash, a new compound is formed according to the equation 
C,NH,,X1 + CyNH,,YI = C\.N2H)3,X YI + HI + H,, where x and 
Y represent any monad alcohol radicle. They at present designate 
the radicle CigN.His cyanine, as they believe it to be similar in com- 
position to the compound of that name obtained by G. Williams 
(Dingl. polyt. J., 159, 330 and 399) by the action of amyl iodide and 
potash on commercial quinoline. 

Dimethyleyanine iodide, CiyN,Me.H,3I, is obtained when a mixture of 
quinoline and lepidine methiodides is employed. It dissulves slightly 
in water, giving a bluish-red solution, and in alcohol to a solution 
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which is blue by reflected, violet by transmitted light. Acids dissolve 
it to a yellow solution, and hot dilute ammonia dissolves the salt, but 
deposits it again on cooling. It melts at 291°, and is capable of 
forming double compounds with many metallic salts. When its 
alcoholic solution is digested with silver chloride, the corresponding 
chloride is formed. This forms a green mass with a metallic lustre, 
and yields a yellow platinochloride. 

Diethyleyanine iodide forms green glistening prisms which melt at 
271—273°. It resembles the dimethyl-compound in character. 

The quantity of cyanine-derivative obtained in these reactions is 
about half that required by theory, other colouring matters (which 
the authors have not yet succeeded in isolating) being formed at the 
same time, so that the reaction may possibly be more complicated 
than that given above. The authors have repeated Williams’ experi- 
ments with pure quinoline, and could obtain no cyanine. Its forma- 
tion was undoubtedly due to the presence of lepidine in the commercial 
product employed by him. The authors have obtained an analogous 
compound with a mixture of lepidine and Skraup’s paratoluquinoline. 

ms He Be 

Carnine. By C. Kruckenserc and H. Wacner (Chem. Centr., 
1884, 107).—The authors obtain carnine by boiling with water the 
precipitate thrown down from meat extract by lead acetate. On 
evaporating toa small bulk, the carnine crystallises out after some 
days. A table given with the original memoir gives the reactions 
of carnine, xanthine, hypoxanthine, paraxanthine, guanine, and a 


xanthine-like substance obtained by the authors from alligator muscle, 
with silver nitrate, lead acetate, copper acetate, mercuric chloride, 
mercuric nitrate, picric acid, and aqueous soda. Carnine is not widely 
diffused. The authors found it in some fresh-water fish, frog’s flesh, 
but not in alligator muscle or in Athalium septicum. J. 


Caffeine Methylhydroxide. By E. Scsiuiine (Chem. Centr., 1884, 
811).—The union of the methyl-group to caffeine in its methiodide, 
methochloride, and methylhydroxide is a very loose one, these com- 
pounds being decomposed at about 200°, the products of decomposition 
of the methylhydroxide being sarcosine, methylamine, carbonic anhy- 
dride, and formic acid. With caffeine methylhydroxide, bromine yields 
an additive product which is decomposed by water into allocaffeine, 
cholestrophane, methylamine, and hydrobromic acid. When oxidised ° 
with chromic acid, caffeine methylhydroxide yields cholestrophane, - 
methylamine, and formic and carbonie acids; with hydrochloric acid 
aid potassium chlorate, it yields dimethylalloxan, allocaffeine, amalinic 
acid, cholestrophane, and methylamine; with nitric acid, choles- 
trophane, methylamine, and carbonic auhydride. When acted on by 
barium hydroxide, caffeine methylhydroxide yields sarcosine, methyl- 
amine, formic acid, and carbonic anhydride. f 

Allocaffeine is probably a methylated apocaffeine, and the acid 
formed from it by the action of water, a methylcaffuric acid. 
Ammonia is found amongst the decomposition products of caffeine, 
but amongst those of caffeine methylhydroxide only methylamine is 
found, and never ammonia. The author considers that the present 
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information is not sufficient to decide between the merits of the 
formule for caffeine methylhydroxide propused respectively by 
Medicus and E. Fischer. os Be 


Dicinchonicine. By O. Hesse (Annalen, 22'7, 153—161).—Di- 
cinchonicine, Cs,H,,N,O, (termed dicinchonine by the author), occurs 
principally in Cinchona rosulenta and C. sueciruba; in the first, it 
occurs to the extent of about 0°2—0°3 per cent., and is accompanied 
by cinchonidine, homocinchonidine, and cinchonine, together with 
traces of quinamine and quinidamine. ‘The method of separation 
from the accompanying alkaloids is described. Dicinchonicine forms 
a yellowish powder readily soluble in ether, acetone, alcohol, chloro- 
form, and benzene, sparingly in water and light petroleum, insoluble 
in soda. Its alcoholic solution has a strongly alkaline reaction, a 
bitter taste, does not give any coloration with chlorine or potassium 
hypochlorite and ammonia, and has the rotatory power [a|p = + 65°6°. 
The hydrochloride, Css,H,,N,O,,2HCI, crystallises in colourless prisms ; 
the platinochloride, C,,HyN,O.,2H,PtCl, + 4H,O, is obtained as an 
amorphous yellow precipitate ; the hydriodide forms compact colour- 
less crystals, the oxalate crystallises in large colourless prisms. - 

A. J. G. 

Strychnine. By H. Beckurts (Chem. Centr., 1884, 812).—Strych- 
nine ferrocyanide, (C»~H»,N,O2),,HyFe(CN), + 4H,0, crystallises in 
yellowish needles or prisms. When exposed to the air and light, it 
absorbs oxygen, and is converted into strychnine ferricyanide, water, 
and free strychnine. Pure strychnine crystallises in anhydrous 
tetragonal prisms melting with decomposition at 285° (uncorr.). The 
author has prepared and examined mono- and di-bromostrychnine 
and many of their salts, and also tribromostrychnine. The latter 
compound he considers tu be a mixed substitution and additive pro- 
duct, as it is always formed during the preparation of monobromo- 
strychnine, but is immediately converted into the latter substance 
when brought into contact, by stirring, with fresh strychnine. He 
believes that no more highly brominated compounds of strychnine 
exist than the tribromo-derivative. L. T. T. 


Hydrastine. By F. B. Power (Chem. Centr., 1884, 938—939).— 
When carefully purified, this alkaloid yields colourless shining crystals 
which melt at 132° and are insoluble in water, soluble in acids, 
alcohol, benzene, &c. The rotatory power in a chloroform solution is 
alp} = — 170°. When heated withstrong sulphuric acid, hydrastine 
turns red, and with ammonium molybdate and strong sulphuric acid 
green. Its formula is C,H,,NO,. When acted on by nascent 
‘hydrogen, hydrastine appears to yield hydrohydrastine, C2H2,NOsg. 
When fused with potash, it gives formic and protocatechuic acids. 
With ethyl iodide, it forms ethylhydrastine, Cp»H.KtNO,, from which 
reaction the author considers hydrastine to be an imide-base. The 
ethyl derivative melts at 183°. 

Even when working up some thousands of pounds of Hydrastis 
cavaJtensis, the author was unable to obtain the third alkaloid xantho- 
pucine said to be present therein. i. TF. TZ. 
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Behaviour of Lupinidine with Ethyl Iodide. By G. Baumert 
(Annalen, 22'7, 207—220).—When lupinidine is heated with ethy] 
iodide at 100°, a complete reaction can never be obtained, both lupini- 
dine and ethyl iodide being found in the product. The substances 
formed are lupinine ethiodide, and what would seem to be a basic 
lupinidine ethiodide, C,H N,O,,2EtI. A. J. G. 


Fagine. By J. Hasermann (Chem. Centr., 1884, 789—790).—As 
the statements given regarding this substance, said to be contained in 
beech-nuts, are so very contradictory, the author has attempted to 
isolate it. He was most successful with an extract made by digesting 
bruised beech-nuts with water at 0—8°. After very careful puri- 
fication, he obtained a very small quantity of a substance which had 
the properties of an alkaloid. When acidified with a few drops of 
hydrochloric acid and evaporated, he obtained a few crystals, which 
appeared under the microscope to be 8-rayed stars, four of the rays 
being much more fully developed than the others. The substance 
was only very small in quantity, and still far from pure. The author, 
however, believes that the existence of fagine as a true alkaloid 
cannot be doubted. is, F. F. 


Leucomaines. By A. Gautier (Bull. Soc. Chim., 43, 158—162). 
—Bacterial ferments acting on albuminoids invariably produce 
certain poisonous alkaloids, which appear to be identical with those 
hitherto known as ptomaines; as, however, they are constant and 
necessary principles in the normal excretions of living organisms, and 
have been detected in the saliva, urine, muscular juices, sweat, and also 
in numerous glands, it is proposed to designate them leucomaines 
(Aevewua = white of an egg). They are mostly poisonous, crystalline, 
and give crystalline platinochlorides. A  hydrocollidine, CsH,;N, 
obtained from the putrefaction of albuminoids, is oxidised by the air, 
boils at 200—210°, reduces salts of gold, and gives a platinochloride 
easily altered by heat. A. P. 


Ptomaines in Boiled Meat. By H. Maas, Bucumany, and 
Wasmunn (Chem. Centr., 1884, 975).—The authors have examined 
raw and boiled meat in regard to the formation of poisonous 
alkaloids. They find that during putrefaction poisonous alkaloids 
are formed quite as rapidly, if not more rapidly, in boiled than in 
raw meat. The quantity formed increases for some time, but with 
continued putrefaction again decreases. They also find that the cases 
of poisoning from fish are due to poisonous alkaloids which have been 
formed therein. i, FZ. F. 


Animal Colouring Matters. By Mimamorr (Bull. Soc. Chim., 
43, 123).—On treating glycocholic acid in the presence of acetic acid 
with an excess of concentrated sulphuric acid, an orange-yellow liquid, 
having a deep green fluorescence, is obtained ; adding a saturated 
solution of ammonium sulphate to this, it yields a precipitate of a 
colouring matter, which by its reaction appears to be biliverdin. The 
solution contains urobilin. By acting in the same way on albu- 
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minoids, urobilin is obtained, but no biliverdin ; it appears, therefore, 
that the hydrogen sulphide formed by the action of the sulphuric 
acid on albuminoids prevents the transformation of urobilin into bili- 
verdin. By adding the theoretical quantity of ammonium hydrogen 
sulphide to a slightly acid solution of biliverdin, it is transformed into 


urobilin. A. P. 


The Mucin-group. By O. Hammarsten (Chem. Centr., 1884, 
814).—The author points out that there can now be no doubt that 
mucins from various sources are of varying composition. He con- 
siders the three most typical properties of mucins to be their charac- 
teristic toughness and elasticity, the formation of a reducing substance 
when treated with dilute acids, and their precipitation by acetic acid. 
By careful treatment with potash at the ordinary temperature, it has 
also been possible from all mucins hitherto examined to obtain a carbo- 
hydrate, which is apparently identical with Landwehr’s “animal 
caoutchouc.” This carbohydrate yields the reducing substance men- 
tioned above when heated with dilute acids. L. T. T. 


Physiological Chemistry. 


Respiration in Compressed Air. By N. Sucnorsxy (Chem. 
Centr., 1884, 673).—The following conclusions are drawn :—The abso- 
lute amount of oxygen inspired and of carbonic anhydride expired is 
diminished in compressed air. The reduction of the amount of car- 
honic anhydride is influenced directly by the reduced volume of air 
breathed. The percentage of carbonic anhydride in the compressed 
air is almost the same as in air at ordinary pressures. The amount of 
oxygen consumed diminishes by a somewhat less extent than the 
amount of carbonic anhydride expired. A relatively larger amount of 
oxygen is consumed in compressed air than in ordinary air. All these 
effects of compressed air are the more intensified, the more the diffi- 
culty of breathing is increased by change in the conditions, or by 
pathological changes in the respiratory organs. The deviations from 
these rules depend usually on simultaneous changes in the number and 
depth of the respirations. The rhythm of the respiration remains 
unchanged. In all cases of mechanical hindrance (bronchitis), 
restriction of excursion of the organs (pleuritis), or reduction of 
surface (pneumonia), the change of rhythm consists in a gradual 
disappearance of the pause after expiration, and the times of inspira- 
tion and expiration become equal. Compressed air acts on the circu- 
lation in a two-fold manner; on the one side it compresses all the 
capillaries of the outer surface and of the respiratory organs, causing 
a more complete emptying of the veins, and on the other side changes 
the distribution of blood in the system, causing an accumulation in 
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the abdominal organs. The therapeutic action of compressed air 
_ may be referred exclusively to its mechanical action on the organisa- 
tion, and to the increase of partial oxygen pressure. The latter 
produces no perceptible effect on the oxidation process in the body ; 
on the contrary, in pathological cases where respiration is impeded, 
it tends to reduce the absolute amount of oxygen taken up and the 
carbonic anhydride expelled, as the organism obtains the necessary 
amount of air with less difficulty, and so the muscular work of the 
respiratory organs is economised. Consequently, the therapeutical 
application of compressed air cannot be considered as facilitating oxida- 
tion and support of the body in sick cases, but as a saving of effort. 
Nevertheless it would be erroneous to conclude that compressed air 
might in these cases be replaced by air rich in oxygen, since the com- 
pressed air exerts a series of favourable influences on the sick organisa- 
tion, and especially on the respiratory organs. The pressures 
employed varied between 1045 and 1143 mm. of mercury. 
J. T. 


Alimentary Value of the Different Parts of the Wheat Grain. 
By A. Girarp (Ann. Chim. Phys. [6], 3, 289—355).—Although the 
envelope of the wheat grain (14°36 per cent. the weight of the whole) 
is rich in nitrogeuous substances (containing 18°75 per cent.), yet 
these substances are shown by direct experiments of the author’s to 
be incapable of assimilation by the human alimentary system, which 
practically leaves the envelope unaltered. Further, amongst these 


- nitrogenous substances is included the ferment discovered by Mége- 
Mouriés, and named by him cerealin (Compt. rend., 50, 407, &c.). 
This substance acts on starch in a manner nearly like that of diastase, 
and during the fermentation in the process of bread-making, it modi- 
fies the gluten of the flour, removing its plasticity, and imparting to 


i) 


it the brown colour which in bread prepared from “ entire flour” is 
commonly but erroneously attributed to the bran diffused through the 
mass. In these and other ways it therefore deteriorates the quality of 
bread. There are assimilable mineral substances contained in the 
bran to the extent of 0°4 per cent. of the whole grain, while the 
purely farinaceous internal parts contain 0°6 per cent. of such 
mineral substances; but considering the variety of materials now 
used for food, the gain in this respect must be regarded as unimport- 
ant, and as not compensating for the inconveniences attending the 
presence of the envelope in the flour. Again, although the embryo or 
germ contained in the wheat grain is rich in nitrogenous substances, 
and these probably assimilable, it also should be eliminated from the 
flour, because it contains not only cerealin, but also a highly oxidisable 
oil, capable of imparting the odour of rancid grease to the whole 
mass. Only the inner farinaceous portion of the grain should there- 
fore be used for human alimentation, and it should be the aim of the 
miller to completely eliminate from his flour all the other parts. 
These, however, need not be lost, for as animals have a larger range 
of digestive power than man, it is possible that the materials we may 
properly reject from our bread, may be received again when trans- 
formed into flesh. R. BR. 
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Use of Milks Preserved by High Temperatures (100° C.) for 
Children’s Food. By A. Baainsxy (Chem. Centr., 1884, 43).—In 
milks preserved by either the Romanshorn or the Scherff method, the 
solubility of the casein in water is increased. The amount of albumin 
present appears to be much diminished. Rennet acts on the pre- 
served milks much less effectively than on fresh cow’s milk, having 
little or no action at 15°, and even at 53° it is necessary to use at 
least twice the quantity to produce an effect equal to that produced 
on fresh milk. Both varieties of preserved milk, on being artificially 
digested with rennet and hydrochloric acid, yield products quite 
similar to those obtained from fresh cow’s milk under the same cir- 
cumstances. <A child may be successfully fed on milk preserved by 
Scherff’s method, no more of the preserved milk being required 
than would be needed of fresh cow’s milk. 


Digestion in the Horse. By Eiensercer and HormeisTser 
(Bied. Centr., 1885, 100—101).—In this paper, which is a continua- 
tion of a previous article (this vol., p. 178), the experiments made to 
ascertain the peculiarities of the extract of the digestive organs of 
the horse are detailed. 

The results obtained are as follows :— 


Aqueous extract of the 


| 
Duodenum. | Jejunum. Neum. Cecum. Colon. Rectum. 


COlOUL ......scccccrcecesecsess| Opaque opalescent | opalescent | opaque | opalescent | opalescent 
white white 
Consistence thick ropy thin thin thin 

BOA CHOM ....ccccccececececeee- acid acid neutral neutral 
BERAUIE ccccusccs cacnsceccsvees much little little much 
ean trace nil nil nel 

Hemialbumin........... ... much nil nil trace 
Xenthoprotein reaciion. strong feeble feeble strong 
I trace nil wil trace 
Sulphat little ? ? light little little 
do. trace trace do. do. nil 


Sugar and odour absent. 

The experiments were made by means of starch paste, cellulose, and 
egg albumin ; the action on starch showed the presence of a diastatic 
ferment, which was destroyed by heat and by putrefaction ; freezing 
only checked its action, without destroying it. Albumin was undis- 
solved except by the extract from the beginning of the duodenum, and 
then only in presence of acid. The emulsive action on fat is possessed 
by the juices, but they are not capable of decomposing it. On cellulose 
the juices have no special action; a fuller account is reserved fora 
future publication. E. W. P. 


Carbohydrates in Human Liver. By Krarscumer (Chem. Centr., 
1884, 184).—The post mortem formation of sugar goes on in the liver 
from a healthy or diseased subject, up to a certain extent, and quite 
independently of the amount of glycogen present at the time. Since 
the glycogen remains intact for a time, the sugar must come from 
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other sources. The degree of fulness of the alimentary canal does 
not in general influence the result. Cases occur in which, with 
considerable amounts of sugar, no trace of glycogen occurs, whilst in 
other cases, in the liver of the lower animals as well as of the human 
subject, the glycogen has not been attacked. In pathological cases, 
both sugar and glycogen may completely disappear from the liver. 
The livers of both men and animals afford a substance containing both 
nitrogen and sulphur, which has not yet been described. When a liver 
free from sugar and glycogen, is de-albuminised by treatment with 
hydrochloric acid and potassium mercury iodide, and the clear filtrate 
is mixed with 5 to 6 times its amount of 90 per cent. alcohol, a small 
snow-white flocculent precipitate is obtained, in appearance exactly 
like glycogen. This shrinks to gum-like flocks on the filter, is largely 
dissolved by water, and can be reprecipitated by alcohol. Neither saliva 
nor mineral acids convert it into sugar; it contains nitrogen and 
sulphur, is not precipitated by phosphotungstic acid, but is precipi- 
tated by potassium mercury iodide, and is distinguished by this and 
other reactions from albumin, peptone, mucin, and gluten. It also 
occurs in livers which contain sugar and glycogen. o Bs 


Uric Acid from the Green Glands of Astacus Fluviatilis. 
By A. B. Grirrirus (Chem. News, 51, 121—122).—The secretion of the 
green gland of the fresh water crayfish (Astacus fluviatilis) is acid to 
litmus-paper, and contains notable quantities of uric acid and traces 
of guanine. D. A. L. 


Acetonuria. By R. v. Jacxscn (Chem. Centr., 1884, 674—675, 
see Abstr., 1882, 1161).— The most sensitive test for acetone is 
Lieben’s iodoform reaction, which shows 0°01 mgrm. of acetone at 
once, and even 0°001 to 0°0001 mgrm. after atime. Next to Lieben’s 
comes Gunning’s modification of it, where ammonia is substituted for 
fixed alkali; then follows Reynold’s test which depends on the solu- 
bility of freshly precipitated mercuric oxide in a liquid containing 
acetone. The test of Legal, Le Nobel, and Penzoldt are less sensitive. 
Lieben’s test also gives a reaction with alcohol, but it is less sensitive 
with this than with acetone. The author prefers Lieben’s test, which 
is applied to the distillate from the urine. He holds it highly pro- 
bable that acetone occurs in urine as such. The author has found 
that the acetone reaction is only obtained with the blood of fever 
patients. He also found in the exhalations of a fever patient, a sub- 
stance which gave the reaction. The contents of the stomach contain 
acetone, but the origin of it has not yet been made out. The feces of 
healthy subjects contain a substance which gives iodoform ; in cer- 
tain sick cases, especially those in which much acetone is found in 
the urine, the fecal distillate gives iodoform, even with ammonia and 
tincture of iodine. The detection of acetone in faeces and the contents 
of the stomach is, however, more difficult than in the blood. 

J. F. 


Turbidity of Albuminous Urine on Heating. By B.J. Sroxvis 
(Chem. Centr., 1884, 42).—The precipitate obtained when many 
albuminous urines are heated is due to the decomposition of the 
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soluble dihydrogen dicalcium phosphate occurring in urine into 
monocalcium phosphate which remains in solution, and tricalcium 
phosphate which is precipitated: 2Ca,(HPO,), = Ca(PO,), + 
Ca(H,PO,)2. On cooling, the reverse action takes place, and the 
precipitate redissolves. Calcium sulphate and oxalate are often 
present in small quantities in the precipitate, whilst magnesium com- 
pounds are usually absent. a. ¥. 


Composition of the Precipitate obtained on Heating Urine. 
By W. G. Suir (Chem. Centr., 1884, 42).—The author arrives at the 
same conclusions as Stokvis concerning the precipitation of tricalcium 
phosphate (preceding Abstract). An aqueous solution of the mono- 
calcium phosphate was just neutralised with ammonia: on warming, a 
precipitate was formed; this was partly redissolved on cooling. 
Mixtures of dihydrogen potassium phosphate and calcium chloride 
did not show this reaction, but on using the sodium instead of the 
potassium salt, the same results were obtained as with the urine itself. 

A. FP. 

Physiological Action of Nickel Salts. By F. Gurkens (Chem. 
Centr., 1884, 43).—Nickel salts, like those of mercury and arsenic, 
when absorbed into the system, set up inflammation in the glands of 
the intestinal tract. Nickel acetate acts with much greater energy 
when injected subcutaneously, than when taken through the stomach, 
as in the latter case, absorption of the poison is largely prevented by 
the formation of insoluble nickel compounds. 

Nickel salts, especially the chloride, show antiseptic properties, 
preventing the decay of animal matter, although the growth of mould 
on vegetables is but little affected. A. P. 


Physiological Action of Nitroglycerol. By M. Hay (Chem. Centr., 
1884, 108).—The pvisonous action of nitroglycerol cannot be ex- 
plained by the action of its constituents. The symptoms are similar 
to those produced by acayl and potassium nitrites. The author found 
that of the three NO; groups present in nitroglycerol, only one is 
removed by the action cf alkalis as nitrate, the other two combining 
with the alkali as nitrite, whilst the oxygen set free oxidises the 
regenerated glycerol. An alcoholic nitroglycerol solution reacts 
rapidly in this sense with an alcoholic sodium hydroxide solution, 
with development of much heat. The formation of nitrite, however, 
occurs even on digesting at 40° an aqueous solution of nitroglycerol 
(1: 860), with alittle sodium hydroxide (0-2 per cent.) ; the reaction 
being complete in about ten minutes. Blood at the temperature of 
the body acts similarly upon nitroglycerol; the blood becomes chocolate 
coloured, as is the case when it is exposed to the action of amyl or 
potassium nitrite. Spectroscopic observation reveals the metahzemo- 
globin band. Reducing agents reproduce the red colour of hemo- 
globin, as in the case of the nitrites above mentioned. Hence nitro- 
glycerol acts by its conversion into nitrite. J. T. 


Physiological Action of £-Collidine Hexahydride. By 
Bocugrontaine and QO. pe Coninck (Compt. rend., 100, 806—808).— 
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A-Collidine hexahydride is obtained by the direct addition of six atoms 
of hydrogen to f-collidine derived from cinchonine, in accordance 
with the equation C;H,N + 8H, = C;,Hy,N. When hypodermically 
injected into the frog, it affects the cerebro-spinal and vasomotor 
systems and finally the pulsations of the heart, but with mammalia it 

roduces death by general debilitation and stoppage of the respiration. 

n its general behaviour, it resembles curari, but more closely cicutine 
(Abstr., 1884, 1047), its isomeride obtained from A-lutidine. 

fe oe A 


Physiological Action of Cinchonamine. By G. Sfe and 
Bocuerontaine (Compt. rend., 100, 644—646).—There is no true 
antagonisin between cinchonamine and digitaline, but if equivalent and 
fatal doses of the two are injected simultaneously, the action of the 
heart of a frog continues to be regular, but the animal eventually 
dies, owing to the action of the cinchonamine on the nervous centres. 
The injection of cinchonamine sulphate causes a very marked increase 
in the secretion of saliva, due to a direct action of the alkaloid on the 
salivary gland. At the same time, the secretion of urine is not 
affected, whilst the secretion of bile seems to be augmented, but the 
effect on the pancreatic juice was not definitely ascertained. Con- 
vulsions are produced by the introduction of cinchonamine into the 
stomach, as well as by injecting it into the veins, and these convul- 
sions are accompanied by a reduction of the arterial pressure, whereas 
the convulsions produced by strychnine and substances of the same 
kind are accompanied by an increase of arterial pressure. This re- 
duction of arterial pressure has, however, already been observed by 
one of the authors in the case of the convulsions produced by the 
injection of cinchonine, cinchonidine, and even ‘quinine. The 
three last alkaloids produce vomiting when introduced into the 
stomach of the dog, but the introduction of cinchonamine in this way 
produces the same effect as when it is injected into the veins and doves 
not cause vomiting. C. H. B. 


Physiological Action of Ptomaines. B. v. Anrep (Chem. 
Centr., 1884, 107, comp. Abstr., 1883, 1157—1159).—The alkaloids 
prepared from musty rye-meal or from mixtures of the meal with pepsin 
or ergot, show toxic properties. These substances exert a poisonous 
action on frogs, but not on warm-blooded animals; the symptoms 
being the same, whether extracts from pure meal, meal with pepsin, 
or meal with ergot, were employed. The strength of the poison 
extracted increased with the degree of putrefaction of the meal. The 
extract from meal with addition of 5 per cent. ergot, or with pepsin, 
was always more poisonous than the extract from pure meal. There 
appears to be no difference in the intensity of action of the extract 
from meal and ergot, and the extract from meal and pepsin. The 
author describes experiments on frogs; the negative results obtained 
with warm-blooded animals are not held to be conclusive. o. F. 


Action of Potassium Nitrite on Blood. By A. Hiyoque (Chem. 
Centr., 1884, 107).—The blood of an animal which has been poisoned 
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by sodium nitrite has a brownish colour, owing to the partial con- 
version of hemoglobin into metahemoglobin. J. T. 


Action and Metamorphosis of some Substances in the 
Animal Organism in Relation'to Diabetes. By K. Atserront 
(Chem. Centr., 1884, 142, from Italia Med., 1883).—Acetone is not 
injurious, and even in large doses produces only intoxication. When 
given to healthy persons in larger doses than 3 c.c. it is passed un- 
changed. When alcohol, glucose, or butyric acid was given to dogs 
or rabbits, neither acetone nor acetoacetic acid could be detected in 
their urine. Isopropyl alcohol is partly converted into acetone, partly 
passed unchanged. Ethyl acetoacetate or acetoacetie acid produce 
nothing like coma diabeticum, but sometimes cause the urine to become 
very albuminous. Levulinic acid causes prostration and rapid death : 
its formation may possibly be the cause of the sudden death some- 
times occurring from diabetes. ie Se A 


Chemistry of Vegetable Physiology and Agriculture. 


Formation of Free Hydrochloric Acid in Plants. By W. 
DermeR (Ann. Agronom., 11, 88—89; from Bot. Zeit., 1884, 791— 
797).—By using methylaniline violet as an indicator, it can be shown 
that citric acid and other organic acids possess the power of partially 
decomposing chlorides in solution at the ordinary temperature, and 
liberating hydrochloric acid. A solution of 0°02 gram citric acid in 
15 c.c. water scarcely changes the colour of this indicator; hut if 
0:7 gram of sodium or potassium chloride be added some hours before 
testing, the colour of the methylaniline violet is changed to blue—the 
same change being produced by very dilute hydrochloric acid. 
Chlorides do not affect methylaniline violet. A trace of chloride 
promotes the action of diastase on starch; according to the author 
this is because the organic acids of the malt infusion liberate a little 
hydrochloric acid. Too much hydrochloric acid, however, retards 
the action. J. M. H. M, 


Micro-organisms in the Soil. By E. Wo.iyy (Bied. Centr., 
1885, 73—82).—In this communication, which is a continuation of a 
former paper (this vol., p. 426), the author details the changes which 
occur in the physical condition of the soil under the influence of the 
various processes of cultivation, but the matter is more of agricultural 
than of chemical interest. E. W. P. 


Formation of Starch in Vine Leaves. By G.'Carponi (Ann. 
Agronom., 1l, 85—86; from Risvista de Vitisoltura ed Enologia 
Italiana, 9, 13).—The author has applied to this study Sachs’ method 
of blanching the leaves by the successive action of potassium hydroxide 
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and absolute alcohol, and subsequently immersing them in a saturated 
solution of tincture of iodine: the amount of starch present is judged 
by the depth of coloration attained. None of the leaves examined 
contained starch before April 28th, but by the 12th of May the forma- 
tion of starch was general, and it continued until November. The 
starch formed in the leaves during sunshine disappears during the 
night. At 4 o’clock on the morning of June 25th, half of a leaf was 
removed, the other half being left attached to the midrib. The half 
removed contained no starch, but two hours afterwards the half which 
remained was found fully charged with starch, which however dis- 
appeared by the next morning. The youngest leaves do not form 
starch, and the older leaves cease to form it after a certain time. 
Hence the justification of pinching out the young shoots formed too 
late to be of any use to the plants, and of removing the old leaves 
below the grape clusters. J. M. H. M. 


Formation and Physiological Significance of Gum. By A. 
B. Frank (Ann. Agronom., 11, 86—87; from Ber. Deutsch. bot. Gesells., 
11, 1884).—As to the origin of gum, the author agrees with Prillieux 
that it is a product of the transformation of the materials contained 
in living wood cells, and that it finds its way through the tissues by 
means of the punctures existing in the walls of the vessels and fibres. 
He considers its physiological function to be that of providing a 
watertight and airtight closure to surface wounds caused by insects, 
frosts, accident, fall of the leaves, &c. The gum formed in woody 


fibre is insoluble in water and does not swell when moistened. 
J. M. H. M. 


Chemical Composition of Artemisia Gallica. By E. Hecker 
and F. ScHLAGDENHAUFFEN (Compt. rend., 100, 804—806).—The thera- 
peutic value of Artemisia gallica, a plant common in France, has been 
completely neglected, for the santonin of commerce is for the most 
part obtained from species of Artemisia indigenous to Russia and 
Turkestan. In this note, it is shown that the French species contains 
about 1 per cent. of an essential oil, together with a crystalline sub- 
stance, probably camphor; from the flower heads, wax, a yellow 
colouring matter, and chlorophyll can be extracted by petroleum ; a con- 
siderable proportion of santonin, together with a resinous substance, 
apparently an isomeride of santonin, by.chloroform, and glucose, tannin, 
a colouring matter and a substance giving all the characteristic reac- 
tions of an alkaloid by alcohol. The presence of the last substance is 
worthy of interest, inasmuch as hitherto no organic base has been 
found in plants containing santonin. V. H. V. 


Composition of Furze (Ulex Europzus). By Troscuxe (Bied. 
Centr., 1885, 115—116).—The two samples of this plant, which is 
largely used for fodder, were cut in October, and were received (1) 
crushed, the other (2) in a natural state. The analyses are as 


follows :— 
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2. 
60°7 p.c. 


In the dry substance— 
Ash . 3°89 
11°25 
3:00 
i 45°66 
Cellulose, &c. .... : 36°20 
Nitrogen , 1°80) 
N. as albumin 4 1°62 
‘ 0°18 


0°74 0°91 


Mentzel finds the nutritive value of this fodder to be 1 : 14°5, but 
Troschke, considering the digestibility of the carbohydrates and oil 
to be 50 per cent., raises the nitritive value to 1 : 9. 

No. 2 gave 1:086 per cent. of ash; this on analysis gave— 


K,0. Na,O. CaO. MgO. Fe. Mn. P,0;. SOs. SiO, CO, 
27°67 16:72 20°66 9°03 225 028 973 454 640 4°47 
E. W. P. 


Growth of Sugar-beet. By B. Corenwinper (Bied. Centr., 1884, 
113—115).—When beet was grown so that it should not receive any 
lime, the weight of the roots was barely one-half of those grown in 
presence of lime, although the weight of the leaves was doubled; the 
percentage of sugar was also lower, but not sothe ash. It is remark- 
able that the absence of lime should have so great an effect on the 
growth of the plant, which under normal conditions contains only 
0°037—0:04 per cent. of it. The author finds that water plants alone 
give trustworthy results when submitted to water culture; other 
plants should be grown in purified sand, to which the manures. may 
be added. EK. W. P. 


Preservation of Dried Washed Sugar-beet Mark Sections. 
By H. Hettriecen (Bied. Centr., 1885, 93—98).—The sections having 
been exposed to different degrees of moisture and of temperature, it 
was found that they were not remarkably hygroscopic, in fact were 
less hygroscopic than many other foods, such as clover and meadow 
hay; moreover, they were not very liable to decomposition, and 
mildew did not form on them so readily as on oil cakeand hay. After 
keeping for eight months, under very unfavourable conditions, they lost 
much less dry matter than rape or earth-nut meal, or clover and 
meadow hay do under similar circumstances. E. W. P. 


Temperature of Hailstones. By Bovusstncavtt (Ann. Chim. 
Phys. [6], 3, 425—429).—In freshly fallen hailstones in the depart- 
ment of the Loire, the author has observed a temperature of 
— 103°, while that of the surrounding air was 26°. Other 
observers have noted temperatures of — 9°; — 4°; and — 2°. 

R. R. 
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Soil of Tunis. By H. Quanrin (Ann. Agronom., 11, 82—84), 
—The ten soils examined by the author are all poor in phosphoric 
acid, the percentages being 0°0065, 0°0408, 0°0084, 0°0572, 0:0416, 
00168, 0°0462, 0°0136, 0°0105 and 0°1530. As the soils are light and 
calcareous, superphosphate or precipitated phosphate will probably 
prove to be the most advantageous manure. ‘The proportions of 
nitrogen vary a good deal, and are as follows :—0°075, 0°090, 0-011, 
0°165, 0°120, 0°143, 0°106, 0°157, 0°072, and 0°048 per cent. The use 
of sodium nitrate is recommended. J. M. H. M. 


Manurial Value of Freshly Fallen Leaves. By Emmertrnu 
and others (Bied. Centr., 1885, 87—90).—Analyses of various leaves 
are given in the annexed table. 
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The manurial value of these leaves has been obtained by multi- 
plying the nitrogen by 5, the phosphoric acid by 2, and the 
potash by 1, and then adding together the products; these 
manurial units (M.U.) are then multiplied by 10 pfennigs. In 
order to draw a comparison, the analytical figures above given have 
been reduced to a mean percentage of water (175), and the money 


value then calculated. 
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Maximum 
Per cent. | Per cent. | Per cent. value per 
P,O;. K,0. ‘* | centner in 
marks. 


Grey poplar 

White willow 

Silver poplar 

Carpin betulus 

Silver birch.......... 
Maple ......eeeeeeee 
Red alder .....+eee.- 


allied 
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Ryestraw ...cccccee 
Barley straw .... 


Calculated on the dry substance, it appears that the fallen leaves of 
maple contain 4 per cent. of valuable matter (Na,0, K,0, CaO, MgO, 
POs, SO3), and poplar and willow 5—5°7 per cent., whilst the rest 
only contains 2—2°3 per cent.; consequently the first three are 


constantly manuring the surface soil beneath their branches. 
E. W. P. 


Manurial Value of Peat Waste and the Concentrated - 
Liquors from Strontium-sugar Factories. By Mircxer (Bied. 
Centr., 1885, 140).—This manure contains 2‘5—3'3 per cent. nitrogen, of 
which only 0°15—0°2') per cent. is derived from the peat, the rest of it 
comes from the roots in the form of nitrates, ammoniacal compounds, 
amides and amido-acids. The potash amounts to 11°5—14 per cent., 
and as it is unaccompanied by other salts which render the impure 


Stassfurt salts harmful, the mixture of peat and waste liquor is 
valuable. E. W. P. 


Analytical Chemistry. 


Modification of the Calcium Chloride Drying Tube used in 
Elementary Analysis. By S. Scumirz (Zeit. anal. Chem., 23, 515 
—517). 


A Simple Fusion Salt. By C. Hoirnor (Zeit. anal. Chem., 23, 
499—501).—Hydrogen sodium carbonate is recommended for the 
decomposition of silicates in place of sodium carbonate or the usual 
fusion mixture of potassium and sodium carbonates. It can easily be 
obtained pure,is not hygroscopic, and does not decrepitate when slowly 
heated. About 12 times as much hydrogen sodium carbonate as 


substance should be used and the mixture heated gradually to redness 
3a 2 
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or until the whole mass is fused. The crucible can be half filled with 
the mixture, so that much smaller crucibles can be used. S. R. 


Solubility of Glass. By E. Boutie (Zeit. anal. Chem., 23, 518). 
—From experiments with numerous flasks, it was found that 100 c.c. 
of distilled water at the boiling temperature will in every two seconds 
extract as much alkaline silicate as will neutralise 0:1 c.c. of a solution 
containing 0°1 gram of oxalic acid per litre; with some old flasks and 
beakers no appreciable quantity was dissolved in the short time 
required for an ordinary quantitative analysis. S. R. 


The Absorption and Determination of Small Quantities of 
Hydrogen Sulphide in Gaseous Mixtures. By Osmonp (Bull. Sov. 
Chim., 43, 70—71).—This is an improvement on Rollet’s method for 
the examination of sulphur when present in small quantities. The mix- 
ture of hydrogen, carbonic anhydride, and hydrogen sulphide is passed 
through a series of bulbs each of which contains a certain quantity of 
silver nitrate solution of known strength. The hydrogen sulphide 
unabsorbed by the first bulb produces a precipitate in the second bulb 
and so on; thus by counting the number of bulbs the contents of 
which have been precipitated, the amount of sulphur present in the 
quantity of substance taken is at once determined. H. B. 


. Nitrogen Determinations by Kjeldahl’s Method. By G. 
CzeczeTKa (Monatsh. Chem., 6, 63—64).—1n Kjeldahl’s process for esti- 
mating nitrogen, the solution of the substance in strong sulphuric acid 
is oxidised by the addition of solid potassium permanganate. The 
author deems it advisable to substitute a saturated solution of 
permanganate in pure sulphuric acid for the solid salt. The reagent 
is not allowed to drop on the surface of the liquid under examina- 
tion ; the tap funnel containing the permanganate must dip under the 

surface of the solution. To avoid loss of ammonia, the caustic soda 

is poured through a Welter’s safety tube into the flask containing the 
oxidised liquid, after the flask is connected with a condenser. 

An alcoholic solution of phenolphthalein is recommended as an 

indicator in titrating the ammonia. W. C. W. 


Estimation of Reverted Phosphoric Acid and of Phosphoric 
Acid in Dicalcium Phosphate. By C. Mour (Zeit. anal. Chem., 
23, 457—491).—The sample (about 5 grams) is first digested three 
times with hot water, then heated for one hour at 60—70° with 25 c.c. 
of an alkaline ammonium citrate solution, the two filtrates mixed and 
f diluted to 250 c.c. To 10—20 c.c. of this solution, an equal volume of 
fuming nitric acid is added, then the ammonium molybdate solution 
in excess, and the mixture allowed to remain for an hour at 85°; 
when cold, the precipitate is collected, and used for determining the 
phosphoric acid in the usual way. Numbers are given showing that 
this method yields results much nearer the truth than those of direct 
precipitation. S. R. 
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Estimation of Graphite in Minerals. By J. B. Mackintosu 
(Chem. News, 51, 147—148).—For the determination of graphite in 
minerals containing organic matter, carbonates, &c., the coarsely 
ground mineral is fused with potash, the fused mass dissolved in 
water, filtered through a Gooch’s crucible, washed with water, dilute 
hydrochloric acid, and then with ammonia, thus leaving the graphite 
practically pure. D. A. L. 


Microscopic Analysis. By Havusnorer (Jahrb. f. Min., 1885, 1, 
Ref., 180—181).—Ceriwm.—When minerals containing cerium are 
treated with sulphuric acid, evaporated to dryness, and the residue dis- 
solved in water with a little sulphuric acid, monoclinic crystals of cerium 
sulphate are first formed. If these crystals are dissolved in a larger 
quantity of water, hexagonal crystals of cerium sulphate are obtained. 
When dilute cerium solutions are precipitated by oxalic acid or 
ammonium oxalate, a curdy white precipitate is obtained, which 
becomes crystalline. It consists of prisms, pointed at both ends. 
From very dilute hot solutions, a salt is precipitated in rather large but 
very thin rhomboidal laming, the acute plane angle of which was 
found to be 86°. 

Yttrium and Thorium.—For the detection of these metals, the sul- 
phates, Y.S,;0.. + SH,O (monoclinic) and ThS,0,+9H,0 (mono- 
clinic) may be employed. The oxalates are, however, better suited 
for the purpose. When a drop of yttrium sulphate is diluted, and a 
drop of concentrated oxalic acid placed in contact with it, the distinct 
tetragonal oxalate is formed. The forms of erbium sulphate and 
oxalate coincide with those of yttrium. When a neutral solution of 
thorium sulphate is treated with dilute oxalic acid, the precipitate 
consists of hexagonal tablets, probably rhombic. 

Niobium and Tantalum.—W hen a powdered niobium or tantalum 
mineral is fused with soda, and the residue treated with a little 
water, the sodium tantalate and niobate remain in the form of fine 
colourless straight prisms. If the sodium salt is dissolved in water 
containing soda, and diluted, Na,Ta,O,, + 25H,O, separates: first in 
hexagonal plates, and secondly as a salt resembling that obtained on 
treating the fused mass with water; it is probably sodium niobate. 
Tantalic and niobic acids dissolve slowly before the blowpipe in a 
bead of phosphoric acid. If the powdered glass is dissolved in 3 c.c. 
of hot water, and a few drop of this solution treated with soda on a 
watch-glass, prismatic crystals of sodium tantalate and niobate are 
formed. If some zinc-dust and two drops of sulphuric acid are added 
to the solution of the phosphoric acid bead, it assumes, after a short 
time, a fine sapphire-blue colour. B. H. B. 


Separation of Aluminium and Iron. By P. Vianon (Compt. 
rend., 100, 638—639).—The solution is mixed with a large excess of 
concentrated trimethylamine and allowed to stand 24 hours. The 
iron is precipitated whilst the aluminium is completely redissolved. 
The precipitate after being washed with trimethylamine until the 
washings leave no solid residue on evaporation, is dried and ignited. 
The results are very accurate. 
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Trimethylamine redissolves chromic hydroxide in presence of ferric 
hydroxide, and probably this difference may also be utilised for the 
separation of these metals. C. H. B. 


Precipitation of Manganese with Bromine. By C. Ho.rnor 
(Zeit. anal. Chem., 23, 491—498). 


Colorimetric Estimation of Manganese. By Osmonp (Bull. 
Soc. Chim., 43, 66—69).—To the solution containing manganous 
chloride, metaphosphate of sodium in excess is quickly added, and 
subsequently lead dioxide. The solution acquires a violet colour from 
the formation of manganic metaphosphate, and this coloration is 
made a measure of the manganese present. The liquid may be 
filtered through paper. Tubes containing known amounts of man- 
ganic metaphosphate are used for comparison. The method is prefer- 
able to the gravimetric method in determining manganese in substances 
containing less than 4 per cent. The lead dioxide may be replaced by 
a current of ozonised oxygen. H. B. 


Estimation of Manganese in Spiegeleisen, Ferromanganese, 
&c. By W. Kanvmann and A. Smoika (Monatsh. Chem., 6, 65—74). 
—This process depends on the fact that a definite compound of man- 
ganese and oxygen is formed when manganese compounds are fused 
with a mixture of borax and potassium sodium carbonate. It is not 
applicable to the estimation of manganese in the silicate or in steel. 


. The following reagents are required: (1.) Fusion mixture, prepared 
by fusing together 2 parts of borax glass with 3 parts of potassium 
sodium carbonate in a platinum dish. (2.) A solution contain- 
ing 100 grams of ferrous sulphate per litre, acidified with 100 c.c. of 
pure sulphuric acid. (3.) A permanganate solution, of which 1 c.c. 
corresponds to 0°0025 gram Fe. 

0°15 to 03 gram of the fincly powdered substance is heated for 
15 minutes in a platinum crucible over a Bunsen burner, and finally 
over a blowpipe. When the crucible is cold, the substance is mixed 
with 20 times its weight of fusion mixture, and the contents of the 
crucible kept in a state of fusion for 20 minutes. The lid is removed 
from the crucible and the mixture well stirred by means of a thick 
platinum wire for 15 minutes. The cold crucible lid and stirrer are 
transferred to a beaker containing 10 or 15 c.c. of the ferrous sulphate 
solution. To facil‘tate the solution of the fused mass, a small quantity 
of sulphuric acid is added. When solution is effected, the unoxidised 
iron is titrated with permanganate. The strength of the ferrous*sul- 
phate solution is determined by taking a second portion of 10 or 
l5c.c., and directly titrating with permanganate. | 

6 atoms of manganese part with 5 atoms of oxygen, which will 
oxidise 10 mols. of FeO to Fe,O,, consequently 6 atoms of manganese 
correspond with 10 of iron. Ww. C. W. 


Analysis of Uranium Compounds. By C. Rammetspere (Chem. 
Centr., 1884, 806).—Uranium is best separated from potassium, 
sodium, and lithium, by igniting the mixture and heating the alkaline 
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uranate thus formed with ammonium chloride in a current of 
hydrogen. The alkaline chlorides may then be extracted with water. 
Thallium can be precipitated by potassium iodide; barium, strontium, 
calcium, and lead by sulphuric acid. Barium carbonate cannot be 
advantageously used for precipitating uranium when magnesium and 
zinc are present, but may be employed for separating it from nickel 
and cobalt. Uranium is best separated from magnesium by precipita- 
tion with freshly prepared ammonium hydrosulphide in slightly acid 
solution, from manganese and zinc by the same reagent, in presence of 
excess of ammonium carbonate. Cadmium and copper are best sepa- 
rated by precipitation as sulphides in acid solution. L. T. 


Iodised Tannic Acid as a Reagent. By O. ScHwEIssINcER 
(Chem. News, 51, 114).—A mixture composed of equal volumes of 
alcoholic solutions of iodine and tannic acid produces a transient rose 
coloration in dilute solutions of any salt having an alkaline reaction. 
With potassium carbonate the colour is perceptible, even with 1 per 
1,000,000. Sulphates and chlorides do not disturb this reaction when 
present in small quantities. In strong solutions the rose is masked 
by a brown coloration. D. A. L. 


Apparatus for Collecting and Analysing the Gases Dissolved 
in Water. By W. Tuorner (Chem. Centr., 16, 129—131, and Rep. 
Anal. Chem., 5, 14—17). 


Estimation of Nitric Acid in Potable Water. By Marrnérer 
(Chem. Centr., 1884, 848).—The method of estimating nitric acid in 
potable water, by means of indigo, is modified in the following way : 
Indigotin is rabbed up with 20—30 times its amount of pure con- 
centrated sulphuric acid ; after one day it is poured into water (1 gram 
indigo to 1°5 litre in water). After settling and filtering, the filtrate 
is diluted until 5 c.c. still give a persistent bluish-green colour with 
5 c.c. of a potassium nitrate solution containing 0°0962 gram nitrate 
per litre. 5 c.c. of the indigo solution corresponds then with 60 mgrms. 
nitric acid per litre. A constant stream of the solution is run drop 
by drop into a mixture of 5 c.c. pure sulphuric acid and 5 c.c. of 
the water sample. Care must be taken not to have a momentary 
excess of indigo solution at any time. 


Calorimetric Estimation of Fuels. By F. Scuwacknérer (Zeit. 
anal. Chem., 23, 453—476).—It is shown, in opposition to Bunte, 
that there is a relation between the theoretical and practical thermal 
values of a coal even when a small calorimeter is employed. The 
calorimeter described requires only 5—10 grams of the coal to be 
burnt in order to give accurate results. The combustion is effected in 
a stream of dry and pure oxygen, and the combustion-products are 
mixed with additional oxygen and led through a layer of heated sugar- 
charcoal to render the combustion complete. The amount of water is 
so regulated that the temperature does not rise more than 10° C. with 
5—6 grams of mineral coal and 2—4 grams of sugar-charcoal. To 
check the results obtained, the thermal value is calculated from the 
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percentage combustion of the coal, by the following modification of 
Dulong’s formule :— 


(8080 x p. c. of C) + (34,462 x p.c. of H) — (621 x p. c. of water) 
100 ; 


A comparison between the numbers, shows that the result calculated 
from Dulong’s formula is in all cases lower than that obtained by the 
direct method. 

The gases formed contain from 0°2—0°8 per cent. of carbonic 
oxide, and the total volume amounts to about 30 litres. The gas 
is analysed and the sum of the products of the rise in temperature 
in degrees C. by the heat capacities (weight x sp. heats) of 
each of the gases, gives the number of calories contained in the gases. 
A correction must be made for the air in the apparatus at the com- 
mencement and also for the free oxygen. Finally, the calorimetric 
value of the sugar-charcoal has to be deducted from the total, the 
difference being the calorimetric value of the coal. S. R. 


No. of calories = 


Detection of Sulphuric Acid in Wine. By P. Ferrari (Chem. 
Centr., 1884, 184).—To detect free sulphuric acid occurring with acid 
and normal sulphates in wine, 20 c.c. of the liquid are shaken up with 
a mixture of equal volumes of alcohol and ether in an 80 c.c. flask. 
After 24 hours, the liquid is thrown on to a filter moistened with the 
wlcohol-ether mixture, and the precipitate washed in the flask with 
the mixture until its reaction is neutral. The precipitate, consisting 
_exclusively of normal sulphates, is dissolved in hot water, and the 
sulphuric acid is precipitated by barium chloride. The alcohol- 
ether filtrate is distilled, the residue is taken up with water, and the 
sulphuric acid in it determined ; only a part of this is to be reckoned 
as free sulphuric acid, as a portion has come from the conversion of 
acid sulphates into normal sulphates and free acid. Since the acid 
formed from the acid sulphate and that from the normal sulphate are 
equal in quantity, the difference between the two sulphuric acid esti- 
mations is to be reckoned as free sulphuric acid. J. T. 


Wine Analysis. By R. U.sricur (Chem. Centr., 1884, 684).—To 
detect sulphurous acid, salicylic acid, and metals in wine and must, 
the author proceeds as follows :—100 c.c. wine or 50 c.c. must and 
50 c.c. water are distilled, and the distillate is collected in a receiver 
containing 5 c.c. of a solution, of which 1 litre contains 5 grams 
iodine and 7°5 grams potassium iodide. After 10 c.c are distilled over, 
the contents of the receiver are tested with some drops of hydro- 
chloric acid and barium chloride. Without interrupting the distilla- 
tion, the next fraction is collected in a receiver containing a drop of 
ferric chloride. If the sample contains only 0:03 gram salicylic acid 
per litre, the well-known reaction immediately appears. The distilla- 
tion is continued until 50 c.c. has passed into the second receiver. The 
residue can be tested for metals by hydrogen sulphide, &c. J. T. 


Determination of Non-volatile Residue in Wines, &c., by 
Evaporation in a Vacuum. By J. Prrer (Bul Soc Chim., 43, 
71—.4). 
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Detection of Saccharose in Wine. By Mepicus (Chem. Centr., 
1884, 852).—In some genuine wines, the sugar was determined first 
directly, and again after boiling with hydrochloric acid. In the 
second estimation, invariably a little more sugar was found (by 
Allihn’s modification of Soxhlet’s method) than in the first. Since 
this might be due to a gum-like substance, 100 c.c. were evaporated 
to one-fourth, and treated with alcohol, when a gummy deposit formed 
on the sides of the vessel. This was dissolved, inverted, and treated 
as for sugar. The amount of copper precipitated agreed tolerably 
well with the difference found above. J. T. 


Estimation of Sugar and Glucose. By L. Barror (Chem. 
Centr., 1884, 687—688).—Circumstances occur in sugar-making in 
which the polarimeter cannot be applied ; in such cases recourse must 
be had to the copper solution. The author, after a comparison of 
various methods, prefers the application of Pellet’s solution, care 
being taken to work always with the same volume and same amount 
of sugar. J. T. 


The + Method of Sugar Analysis. By P. Casamasor (Chem. 
News, 51, 145—146). 


Composition of Starch Syrup, of Honey, and its Adulte- 
ration. By J. Siesen (Bied. Centr., 1885, 134—137).—Starch-sugar 


syrup yields less alcohol when fermented than pure dextrose, but more 


than corresponds with the dextrose supposed to be in the syrup; the 
residue, after fermentation of pure dextrose, will not reduce Fehling’s 
solution, whilst the residue from dextrose syrup reduces it strongly. 
The composition of the syrup is thought to be :—Dextrose 21°97 per 
cent., maltose 15°80, dextrin 41°96, water 20°10, ash 0°30. 

After examining many samples of honey, the author finds that 
saccharose is sometimes present to the amount of 4 per cent. (in one case 
8 per cent.) ; the ratio of levulose to dextrose varies, the total quantity 
being 68—78 per cent. The following represents the average com- 
position of 60 samples :—Dextrose 34°71 per cent., levulose 39°24, 
saccharose 1°08, water 19°98, non-saccharine matter 5°02. Levulose 
of honey is more readily turned brown by hydrochloric acid than dex- 
trose. 'l'o test honey for adulteration with starch-syrup, 25 grams honey 
and 12 grams yeast (free from starch) are dissolved in 200 c.c. water. 
After 48 hours’ fermentation and addition of aluminium hydroxide, it 
is made up to 250 c.c. ; 200c.c. are then evaporated down to 50 c.c. and 
polarised. If any starch-sugar is present, the liquid will be dextro- 
rotatory, for the other constituents yield only levorotatory, or else 
neutral products. The residue, after fermentation, is heated with a 
little hydrochloric acid, when there should be no reaction on Fehling’s 
solution, as honey produces no dextrin. Two other methods are 
mentioned, but not described. EK. W. P. 


Polarimetric Estimation of Sugar in Milk. By M. Scumécer 
(Bied. Centr., 1885, 129—130).—After coagulating 100 c.c. of milk 
by 6. c.c. of 15 per cent. acetic acid, and then boiling the whey with 
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3—4 c.c. of a solution of lead acetate (sp. gr. 1:2), the lactose is esti- 
mated in the clear filtrate by the polariscope. Another method is to 
add 5 c.c. of phosphotungstic acid to the whey and filter. A third 
method is a modification of Hoppe-Seyler’s process, in which after 
50 c.c. of milk are decomposed by lead acetate, 5 c.c. of a 10 per cent. 
solution of alum are added before making up to 100 c.c. All three 
methods give results not agreeing very accurately with one another, 
nor with that obtained gravimetrically. The methods of Soxhlet and 
others are accurate so long as the lactose is pure, but inaccuracies 
appear as soon as milk is operated on; the author believes that these 
differences are due to the existence of some carbohydrates in the milk, 
such as Ritthausen has hinted at. E. W. P. 


Influence of the Lead Precipitate on Polarisation. By F. 
Sacus and R. pe Barsiert (Chem. Centr., 1884, 902—903).—The 
authors found that the precipitate of basic lead acetate had no 
noticeable influence on the polariscopic estimation of osmose-waters 
or molasses, but that it became a source of error in the estimation of 
sugar-cane juice, as in this case the percentage of sugar shown 
increases with the bulk of the precipitate. They then made a series 
of experiments with solutions of pure sugars, to which potassium 
citrate, tannin, sodium oxalate, chloride or carbonate, or potassium 
sulphate had been added, and estimated the sp. gr., weight, and volume 
of the precipitate caused on the addition of lead acetate, and the 
influence on the polariscopic readings. Only in the case of tannin 

‘was the increase of bulk such as exactly to correspond with the change 
of reading. This the authors believe to be due to the presence of 
sodium or potassium acetate in the other cases, which prevents the 
lead precipitate carrying down sugar with it. They, therefore, consider 
that in the analysis of sugar-juice the whole bulk of the precipitate 
should be taken into account, and that both in the analysis of juice 
and of molasses the employment of tannin is to be avoided. -* 

h F. Z 

Trannin’s New Saccharimeter. (Dingl. polyt. J., 255, 293. 
From Bulletin de la Société Industrielle de Nord de la France, 1884, 
107).—In this apparatus the various parts are arranged in a vertical 
position. 


Phenols as Reagents for Carbohydrates. By A. Int (Chem. 
News, 51, 114—115).—In all these experiments, an alcoholic solution of 
the phenol was mixed with the finely powdered carbohydrate and hydro- 
chloric acid and cautiously heated. Cane-sugar with a-naphthol gives 
a red-violet coloration, which disappears on adding water; with 
8-naphthol a yellow colour, which on prolonged boiling changes to dark 
greenish-yellow, with greenish fluorescence ; with resorcinol an intense 
fiery red, and with pyrogallol a fine red colour, both colours being 
permanent with water; phloroglucol gives with cane-sugar an intense 
yellow-red colour, which on addition of water becomes light yellow. 
Milk-sugar gives a violet colour with a-naphthol, yellow with 
8-naphthol, and red-brown with phloroglucol. Dextrin gives a blue 
colour with a-naphthol, yellowish with B-naphthol, and dirty yellow 
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with phloroglucol. Glucose gives a yellowish-green coloration and 
strong green fluorescence with @-naphthol, and yellowish-red with 
phloroglucol. Arabin yields a red colour with a-naphthol, light 
yellow with 8-naphthol, a cochineal-red dye, permanent with water 
with phloroglucol, whilst starch gives a deep reddish-violet with 
a-naphthol, and a faint yellow with 8-naphthol. The last five carbo- 
hydrates all give yellowish-red colours with resorcinol and with 


pyrogallol. D. A. L. 


Detection of Chloral. By Casaut (Chem. Centr., 1884, 198— 
199).—Milk containing chloral was examined as follows :—'The milk 
was vigorously and repeatedly shaken with twice its volume of ether 
and concentrated aqueous potash, then allowed to stand for some 
time. The upper ethereal layer, which was light yellow, and only 
very slightly turbid, was removed, and the aqueous solution treated 
again with ether. The two ethereal solutions were filtered and dis- 
tilled at 45°. To detect the chloral hydrate in the distillate, a part was 
taken and mixed with one-third of its volume of water, and the ether 
allowed to evaporate. Some drops were added to an ammoniacal solu- 
tion of silver oxide previously warmed, a silver mirror immediately 
appeared. A few drops also reduced Fehling’s solution. A portion 
of the distillate was mixed with twice its weight of alcohol, and 
burnt in a lamp with an asbestos wick, under a bell-jar. The smoking 
wick smelled strongly of chloral hydrate and chloroform; a rod 
moistened with ammonia became covered with white needles when 
placed in the bell-jar; the water condensed in the jar had an acid 
reaction, and gave a precipitate with silver chloride. The same results 
were obtained when light petroleum was substituted for ether. 
The author considers no difficulty would be met with in applying the 
method to food, drink, medicines, and the contents of the stomach. 

é. &. 

Estimation of Milk Fat. By L. Liesermann (Zeit. anal. Chem., 
23, 476—486).—The author refutes Wolf’s criticism (Zeit. anal. 
Chem., 23, 87) on the accuracy of his volumetric method for 
estimating fats (Abstr., 1884, 372). The modification of the process 
which is now adopted consists in mixing 50 c.c. of the milk with 
50 c.c. of potash solution of sp. gr. 1:27, then, after five minutes, 
adding 50 c.c. of aqueous ether. The mixture is shaken, and 20 c.c. 
of the ether withdrawn by a pipette, and evaporated to dryness. 
It is best to dry for half an hour at 110°, or to heat over a small 
gas flame until the smell of decomposed butter is detected. The 
areometric method of Soxhlet should be used if this method is 


inapplicable. S. R. 


Tests for Butter. By J. Zannt (Chem. Centr., 1884, 63—64). 
—I. A small quantity of the butter to be tested is heated in a 
porcelain vessel to 130°, allowed a day to cool, and then strongly 
kneaded with a glass spatula. Artificial butters thus treated have an 
odour of tallow, which is not the case with genuine butter, even if 
several months old. II. 2 grams of genuine butter give 0°012 gram 
of ash as a maximum, oleomargarin, &c., give 0°025—0°036 gram. 
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III. Added butyric acid is detected by comparing the quantity 
of acid extracted by washing with water with that of the volatile 
acids obtained by the processes of Hehner, Anghell, or Reichert. 
IV. Pure butter when examined under the microscope at 26—30° 
appears formed of regular transparent spherical nodules. When 
adulterated with vegetable oils, butter begins to lose this appearance 
at 18—24°. Margarin, &c., show a more or less crystalline structure. 
V. Adulteration with vegetable oil may be detected by the smell if a 
small quantity of the butter is well rubbed up in the palm of the 
hand. VI. No genuine butter contains more than 53 per cent. oleic 
acid. A good butter should contain from 87°5—88 per cent. of 
insoluble fatty acids. L. T. T. 


Tests for Butter and Butterine. By J. Horstry (Chem. News, 
51, 114).—When two test-tubes, containing respectively a piece of 
butterine and a piece of pure butter, equal in size, are held in the 
palm of the hand (or heated at 98° F.), the butter takes twice as long 
to melt, and is never as clear and oily as the butterine. Addition of 
alcohol to the ethereal solution of butter causes a voluminous white 
precipitate to form, whereas with butterine no such reaction is 


obtained. D. A. L. 


Toilet Soap Analysis. By E. Vatenta (Chem. Centr., 1884, 
199—200).— Water.—4 to 5 grams of the soap are heated at 60—90° for 
3—4 hours,-then some hours at 100°, and finally at 120°. Alcohol._—In 
the case of the transparent, so-called glycerine, soaps, 50 to 60 grams 
mixed with coarse pumice powder are distilled in a retort; for a con- 
siderable time the temperature is kept at 110°, finally jt is raised to 
120°. The amount of alcohol found is deducted from the water. 
Ash.—5 to 10 grams are burnt in small portions in a platinum crucible ; 
the ash may reach 20 to 35 per cent. The ash is examined for sodium 
silicate. In its absence, the amount of alkali that was combined with 
fatty acids is estimated by titrating the aqueous extract of ash 
with standard acid; otherwise the total alkali, silica, chlorine, and 
sulphuric acid must be determined, or an estimation of the carbonic 
anhydride must be made. Fatty acids.—5 to 10 grams are heated in a 
capacious dish with dilute sulphuric acid (1 : 15) until the fatty acid 
floats on the surface as a clear oil. A weighed quantity (5 to 10 grams) 
of previously fused stearin or wax is now added, so as to solidify the 
separated acids after cooling. The cake obtained is repeatedly melted 
with water, fused on the water-bath in a platinum dish, and allowed 
to cool. After drying in a vacuum, it is weighed. The weight 
found, after deducting the stearin added, may be taken as fatty acid 
hydrate, or 3°25 per cent. may be deducted to obtain the anhydrous acids. 
Otherwise 20 to 30 grams of soap may be treated as above, and the 
fatty acids filtered through a moist paper, washed well, dried at 100°, 
and finally in a vacuum, and weighed. The fusing point, &c., may 
then be determined. Glycerol.—5 to 10 grams of the soap are decom- 
posed with sulphuric acid, filtered, washed with a little warm water, 
and the filtrate evaporated, after neutralisation with sodium carbonate. 
The dry residue is extracted with ether alcohol (1:5), and the 
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extract is evaporated at the lowest possible temperature, finally dried 
over sulphuric acid, and weighed. he 


Testing Oil of Cassia. By G. Herre (Chem. Centr., 1884, 910— 
911).—Hager’s method of testing, by shaking the oil of cassia with its 
own volume of light petroleum, is satisfactory in most cases; but if 
the adulterant is copaiva resin, it is not extracted by this method. 
Such an adulterated oil also dissolves in 80 per cent. alcohol and in 
glacial acetic acid to a clear solution, although the resin alone is 
insoluble in acetic acid. L. T, T. 


Valuation of Indigo. By C. Rawson (J. Dyers and Colourists’ 
Soc., 1885, 74—-81).—The object of the research was to devise some 
method whereby the exact composition of indigo, so far as its tinctorial 
power was concerned, might be determined, as mere inspection of the 
sample is apt to produce an error of 3d. to 9d. per |b. Moreover, many 
of the methods recommended in text-books are utterly untrustworthy, 
and the opinions concerning the degree of solubility of indigo in 
sulphuric acid, as stated by various writers, are very diverse. After 
repeated experiments, the author has adopted the following as the 
most trustworthy and rapid method: 1 gram of finely powdered 
indigo is mixed with its own weight of ground glass; this mixture 
is carefully added during constant stirring to 20 c.c. of sulphuric 
acid (sp. gr. 1°845) contained in a cylindrical porcelain crucible 
(capacity 14 0z.), the whole is then heated in an oven for one hour at 
90°, and the sulphindigotic acid afterwards diluted, and made up to 
l litre. There appears to be no advantage in heating for any longer 
period. To estimate the indigotin present in the filtered solution, the 
permanganate process is preferred, as by the use of chlorine or 
potassium dichromate, the results are always too high; the poorer the 
quality of the sample the greater will be the error, nor is the per- 
manganate process free from error, but that error can to some extent 
be eliminated. Bleaching powder, potassium chlorate and dichromate, 
are unsatisfactory, for the indigo solution must be of such a strength 
that, in the case of inferior qualities, the end of the reaction is obscured 
by the dark colour of the liquid. When, therefore, a sample is to be 
estimated as easily and rapidly as possible, and with accuracy, the per- 
manganate process is to be used: 50 c.c. of the solution of sulph- 
indigotic acid are taken and diluted to 250 c.c., and then titrated with 
potassium permanganate (0°5 gram per litre), the end of the reaction, 
the change to light yellow, being clear and distinct ; 316 parts perman- 
ganate = 655 parts indigotin. The other constituents of raw indigo, 
namely, indigo-brown, -red, and -gluten, are also affected by oxidation, 
and experiments have been made to ascertain to what extent the 
action affects the estimation of pure indigotin. Medium quality 
indigo was treated with hydrochloric acid, alcohol, and sodium 
hydroxide, and the extracts evaporated to dryness, dissolved in 
sulphuric acid, diluted and filtered, and then submitted to oxidation. 
The alcoholic extract consisted principally of indigo-red, but a small 
quantity of brown was present as shown by the formation of a brown 
precipitate when water was added; the red is acted on by perman- 
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ganate in a manner similar to indigotin. The sodiurn hydroxide 
extract consisted of indigo-brown; it was dissolved in acid, but was 
precipitated on adding water; on this compound, permanganate had 
but little action. The hydrochloric acid extract contained indigo- 
gluten, resinous substances, and mineral matter, notably ferrous salts ; 
the amount of permanganate required to oxidise this solution varied 
with the quality of the original sample. Now as indigo-red is no 
impurity, and indigo-brown has no action, it is evident. that the in- 
accuracy of the process is due to the presence of substances soluble in 
hydrochloric acid. ‘To eliminate this error, the following method has 
been devised. The 50 c.c. of the filtered solution of indigo are first 
mixed with 50 c.c. of water and 32 grams sodium chloride; after 
remaining for two hours, the precipitate of sodium sulphindigotate is 
filtered off and washed with 50 c.c. of sodium chloride solution 
(sp. gr. 1:2), after which it is dissolved in hot water, cooled, mixed 
with | c.c. sulphuric acid, diluted to 300 c.c., and titrated ; a correction 
of 0°0008 ¢c.c. must be introduced to allow for the sulphindigotate 
dissolved in the salt solution. 

The employment of Ullgren’s method (this Journal, 1865, 217) is 
not altogether satisfactory, the results being too high. Miiller’s process 
(Amer. Chemist, 5, 128) is very accurate, but the author has some- 
what modified it with advantage. The solution of sodium hypo- 
sulphite is prepared by placing some zinc in a 100 c.c. flask, and 
adding a solution of sodium hydrogen sulphite (sp. gr. 1°30). The 
flask is then corked, and allowed to remain until there is no longer an 
odour of sulphurous anhydride, after which the liquid is decanted and 
diluted with 5 litres water, containing 0°05 gram of calcium hydroxide 
in suspension ; after subsidence, the clear liquid is syphoned off and 
stored ; to prevent oxidation, 50 c.c. of petroleum is added ; to further 
prevent change, the bottle is covered with black paper; to remove 
the liquid, a syphon tube is introduced into one perforation of the 
cork, whilst another perforation admits of connection with a coal-gas 
supply. For the standardising of this solution, a modification of 
Bernthsen’s process (Abstr., 1881, 310) is used. Standard copper 
sulphate is prepared by dissolving 1904 grams of the crystallised 
salt (= 1 gram indigotin) in 1 litre water containing 100 cc. of 
ammonia (0°880); of this mixture 50 c.c. are then boiled to expel air 
and cooled. The flask in which the titration is performed is provided 
with a perforated stopper to admit a burette containing indigo-carmine 
as indicator, another burette for the hyposulphite so arranged that 
only coal-gas or hydrogen shall have access to the liquid, and an exit 
and inlet tube for admission of gas to the mixture in the flask. 
Hyposulphite is run in until the copper solution is nearly colourless, 
when a few drops of carmine are added, and then a further quantity of 
hyposulphite until a brownish-red colour is assumed—the end of the 
reaction is sharp; the quantity of the hyposulphite required to de- 
colorise the carmine is very small, but it must be previously deter- 
mined. One molecule of ammoniacal copper solution is decolorised 
by the same quantity of hyposulphite, as one molecule of indigotin 
dissolved in sulphuric acid, so that using the above quantities, 50 c.c. 
of copper sulphate are equivalent to 0°U5 indigotin, so that supposing 
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25 c.c. of sodium hyposulphite have been run in, each c.c. will cor- 
respond with 0-002 indigotin. To prepare the indigo sulphate for titra- 
tion, the indigotic acid, as previously described, is diluted to 1 litre ; 
of this 50 c.c. are boiled and cooled; solutions of indigotin and better 
qualities of indigo are pale yellow when reduced, but if the quality is 
low, the final solution is brownish-yellow. As hyposulphite has no 
action on indigo-red, -brown, or -gluten, this last process gives the 
percentage of indigotin only; but if iron is present in the ferric state 
then the results are too high, for hyposulphite reduces ferric salts to 
ferrous, but the quantity required is exactly the same as that required 
to reduce the copper solution; it is only in low class indigo that 
there is much iron, and then it is chiefly in, or is subsequently reduced 
to, the ferrous condition. 

The sublimation process as worked by Crum and Lee (Abstr., 1884, 
1438) is stated by the authors to be satisfactory, but Rawson thinks 
otherwise, for although estimations of one sample made under one cover 
may agree, yet if another cover is employed, a difference of 2 per 
cent. may be found ; he has also found that the other constituents of 
indigo are more or less affected by sublimation, and that pure indigotin 
is partly decomposed, leaving a brown residue amounting to 10 per 
cent. of the whole; with inferior samples, the results are too high, 
whilst with samples rich in indigotin the results are too low. 

Amongst the methods of estimating indigotin by reduction, Crace- 
Calvert’s method of reduction by ferrous sulphate and sodium 
hydroxide has been thoroughly examined. The process now proposed 
for general practice is to mix 1 gram of finely powdered indigo with 
2 grams ferrous sulphate, 5 grams sodium hydroxide and 1 litre water 
in a flask closed by a cork with three perforations, one for a syphon, 
the other two for a constant supply of hydrogen; the mixture is kept 
at a little below boiling point for 14—2 hours, when 500 c.c. of the 
clear liquid are syphoned off, and allowed to oxidise ; excess of hydro- 
chloric acid is then added, and the precipitate well washed with hot 
water; the indigo-brown and -red are removed by hot alcohol, and 
the pure indigotin dried at 100°. Finally Rawson describes a new 
method devised by himself, and recommends it as being very accurate 
and rapid. One gram of finely powdered indigo is ground to a thin 
paste with water, and introduced into a flask with 500—600 c.c. lime 
water; the cork of this flask is fitted with tubes as in the previously 
described method. The liquid is heated to 86°, and to it is added 
100—150 c.c. of sodium hyposulphite (five times stronger than 
that already described), when it assumes a yellow colour, after which 
it is heated nearly to boiling for half an hour; after subsidence 
500 ¢.c. are syphoned off into a conical flask when oxidation ensues. 
After complete oxidation excess of hydrochloric acid is added, and 
the precipitate of indigotin and indigo-red is filtered off, and the red 
removed by alcohol. The principle of this method has been applied 
to a volumetric process, but the results at present are not satisfactory 
enough to warrant publication. E. W. P. 


Valuation of Hay by Chemical Analysis. By A. Maver 
(Ann. Agronom., 11, Y0—93).—The author demonstrates the mis- 
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leading character of the ordinary chemical analysis as a guide to the 
nutritive or market value of samples of hay, and declares that a simple 
botanical analysis, giving to each species the value assigned by long 
experience, is far preferable. As an example he cites four samples of 
hay, sold at the following prices :—(1) Frisian hay 20 florins per 500 
kilos. ; (2) hay from L’Yssel, 18 florins ; (3) blue hay from La Lende, 
11 florins; (4) inferior hay from marshy soil, 6 florins. The ordinary 
chemical analysis of these samples yielded the following results :— 


No. 1. No. 2. No. 3. No. 4. 
TEE ccccsonnces 91 9°2 9°4, 10-2 
Albuminoids ....... 88 93 10-2 71 
Ether extract 31 2°5 2°8 13 
Soluble carbohydrates. 42°9 40°8 42°8 42°5 
Crude fibre.......... 29°0 29°5 30°2 33°0 


Regarding as is usual, the albuminoids as worth double as much as 
the ether extract (fat) and four times as much as the soluble 
carbohydrates, the following proportional values are arrived at :— 
No. 1, 20 florins; No. 2, 19°77 florins; No. 3, 21°28 florins; and 
No. 4, 17°17 florins. Thus No. 3 appears by chemical analysis to be 
worth more than No. 1, although it can be bought at half the price. 
Botanical analysis of the same four samples discloses the following 
species :—the dominant species in each sample being italicized. 


No. 1. No. 2. 


Grasses : Anthoxanthum odoratum. | Grasses : Poa trivialis. 
Agrostis vulgaris. Festuca elatior. 
Poa trivialis. Glyceria maritima. 
Holcus lanatus. Cynosurus cristatus. 
Cynosurus cristatus. Bromus mollis. 
Glyceria maritima. Hordeum secalinum. 

Leguminose : Trifolium pratense. Trifolium minus. 

Weeds: Agrostis alba. T. pratense. 
Ranunculus repens. Agrostis alba. 
Lychnis flos-cuculi. Ranunculus repens. 
Veronica serpyllifolia. Plantago lanceolata. 
Cerastium glomeratum. Carex vulpina. 
Alopecurus geniculatus. Crepis virens. 
Hordeum murinum. Cerastium glomeratum. 
Moss (hypnum). 


No. 3. No. 4. 


Grasses : Poa fertilis. Grasses : Anthoxanthum odoratum. 
Anthoxanthum odoratum. Weeds: Juncus (several). 
Weeds: Agrostis canina. Carex (several). 
Triodia decumbens. Equisetum limosum. 
Molinia ccerulea. Sphagnum. 
Phragmites communis. Other mosses. 
“Carex (several). Scutellaria galericulata. 
Salix repens. Comarum palustre. 
Cirsium palustre. Lychnis flos-cuculi. 
Potentilia tormentilla. Galium palustre. 
Polystichum thelypteris. 


Two species of the best and two of the worst of the plants enumerated 
above were submitted to analysis with the following results :— 
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Crude 
protein, Digestible 
Nx625. Albumin. Nuclein. albuminoids. 
Anthovanthum odoratum.. 10°8 8-2 61 4°7 p. ¢. 
Poa pratensis 65 4°8 37 
Equisetum hyemale and 
arvense . 78  - 
8:4 62 ,, 


The nuciein, or indigestible nitrogenous matter, was estimated by 
Stuzter’s process of artificial digestion; the albumin by copper 
hydroxide. These chemical results again are in contradiction with 
the values given by experience. There may be deleterious substances 
in the weed grasses and other plants which detract from their theo- 
retical nutritive value. J. M. H. M. 


Separation of Alkaloids in Forensic Analysis. By H. 
Beckxurts (Chem. Centr., 1884, 905).—By the following method, the 
employment of amyl alcohol in the separation of morphine and 
narceine may be avoided. The mass to be investigated is extracted 
with spirit acidified with oxalic acid and the united extracts treated as 
usual. After shaking out with ether, the acid solution is exact! 
neutralised with lime- or baryta-water and washed with ether. The 
washed liquid is filtered, and the precipitate—which consists of 
calcium (or barium) oxalate, together with any morphine or narceine 
present—is dried and extracted with boiling alcohol. This solution on 


evaporation leaves the morphine and narceine in a much purer state 
than when amy] alcohol is employed. L. T. T. 


Pepper Powder. By W. Lenz (Zeit. anal. Chem., 23, 501—513). 
—Satisfactory determinations of the purity of samples of pepper 
cannot be made by extraction with various solvents, as the employ- 
ment of different forms of extraction apparatus will give entirely 
different results. For example, a sample of pepper when treated with 
light petroleum for 12 hours in a Soxhlet’s apparatus gave 1°98 
per cent. of extract, whilst with Tollens’ apparatus in 11 hours as 
much as 4°55 per cent. was obtained. This is due to the higher tem- 
perature of the light petroleum in the last-named apparatus as well as 
to differences in the construction of the two forms of apparatus. It 
has been recently proposed (Pharm. Centr., 24, 566) to strew the 
pepper on a strong aqueous solution of iodine. In this way the 
pepper is coloured blue and palm-nut powder yellow, and the larger 
particles can be separated mechanically. The author confirms the 
usefulness of this method. As pepper is characterised by its large 
amount of starch as compared with that in its common adulterants, 
the only trustworthy method for a quantitative estimation is to convert 
the contained starch by boiling with dilute hydrochloric acid and to 
determine the sugar formed by means of Fehling’s solution. 

The mean amounts of sugar obtained from the dry substances 
(calculated as free from ash) are :—Black pepper, 52 per cent. ; white 
pepper, 60 per cent. ; palm-nut powder, 22°6 per cent. (free also from 
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fat) ; pepper husks, 16°3 per cent. No pepperif pure should give less 
than 50 per cent. of sugar when calculated in this way upon the dry 
substance freed from ash. The percentage of palm-nut powder con- 
tained in the pepper can be approximately calculated by subtracting 
the percentage of sugar from 52 and dividing the product by 0°29. 
S. R. 

Detection of Sugar in Urine. By C. Giacomo (Chem. Centr., 
1884, 185).—In testing urine for sugar with copper solution, the blue 
coloration frequently disappears and passes into yellow. The author 
finds that neither colouring matter, gum, albuminoid nor extractive 
matters cause this change, as after their removal by means of animal 
charcoal and lead acetate the sugar reaction sometimes fails; if, how- 
ever, an alcoholic extract of the urine extract is treated with concen- 
trated alcoholic zinc chloride, filtered and evaporated after 48 hours, 
then the presence of sugar will be indicated by the copper solution. 
It is the creatinine, so removed, which prevents the reduction of the 
copper salt by the sugar, as it reduces the copper salt and combines 
with the cuprous oxide produced to form a white granular powder, 
soluble in ammonia and alkalis. This reaction is so delicate that 
rodeo Of creatinine can be detected. The sugar reaction only takes 
place when all the creatinine present has combined with cuprous 
oxide, so that in presence of creatinine a larger quantity of copper 
sulphate is required, and Trommer’s test requires to be so modified 
that 10—12 drops tartaric acid, much copper sulphate, and an excess 
of potassium hydroxide are added to the urine. J. T. 


Estimation of Dextrose in Urine by Means of the Soleil- 
Ventzke Polarimeter: Levorotary Substances in Urine. 
By W. Mixer (Pfliger’s Archiv, 35, 76—108).—The author has 
examined a very large number of urines both with the polarimeter and 
by titration with Fehling’s solution, and confirms the non-agreement 
between the two methods, to which attention has several times been 
drawn. The result is to show that in most cases less sugar is 
indicated by the polarimeter than by Fehling’s solution. The 
presence of levulose having been suggested as a cause of the 
discrepancy, this substance was sought for, but with negative results. 
The author’s experiments finally led to the conclusion that a levo- 
rotary substance of an acid nature was present in many diabetic 
urines, and experiments on the isolation of the substance were in 
progress when he became aware of Kulz’s discovery of pseudo- 
hydroxybutyric acid in the urine in some severe cases of diabetes 
(this vol., p. 284), and therefore abandons his researches on the 


subject. A. J. G. 


Sources of Error in the Titration of Carbamide with 
Mercuric Nitrate. By H. Braun (Pfliiger’s Archiv, 35, 277—294). 
—In this titration (when neutralisation is not resorted to during the 
titration) the author finds that Liebig’s correction does not lead to 
correct results. For solutions containing more than 0°2 gram per 
10 c.c., however, fair results can be obtained by adding 0:1 c.c. for 
every additional c.c. above 20 of mercuric nitrate required per LO c.c. 
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of carbamide solution. It is necessary that the whole volume of the 
mercury nitrate should be run in at once; a slow titration gives 
discordant results. The presence of free nitric acid appears to still 
further increase the rise of the amount of mercuric nitrate used with 
the increase in the amount of carbamide solution. A. J. G. 


Chemistry of Urine. By H. Spreimorr (Chem. Centr., 1884, 851). 
—The author has experimented with Khrlich’s diazo-reaction, and has 
ascertained that urine which gives no reaction with the normal solu- 
tion gives only a pseudo-reaction with stronger solutions, and not the 
true froth colour and green precipitate. A red coloration is always 
accompanied by a green precipitate; the application of concentrated 
diazo-solutions are to be avoided. The author found that diazo- 
benzenesulphonic acid can be used to detect ethyl acetoacetate in 
urine. A strong solution must be employed. Equal quantities 
of urine and the reagent are mixed, and saturated with ammonia, 
not with potash. If a red coloration appears, a small quantity 
of the mixture is treated with hydrochloric acid, when a violet 
coloration should be obtained. The rest of the urine mixture is 
treated with a large excess of ammonia or potash, when a distinct red 
colour is obtained even when largely diluted. J. T. 


Technical Chemistry. 


Behaviour of the Haloid Compounds of Silver to the 
Solar Spectrum. Action of Dyes and other Substances in 
increasing the Sensibility of the Salts. By J. M. Ever (Monatsh. 
Chem., 6, 1—47).—This paper contains several diagrams which indi- 
cate the degree of sensitiveness to various portions of the solar spec- 
trum, exhibited by dry gelatin plates prepared with different physical 
modifications of silver bromide, silver iodide and chloride, and also 
with mixtures of bromide and chloride and iodide. The action of a 
large number of dyes in increasing the relative sensibility of the 
plates to different coloured rays of light is also shown by diagrams. 

The author confirms Abney’s observation that a mixture of silver 
bromide and silver iodide gelatin emulsion exhibits two maxima of 
sensitiveness, and he also confirms Schumann’s statement that the 
two separate maxima are merged into one when the mixed emulsion is 
digested for an hour. The sensitiveness of such an emulsion is 
greater for the less refractive rays than that of pure silver bromide. 
The best results are obtained with silver bromide containing 5 per 
cent. of silver iodide. 

Hofmann’s violet and other commercial violets increase the sensi- 
tiveness of the plates to orange, yellow, and green rays. Jodine green 
is the best sensitiser for the ultra-red. Cyanin is very good for 
orange and red. The total sensitiveness to white light is only one- 
tenth or one-fifth that of uncoloured plates, but. the relative sensi- 
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tiveness for orange is increased a hundredfold. With these plates a 
dull, dark red light should be used. 

The eosin colours are good sensitisers for green, yellowish-green, 
and yellow, but not for red. A mixture of cyanin and eosin yields 
excellent results. 

The sensitiveness of an ordinary silver bromide gelatin plate is 
increased by immersion in ammonia, or in an alcoholic solution of 
silver nitrate. Treatment with the latter solution also increases the 
sensitiveness of a silver bromide gelatin plate which has been 
coloured with eosin. 

The gelatin can be completely removed from silver bromide in the 
ordinary emulsion by prolonged washing; some of the colouring 
matter in the coloured plates also remains firmly combined with the 
gelatin or silver bromide. The maximum of sensitiveness in the 
silver bromide gelatin plates coloured with eosin or aniline-red does 
not correspond with the maximum of absorption of the coloured 
gelatin. The former maximum lies nearer the red end of the 
spectrum than the latter. 

The author is of opinion that the silver bromide gelatin plates 
which have been sensitised with cyanin or iodine-green yield much 
better results than “collodion emulsion” in photographing the red 
end of the spectrum. 


Oxidation of Ammonia in Spring Water. By H. F.ixck 
(Chem. Centr., 1884, 676—677).—W. Hempel has shown that the 
presence of calcium hydrogen carbonate in water essentially favours 
the formation of nitrate, whilst the presence of other calcium salts, 
for example, the sulphate, does not facilitate it. The author has 
ascertained that this oxidation, usually ascribed to the action of 
organised forms, can proceed without those forms. He employs two 
beakers placed at different levels, and connected by a fold of filter- 
paper. A liquid passing from the upper glass to the lower one by 
means of the paper is largely exposed to the air. Ammonia water 
thus treated gives rise to the formation of ammonium nitrite. Ammo- 
nia above a certain amount stops the oxidation. A 1 per cent. solu- 
tion is ineffective, whilst a 0°2 per cent. solution shows the nitrite 
reaction with iodide-zine-starch solution very clearly. With 0-1 per 
cent. the water in the lower beaker has a neutral reaction, and gives 
the nitrite reaction; it contains ammonium nitrate along with the 
nitrite. Presence of calcium hydrogen carbonate, us well as sterilisa- 
tion of the paper by mercuric chloride, or by exposure to a tempe- 
rature of 140°, does not prevent oxidation. It may readily be understood 
that in a porous soil, such that the enclosed gases are readily changed, 
and water with much less than 1 per cent. of ammonia is present, the 
formation of nitrate and nitrite can proceed without the intervention 
of organised forms. J. T. 


Potassium Dichromate as an Antiseptic. By Lavsorrois 
(Chem. Centr., 1884, 676).—Potassium dichromate (1 per cent.) acts 
as an antiseptic, preventing the putrefaction of urine and milk. 
Three eggs were taken, of which one was left whole, the second was 
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injected with 10 drops of a 1 per cent. solution of dichromate, and 
the third was injected with 10 drops of al per cent. carbolic acid 
solution. After three months the first and second were undecomposed, 
whilst the third was quite rotten. Dichromate cannot be used for 
food preservation on account of its poisonous properties. 


‘Ss 

Water-vapour in Gas Generators. By A. Scumipt (Chem. 
Centr., 1884, 203—205).—The author considers the effect of working 
with and without the introduction of steam when coke is the fuel 
employed in the generator. 

Coke-gas without Steam.—From calculations given, a unit-weight of 
carbon burnt to carbonic oxide develops 2480 heat-units in the 
generator, and the gas produced has a calorific value of 826; conse- 
quently an excess of heat is produced there which more than com- 
pensates for the loss by radiation. 

Coke-gas with Steam.—The gas produced has a calorific value of 
1772, which is more than double that produced without steam. In 
practice, however, the gas formed would be less favourable, as the 
heat lost by radiation must be produced by the combustion of more 
carbon by the air. 

Theoretical Maximum of Steam.—Theoretically a coke with 10 per 
cent. ash, 5 of moisture, and 85 of carbon, would require 60 per cent. 
of steam to obtain the best results. But in practice the maximum can 
never be reached. 

Economy of Fuel.—With 18 kilos. of steam, there is produced as 
above 54 kilos. of carbonic oxide with 23°14 kilos. of carbon. If this 
amount of carbon be burnt without steam, 54 kilos. of carbonic oxide 
and 103 kilos. nitrogen, together 157 kilos. of gas, whose calorific value 
is 826, are formed, so that the gas could produce 157 x 826 = 129,682 
heat-units.. If the same amount of carbon be burnt with steam, then, 
as is shown in the paper, 54 kilos. carbonic oxide, 2 kilos. hydrogen, 
and 50 kilos. nitrogen, total 106 kilos. of gas, would be produced, whose 
calorific value is 1770; the total heat producible by this gas would be 
106 x 1770 = 187,620 units. Hence the gain with steam amounts to 
187,620 — 129,682 = 57,938, roundly 58,000 units of heat. To pro- 
duce this amount of heat 58,000 + 8080 = 7°17 kilos. of carbon would 
be required, or 23°14 + 7°17 = 30°31 kilos. Hence the economy in fuel 
amounts to 23°6‘per cent. This gain is evidently not an absolute one, 
as all the heat set free in the generator is not lost. For large works 
with a central arrangement of generators the gain by the use of steam 
would be considerable, but with a separate generator for each furnace, 
and the two in close proximity, the gain is not so great. In both 
cases, however, the admission of steam acts beneficially in atilising 
heat produced in the generator, so that the walls are protected, and 
less sintering of the ashes takes place. 


Obtaining Hydrochloric Acid from Calcium Chloride. By 
E. Sotvay (Dingl. polyt. J., 255, 307).—The author has found that 
by mixing calcium chloride with silica and alumina in such propor- 
tions that the calcium chloride present in the mixture corresponds with 


the theoretical quantity of silica and alumina, a mass is obtained which 
362 
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fuses at the temperature at which the reaction takes place, so that the 
working of the apparatus is greatly hindered. On adding more silica 
and alumina the product is rendered more infusible, but loses the pro- 
perty of forming a good cement. The residue is no longer basic, and 
not clean enough. It is possible to overcome these difficulties by 
adding to the mixture a sufficient quantity of residue from a preceding 
treatment. The new mixture is found to resist the action of heat, 
although it contains as much lime as that prepared with the theo- 
retical quantity of calcium chloride, silica, and alumina. D. B. 


Obtaining Iodine in Peru. (Dingl. polyt. J. 255, 299.)— 
According to the Génie civil, 1884, 5, 106, about 1600 kilos. of iodine 
are produced monthly at the works of Peruana in the province 
Tarapaca, in Peru, from the iodous mother-liquors obtained in the 
manufacture of sodium nitrate. The forms of apparatus constructed 
by R. Harvey and J. T. North in 1881 are employed for the prepara- 
tion of the hydrogen sodium sulphite used to precipitate the iodine, 
and for distilling the latter. The hydrogen sodium sulphite is 
obtained by saturating a solution of soda with sulphurous anhydride. 
The soda is prepared by furnacing an intimate mixture of sodium 
nitrate and coal-dust. The essential constituent of the product of the 
reaction is soda contaminated with sodium chloride, sodium sulphate, 
earthy ingredients, and unburnt coal. D. 


Composition of the Gas from Pyrites Burners, and the 
Influence of the Glover Tower in the Manufacture of Sul- 
phuric Acid. By Scnueurer-Kestner (Compt. rend., 100, 636— 
638).—Sulphuric anhydride is rarely absent from the gas from 
pyrites burners (see this vol., p. 199), and it sometimes amounts to as 
much as 9 per cent. of the total quantity of sulphurous anhydride 
produced. The sulphuric anhydride is rapidly converted into sul- 
phuric acid by the moisture in the air, and no anhydride is found in 
the gas after it has passed through the flue connecting the burners 
with the condensing apparatus. The acid which is thus formed is 
condensed in the Glover tower. 

During 16 days, the acid introduced into the Glover tower and 
that ranning from it was collected, and it was found that 15:7 per 
cent. of the total acid produced was formed in the Glover tower. In 
another experiment the acid formed in the chambers was collected 
separately, and the proportion formed in the tower was found to be 
16°3 per cent. of the total yield. This proportion represents almost 
exactly the increase in the producing power of the chambers resulting 
from the use of the Glover tower; at Thann this increase is 15—18 
per cent. 

The formation of sulphuric acid in the Glover tower is due (1) to 
the condensation of the sulphuric acid formed by the hydration of the 
sulphuric anhydride in the burner gases; (2) to the action of the sul- 
phurous anhydride on the nitrogen oxides from the nitrated vitriol ; 
(3) to the occurrence in the upper part of the tower of the same 


reaction or reactions that take place in the leaden chambers. 
C. H. B. 
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Method of Hardening Plaster. By Juiiz (Compt. rend., 100, 
797—799).—Plaster is the only material for building purposes which 
increases its volume after application, but it possesses the disadvantages 
of want of firmness. It is proposed to harden it by mixing 6 parts 
of plaster with 1 part of rich lime; drying the mixture, and then 
soaking it for a short time in the sulphates of metals precipitated by 
lime, of which the most convenient are those of zinc and iron. If the 
latter be used the plaster assumes after a time the characteristic tint 
of ferric oxide, but its resistance to fracture is 20 times as great 
as ordinary plaster. Such a mixture may also be used as a cheap 
substitute for parqueterie flooring. V. H. V. 


Improvements in Metallurgy. (Dingl. polyt. J., 255, 375—388 
and 421—426.)—To increase the durability of basic linings, W. F. 
Batho proposes to mix the composition forming the lining with 10 per 
cent. of iron or steel wire cuttings. 

P. Lambertz has patented an arrangement for producing acid or 
basic ingot steel, cast steel, or refined pig-iron, in a Bessemer con- 
verter (Ger. Pat., 29,571, April 1884). To arrange the manufacture 
of iron so that it may be produced either by the blast-furnace pro- 
cess or hearth smelting process, T. Williamson recommends that a 
Bessemer converter should be connected with Siemens’ heating 
chambers. 

The working of the Bessemer and Thomas processes in small con- 
verters is discussed by A. Trappen (Stahl und Hisen, 1884, 524), W. 
Hupfeld (Oester. Zeit. Berg. wnd Hiitt., 1885, 1), and P. v. Turner 
(ibid., 1885, 41). 

To lessen the friction of the air passing through the converter 
tuyeres, C. Thompson proposes to enlarge the passages of the tuyeres 
towards the back end. 

C. A. Caspersson has patented an arrangement whereby the gases 
contained in ingots can escape during the process of casting. For 
this purpose, the funnels are provided with a perforated sieve-like 
bottom. (Ger. Pat., 29,585, March 1884.) With the same object in 
view, H. A. Brustlein proposes to pour the ingots into moulds, the 
bottom of which consists of metal, preferably copper, cooled by a 
continuous stream of water. D. B. 


Volatilisation of Zinc from German Silver Alloys. By A. R. 
Hastam (Chem. News, 51, 123—124).—2°258 grams of each of the 
following alloys was heated to bright redness in a porcelain crucible 
in a current of dry hydrogen, and weighed every hour. The alloys 
had the composition: I, Cu 53-5, Ni 14°3, Zn 31°8, Fe trace; II, Cu 
00°4, Ni 17°6, Zn 31-2; III, Cu 56°3, Ni 11-4, Zn 31°9; the loss per 


hour in grams was as follows :— 


Ist hour. 2nd. 3rd. 4th. 5th. 6th. Total loss. 
I. 0056 0°052 0°045 0038 0026 0016 £0233 
II. 0050 0044 00384 0024 0016 O014 0182 
Ill. 0058 0056 0050 0044 0037 0029 0274 


The more nickel the alloy contains, the greater is the difficulty of dis- 
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sociating it. The correctness of this inference is supported by further 
experiments ; for example, a sample of brass containing 30°6 per cent. 
of zinc lost 0°424 gram in six hours, and when heated more strongly 
retained from 0°6 to 1 per cent. of zinc; whereas an alloy approxi- 
mately of the formula NiZn, lost 0°122 gram in six hours, and in 
the subsequent heating retained 9 per cent. of zinc. D. A. L. 


Reynolds’ Process for Parting Gold from Bars. By F. Gurz- 
kow (Dingl. polyt. J., 255, 303).—It is stated that in separating gold 
and silver, the latter is dissolved more readily when in the form of 
bars than when in a granulated condition, a circumstance on which 
Reynolds’ process for parting gold from silver by means of sulphuric 


acid depends. D. B. 


Distillation of American Petroleum. By D. Menpetferr 
(Bull. Soc. Chim., 43, 109—110).—On carefully fractioning the 
portion of Baku (Caucasian) petroleum which boils between 50° and 
120°, the density of the fractions diminishes as the boiling point rises 
from 55—62°, from 80—90°, and from 105—110°. American petzo- 
leum shows the same peculiarity ; thus the sp. gr. of the fraction boil- 
ing at 80° is 0°7347 at 17°, which is the same as the sp. gr. of the 
fraction boiling at 75°; beyond this point the gravity augments as 
the temperature is raised until 104°, when the sp. gr. is 0°7543 at 17°, 
and again diminishes, being 0°7270 at 17° for the fraction between 
115° and 117°, the same density as those boiling at 98° and at 85°. The 
gravity then again augments with the temperature from 117-—125°. 
American and Caucasian petroleums are therefore similar in this 
respect, but the densities of fractions boiling at equal temperatures 
are different, thus the gravity of that fraction of Baku petroleum 
boiling at 80° is 0°7486 at 17°, whilst that of American coming over 
at the same temperature is 0°7347 at 17°. The relative quantities of 
the fractions are also different for the two petroleums. A. FP. 


Fusel Oil in Spirit. By G. Lunce, V. Meyer, and E. Scuutze 
(Chem. Centr., 1884, 854—858).—Technical Purification of Spirit.— 
In order to remove fusel oil, which consists essentially of higher 
homologues of ethyl alcohol, treatment with wood-charcoal, in com- 
bination with thorough rectification, gives the best results. The 
purest form of ethyl alcohol, produced technically, is thus obtained, 
which when taken in a diluted state does not show the poisonous 
action of fusel oil. Pictet’s method of fractional distillation under 
reduced pressure, and Naudin and Schneider’s treatment of potato 
spirit with coppered zinc, give scarcely better results. In all cases 
where it is only required to detect fusel oil, the qualitative method 
given by Otto can be applied, provided that no ethereal oils are 
present ; the method is easily and quickly applied. If, however, the 
amount of fusel oil be small, the method is not good, whilst by 
Marquardt’s method even traces of fusel oil can be detected. The 
latter is the more sensitive, as there is no risk of loss by volatilisation, 
and as the odour of valeric acid is much more characteristic than that 
of fusel oil. Ailother methods have little or no value; no easy process 
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is known for methods of estimating the amyl alcohol in brandy. 
Experiments were made with B. Rése’s method, but the results so far 
obtained cannot be considered as a solution of the problem, since in 
practice the sample contains many unknown substances. Rése’s 
method is based on the more ready solubility of the higher alcohols in 
chloroform than in 50 per cent. alcohol. J. T. 


Sulphurous Anhydride in Sugar Refining. By L. Barrut 
(Chem. Centr., 1884, 854).— As refining agent 1 per cent. of a solu- 
tion of 8—10 per cent. strength is added to the crude juice. The inso- 
luble substances produced are filtered off. In decolorising, the gas is 
used. When employed in the first case, it is possible to diminish the 
amount of lime used without reducing the purity of the product. The 
acid only produces glucose in beet-juice after long exposure to the 
air. . 


Recovery of Beet-juice by Lime, &c. By A. Fromentin and 
Manoury (Bied. Centr., 1885, 128—129).—Fromentin, to prevent 
decomposition of the sections in the diffusion apparatus, adds 8—10 
litres of milk of lime (30° B.); this allows of more juice being 
expressed, but its quality is inferior; if only 2—3 litres (25° B.) are 
added, the quality is not injured. The purity of the diffusion liquid 
before addition of lime was 75—76, afterwards it was 77—78; this 
process appears to improve the appearance of the mark, which was 
quite white and hard, and kept well, and was as palatable to cattle as 


the other produced without lime. To purify the juice in the cells 
before expression, and to render the albuminoids insoluble within the 
cells, Manoury adds 0:3—0°5 per cent. of lime, and heats for a short 
time at 85—90°, after which the juice can readily be expressed. He 
has also employed ferric chloride and a mixture of lime with zinc 


chloride. EK. W. P. 


Preparation of Salicylic Acid. By R. Scumrrr (Dingl. polyt. J., 
255, 259).—On saturating the dry phenates of the alkalis and alka- 
line earths with dry carbonic anhydride at the ordinary temperature, 
the alkali salts of the phenyl carbonates are formed in quantitative 
proportions, for instance, phenyl sodium carbonate is obtained from 
sodium phenate, thus: C,H;ONa + CO, = C,H;O‘COONa. On 
heating these salts in high pressure cylinders at 120—140° inter- 
molecular conversion into the normal salicylate is effected, phenyl 
sodium carbonate being transformed into sodium salicylate, thus : 
C;H;0-COONa = HO-C;HyCOONa. The resulting salicylate is dis- 
solved in water, the salicylic acid precipitated by a mineral acid and 
purified by crystallisation. 

According to another method, the phenates of the alkalis or alka- 
line earths are dried thoroughly and put into a boiler, into which dry 
carbonic anhydride is pumped until the formation of the phenyl 
carbonate has been completed. The boiler is then closed, and after 
standing for some hours is heated in an air-bath at 120°—140° to effect 
the conversion into the normal salicylate. 

The dry phenates may also be filled into a boiler with enough car- 
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bonic anhydride to form phenyl] carbonate, after which the boiler is 
closed, and the process continued in the above described manner. 
D. B. 
Bleaching Tallow. (Chem. Centr., 1884, 912.)—The tallow is 
partly saponified by heating with caustic soda solution and salt, and 
the upper and lower saponified layers used for the preparation of 
curd-soap. The middle unsaponified layer is filtered through linen, 
heated to boiling with a 24—3 per cent. aqueous solution of alum for 
about 15 minutes, and then allowed to stand for 3 to 5 hours. It is 
then again heated to a temperature of 170—200°, when it becomes 
snow-white. The heating must be stopped the moment any unplea- 
sant smell is detected (even if the temperature has not reached 170°), 
as otherwise it again becomes discoloured. Rancid fat cannot be 
employed in this process, but the fat should not be too fresh, as then 
the saponification is often very rapid. i =. Es 


Tengkawang Fat or Vegetable Tallow. By H. P. Bakker 
(Pharm. J. Trans. [5], 15, 407—409 and 428—430).—In this paper, an 
account is given of the planting and growth of the trees, and of the 
character and mode of treatment of the fruit yielding the tengkawang 
fat. The trees are six in number and are called Tengkawang toengkoel, 
1’. rambei, T. eajar, T'. goentjang, Madjau, and Terindak. When the 
fruit (a nut) falls off, it is gathered, steeped in water for 30 days, and 
the pulp is then air-dried, or the fruit is dried directly, the fat is 
extracted from the dry material by simultaneous steaming and press- 
ing. The soaking in water increases the yield of tallow and prevents 
the fruit when stored being attacked by worms. Germination of the 
seeds lowers the yield of fat. D. A. L. 


Preparation and Utilisation of Grape-seed Oil. By J. v. 
Josst (Dingl. polyt. J., 255, 450).—The extraction of oil from grape 
stones being very imperfect when pressure was used, the author 
treated the carefully-dried and crushed stones with carbon bisulphide, 
and obtained about 10 per cent. of a thick green oil. This was puri- 
fied by several filtrations through charcoal, and gave an oil having a 
pale straw-colour and disagreeable taste and odour. The oil has a 
sp. gr. of 0°926 at 17°5°, dissolves readily in ether, is sparingly 
soluble in alcohol, and is hydrolysed by treatment with an alcoholic 
solution of potash. It solidifies at —11° and may be used for illu- 
minating purposes, or preferably for soap-making. D. B. 


Synthesis of Dyes on Tissues. By L. Marcary (Gazzetta, 14, 
268—270).—By the action of methyl iodide or nitrate, or of ethyl 
iodide, rosaniline yields methyl- and ethyl-derivatives: similarly by 
the action of aniline in the presence of benzoic or salicylic acids, 
phenyl-derivatives are formed. It is shown in this paper that these 
transformations can be effected directly on tissues. For example, if 
cotton mordanted and dyed with magenta be heated with methyl 
iodide in methyl alcohol in a sealed tube the rose colour will pass into 
a violet; on the addition of more methy] iodide, the violet is changed 
to the iodine-green. The converse changes can be effected by warming 
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the cotton, when the methyl-derivatives are dissociated into magenta 
and methyl iodide. By this means, iodine-green can be distinguished 
from malachite-green, which is unaltered by heating. Similarly it is 
shown that the azure-blue of triphenylrosaniline can be synthesised 
on tissues by heating the material dyed with magenta with aniline 
and a trace of benzoic acid. 

Ferric salts are suggested as a useful test for distinguishing the 
various blue dyes when fixed on tissues, thus induline-blue is con- 
verted by it into a greyish-black colour; whilst the aniline-, dipheny]- 
amine-, and methylene-blues are unaltered, and indigo-blue is oxidised 


and decolorised. V. H. V. 


Preparation of Violet Colouring Matters. (Dingl. polyt. J., 
255, 260.)—The Badische Anilin und Sodafabrik in Ludwigshafen has 
patented a process for preparing methyl-violet, which consists in 
passing from 18 to 20 kilos. carbonyl chloride into 100 kilos. of 
dimethylaniline at 20°, and adding, after the lapse of 24 hours, 50 
kilos. dimethylaniline and 30 kilos. of powdered zine chloride. The 
mixture is then agitated, and carbonyl chloride passed in at 40° to 
50°, until the weight has been increased by 20 kilos. After six hours’ 
heating at 50°, the reaction is completed. The colour base is sepa- 
rated from the melt thus obtained by saturation with soda-ley, and 
distillation by means of steam. It is converted into the sulphate, and 
the hot solution of the latter treated with salt, when the hydrochloride 
of methyl-violet crystallises out. 

For the preparation of violet dyes from diethylamine and methyl- 
ethylaniline the same method is adopted. D. B. 


Vinicolore. By Jay (Bull. Soc. Chim., 42, 217—218.)—This is 
sold in France as an artificial colouring agent for wine. It consists 
of elderberries mixed with Biebrich-red. W. R. D.z 


Dyeing with Alizarin on Indigo. By A. Scueurer (Dingl. 
polyt. J., 255, 452).—A mixture of aluminium chloride and potas- 
sium dichromate, thickened with starch, is printed on indigo-blue 
cloth. The latter is then steamed for one minute in Mather and 
Platt’s apparatus, washed, dyed with alizarin, and soaped. 

D. B 

Preparation of Wood Stains in the Solid Form. By L. E. 
Anpés (Chem. Centr., 1884, 3'7, 702—703).—Ouak stain—5 grams of 
Cassel-brown is boiled with 0°5 kilo. potash, and 10 grams rain- 
water, for one hour. The resulting dark liquid is strained through 
linen, boiled to a syrupy consistency, and poured into sheet-iron pans ; 
when set, it is pressed, and then ground to a rough powder. The 
other stains are obtained in the solid form by similar procedure. 

Light oak stain.—3 kilos. of catechu are boiled with 7 of rain-water, 
filtered hot through linen, evaporated to a syrupy consistency, and a 
solution of 250 grams potassium dichromate in 2 kilos. water added. 

Walnut stain.—3 grams of Cassel-brown are boiled with 0°3 gram 
potash and 7 grams of water. The extract strained through linen 
and evaporated with 2°5 grams of logwood extract. 
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Rosewood stain.—1 kilo. Cassel-brown, 0°10 kilo. potash, and 3 kilos, 
water, are boiled, and the solution strained; 4 grams Brazil-wood 
extract dissolved in boiling water is then added. 

Mahogany stain.—3 kilos. Brazil-wood extract, 0°25 kilo. potash, 
and 3 kilos. water are boiled together; 150 grams of eosin added, 
and the liquid evaporated to a syrupy consistency. 

Palisander stain. — Prepared like mahogany, using 200 grams 
magenta and 25 grams aniline-blue in place of eosin. 

Satin-wood stain.—3 kilos. fustic is boiled with 7 kilos. of water, 
strained, and evaporated toa syrup; a solution of 100 grams of potash 
in 350 of water is added, and the whole evaporated to dryness. 

Ebony statn.—5 kilos. logwodtl extract, boiled with 11 kilos. water, 
strained, and evaporated to a syrup, 300 grams of ferric nitrate added, 
and the mass well stirred. H. P. W. 


A Substitute for Caoutchouc. By G. Have and C. Horrmany 
(Dingl. polyt. J., 255, 215).—The skins of hares, rabbits, and other 
small animals, are washed in water, unhaired by steeping in lime-water, 
and boiled with 5 per cent. of crude glycerol and a small amount of 
water in a Papin’s digester until the mass has been completely dis- 
solved. A thick and tough substance is obtained, which is dried on 
nets in a current of air, or treated in the following manner. 12 
parts are melted with 12 parts of crude glycerol in a steam-bath, 
and treated with 1 part of a concentrated solution of potassium 
dichromate. The liquid mass thus formed is poured into moulds, and 
allowed to solidify under pressure. The moulded mass is then dried 
in adark room. It resembles vulcanised caoutchouc, and is said to 
resist the action of heat better than the latter. D. B. 


Bismuth and Pepsin. By R. Rorner (Pharm. J. Trans. [3], 15, 
144).—When 1 part of bismuth citrate is heated with 2 parts of am- 
monium, sodium, or potassium hydrogen carbonate, or with 1 part of 
sodium or potassium carbonate, and sufficient water, carbonic anhy- 
dride is evolved and complete solution takes place. The compound 
formed with potassium hydrogen carbonate is freely soluble. It has 
an acid reaction, but does not precipitate pepsin. It is therefore 
recommended for use in the preparation of a permanent acidulous 
solution of bismuth and pepsin, for which purpose a formula is given 
in the paper. D. A. L. 


Kola Nuts, Sterculia Acuminata. By Narron (J. Pharm. [5], 10, 
257—259).—The nut possesses tonic, nutritive, exciting, and aphro- 
disiacal properties. It is employed either fresh or roasted. It con- 
tains much caffeine, some theobromine and tannin ; and it being thus 
astringent and tonic is recommended for chronic diarrhcea, cardiacal 


affections, and for cachexy. A number of receipts are given. 
H. B. 
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Spectrum of Ozone, and the Presence of Ozone in the 

Atmosphere. By E. Scuorene (Jour. Russ. Chem. Soc., 1884 [2], 
250—252).—The absorption-spectrum of ozone was examined, and 
found to be well in accordance with the description given by Chappuis. 
Besides the 11 bands observed by this investigator, one more was 
detected at wave-length 516, and another, still subject to some doubt, 
at about 452. The quantity of ozone in a gas may be determined 
with the spectroscope ; since for a source of light of given intensity, 
the increase in the amount of ozone is accompanied by the successive 
appearance of the absorption-bands, the principal band (between 595 
and 613) appearing first, the rest following in the order of their in- 
tensity. 
The spectrum of the atmosphere was examined for some time daily 
before sunrise and after sunset when the rays passed through a thick 
layer of air, the remarkable crepuscular phenomena observed through- 
out the whole of the globe at the end of 1883 having proved highly 
favourable to these investigations. Although the band of water (599 
—610, in the liquid, not in the solid state) coincides partly with the 
main band of ozone, observations made in intense frost, and the sky 
being entirely bright, leave scarcely any doubt whatever as to the 
presence of ozone in the atmosphere. The bands are not distinctly 
seen when the spectroscope is directed towards the sun _ itself. 
Another cause interfering with this kind of observation is due to the 
so-called rain-band (partly coinciding with the main ozone-band, and 
extending to line D), which became so intense in spring that it was 
difficult to detect the presence of ozone in the air. The latter is 
probably also the reason why in climates more warm and damp than 
that of Central Russia, the ozone-band could not be observed in the 
absorption-spectrum of the atmosphere. A. T. 


Relation between the Ultra-violet Spectrum of Water- 
vapour and the Telluric Bands A, B, « in the Solar Spec- 
trum. By H. Destanpres (Compt. rend., 100, 854—857).—The 
ultra-violet region of the emission spectrum of the vapour of water 
contains three bands which terminate abruptly on the most refrangible 
side, but fade gradually away towards the red. The first is an in- 
tense band at 306°2 (Huggins), the second, weaker, at 28u°5 (Liveing 
and Dewar), and the third, very feeble, discovered by the author, at 
261:05. The three bands resemble in appearance the three telluric 
bands A, B, ain the solar spectrum, which according to Egoroff are 
due to oxygen alone. 

The author has produced the spectrum of pure water-vapour under 
low pressure in Piazzi-Smyth and Monckhoven spectrum tubes; under 
low pressure in presence of excess of hydrogen or oxygen; by combus- 
tion, and under various other conditions. He finds that the bands 
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A, B, a in the spectrum of water-vapour are geometrically similar to 
the telluric bands, and include all the rays observed in the latter, with 
the same relative intensities and distances, but they are much larger, 
and the bands A and B include a second series of rays of the same 
type, but more refrangible and weaker. C. H. B. 


Chemical and Physiological Action of Light on Chlorophyll. 
By OC. Trmirtazerr (Compt. rend., 100, 851—854).—In order to avoid 
errors due to the unequal dispersion of a prism, the author has 
adopted the method of decomposing portions of the previously dis- 
versed light.* By means of the cylindrical lens and prism of small 
angle used in experiments on complementary colours, two images, 
complementary in colour, were thrown at the same time either on two 
eprouvettes containing a 30 per cent. solution of carbonic anhydride in 
which was placed a small branch of ellodea, or on a plate coated with 
collodion containing a small quantity of chlorophyll. When the 
spectrum was divided into two equal parts with respect to the normal 
spectrum, the two images were of course respectively yellow and 
blue. The maximum chemical and physiological effect was exerted 
by the yellow, whilst the effect of the blue rays was scarcely appre- 
ciable. The blue-violet portion of the spectrum being cut off by a 
screen, the less refrangible portion was divided into two equal parts, 
red and greenish-yellow. The maximum chemical and physiological 
effect was exerted by the red. By placing the prism in the greenish- 
yellow part of the spectrum, a greenish-yellow and a violet image were 
obtained. The latter contained all the rays absorbed by chlorophyll, 
whilst the former contained only the green, which is reflected by 
vegetation. In this case the maximum effects were exerted by the 
violet. 

It follows from these results that chlorophyll acts as a true sensi- 
tiser, undergoing decomposition itself, and promoting the decom- 
position of carbonic anhydride in those parts of the spectrum which 
it absorbs. The different rays absorbed by chlorophyll produce de- 
composition in very different degrees, the maximum decomposition 
coinciding in a remarkable manner with the maximum energy in 
the normal spectrum as measured by Langley and Abney. It would 
seem, therefore, that it is the amplitude rather than the period of the 
vibrations which brings about that disturbance of the carbonic anhy- 
dride molecule which finally results in its dissociation. The chemical 
action of light on the photographic plate seems to be strictly analo- 
gous to its physiological action on the living plant, provided that, as 
in the case of chlorophyll, the absorption phenomena are identical in 
both cases. C. H. B. 


Battery with a Circulating Liquid. By J. Carpentier 
(Compt. rend., 100, 849—851).—The essential ee 4 of this battery is 
a syphon with unequal linibs, both of which are plunged in the same 
vessel containing the exciting solution. In the longer limb are placed 


* The author ascribes this device to Paul Bert (Compt. rend., 1878), but it was 
employed many years ago by J. W. Draper (see Pil. eG, 1872, and “ Draper's 
H. B. 


Memoirs”).—C. H 
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the electrodes, consisting respectively of zinc and carbon, and the 
syphon: is filled in any convenient way. So long as the circuit remains 
open the liquid in the syphon remains homogeneous, and equilibrium 
is maintained, but as soon as the circuit is closed the zinc dissolves 
and increases the density of the liqnid in which it is immersed. 
Hydrostatic equilibrium is thus disturbed, and a circulation of the 
liquid is established proportional to the intensity of the current. 
The heavy liquid containing the zinc falls to the bottom of the vessel 
and remains sharply separated from the fresh solution, whilst the 
latter continually ascends the short limb of the syphon and is brought 
in contact with the electrodes. 

In the cell constructed by the author, the carbon electrode consti- 
tutes one limb of the syphon, and is in the form of a tube, in the centre 
of which is suspended the amalgamated zinc. The other limb con- 
sists of the annular space between the carbon tube and the surround- 
ing glass envelope, communication between the two being established 
by means of a ring of holes pierced in the upper part of the carbon. 
The position of the electrodes is so arranged that the level of the 
exciting liquid is somewhat higher than the ring of holes. Several 
elements of this form may be placed in one and the same reservoir, if 
care be taken to isolate them sufficiently from one another by means 
of glass or caoutchouc envelopes with small apertures at top and 
bottom. C. H. B. 


New Apparatus for Electrolysis. By M. Rosenrexp (Ber., 18, 
867—869).—A description of an apparatus for demonstrating the 


composition of hydrochloric acid by electrolytic decomposition. 
P. P. B. 


Production of Low Temperatures by means of Liquid 
Oxygen, Nitrogen, Carbon Monoxide, and Atmospheric Air. 
By S. v. Wrosiewski (Monatsh. Chem., 6, 204—248).—The author 
describes the form of apparatus he employs for the liquefaction of 
oxygen, nitrogen, &c. The refrigerant used is liquid ethylene, by 
means of which a temperature of —152° can be obtained. The 
low temperatures are measured by the aid of a galvanometer and a 
thermoelectric couple of copper and German silver. Under the ordi- 
nary atmospheric pressure oxygen boils at —181°5, and nitrogen at 
—193°2°. The vapour-tension of liquid nitrogen is 32 atmospheres 
at —146°. Carbon monoxide boils at —190° under the atmospheric 
pressure. 

The critical pressure of oxygen is about 50 atmospheres, and the 
critical temperature about — 118°. 

Liquid atmospheric air boils between —187° and —191-4° under a 
pressure of 740 mm., but the liquid loses nitrogen on boiling, and its 
boiling point gradually sinks. Under a pressure of 20 mm., oxygen 
boils at —200°4°. Nitrogen boils at —203° under a pressure of 65 mm., 
and solidifies to a crystalline mass. 

Carbon monoxide easily solidifies at —199°. The tension of its 
vapour at this temperature is equal to 100mm. As the readings of 
the hydrogen thermometer cease to agree with the results calculated 

dc2 
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by the aid of the galvanometer at this temperature, it is probabie that 
hydrogen approaches its point of liquefaction at —200°. 


W. C. W. 


Heats of Formation of Hydrogen Compounds. By D. Tomassi 
(Bull. Soc. Chim., 43, 221—22:)).—The heats of formation of most 
of the combinations of the acid radicles with hydrogen as obtained by 
experiment, agree very closely with those calculated from the thermic 
constants of the components. Hydrogen cyanide, however, shows a 
considerable discrepancy, which is probably due to the dissociation 
of the aqueous solution of potassium cyanide with which the experi- 
mental determination is made. Mercury cyanide undergoes but slight 
dissociation on dissolution in water, and from this salt the heat of 
formation of hydrogen cyanide may be calculated by a method detailed 
in the paper. In this way it is found that its apparent deviation 
from the law is due to dissociation, and also that its coefficient of dis- 
sociation determined by a simple calculation from this deviation agrees 
very closely, in fact is almost identical with the coefficient calculated 
on the ground of the difference between the theoretical and practical 
vapour-density of solutions of hydrogen cyanide in water. 

a. F. 

Heats of Formation of some Salts of the Amines in Dilute 
Solutions. By A. Mutter (Bull. Soc. Chim., 43, 213—217).—The 
following table gives the results of the determinations of the heats 
of formation of the chlorides, carbonates, and hydrogen carbonates 
of ammonia, amylamine, and mono-, di-, and tri-ethylamine. The 
method of determination used was checked by comparison with the 
results obtained by Berthelot for the heats of combination of am- 
monium chloride and trimethylamine hydrochloride. 


2(NR;HCl).  (NR,)sCO,H».  (NR,);2CO,H.. 
24°9 cal. 12°3 cal. 19°4 cal. 
Monomethylamine. 26°1 16:0 180 ,, 
Dimethylamine ... 23°2 12°6 158 ,, 
Trimethylamine... 17°5 8:3 oe « 
Amylamine 16°4 19°4 ,, 


The coefficients of dissociation of the hydrochlorides of these amines 
rise with the temperatures of formation, as may be experimentally 
shown by making molecular solutions in equal volumes of water, and 
adding to each solution a drop of alkaline litmus solution. If the 
solutions thus prepared be left under a bell-jar over sulphuric acid, 
they after a few days gradually show an acid reaction, and in the fol- 
lowing order :—Trimethylamine, ammonia, dimethylamine, monethyl- 
amine, and amylamine. A. P. 


Fractional Distillation in a Current of Steam. By M. J. 
Lazarus (Ber., 18, 577—579).—Naumann has shown that when a non- 
miscible liquid is distilled in a current of steam, it passes over below 
100°. The author finds that this may be taken advantage of in sepa- 
rating mixtures of substances not miscible with water and whose boiling 
poiuts lie some distance apart. When distilled in a current of steam 
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the substance of lowest boiling point passes over first. Various mix- 
tures were successfully separated in this way. This method is espe- 
cially useful in separating mixtures where one of the constituents is 
easily decomposable, and ordinary fractional distillation cannot there- 
fore be resorted to. ee 


Kahlbaum’s so-called “Specific Remission” as an Expres- 
sion of the Dependence of the Boiling Point on Atmospheric 
Pressure. By A. Naumann (Ber., ) 


Specific Volumes of Chlorine, Bromine, and Iodine in 
Carbon Compounds. By M. Suaatréerr (Jour. Russ. Chem. Soc., 1884 
[i], 679—687).—Tables are given containing the calculated numbers 
for the specific volumes of the halogens in their different organic 
compounds. The following are the results deduced :-— 

1. That the volumes of the halogens in these compounds are 
multiples of three. 

2. That the halogens on entering into combination exhibit a faculty 
of condensation which is in inverse relation to their atomic weight ; 
thus bromine enters into some, iodine into all of its compounds with 
an increased volume. The numbers deduced from the three elements 
in organic compounds approximate for chlorine to 21 (in most organic 
compounds considerably inferior to this number, but approaching to 
it the nearer the greater the number of chlorine-atoms in the mole- 
cule of the compound), to 24 in chloranhydrides, the specific volume 
of the element in the free state being 27; for bromine it is 24 in most 
of the carbon compounds, 27 in the free state, and probably 30 in 
bromanhydrides ; for iodine 27 in carbon compounds, and 26 in the 
free state. A. % 


Constants of Capillarity of Liquids. By R. Scairr (Gazzettu, 
14, 368—447).—In a former memoir (Abstr., 1884, 808) on the 
constants of capillarity of liquids at their boiling points, the author 
pointed to the advisability of tracing out the relationship between the 
relative number of molecules of different liquids elevated along the 
line of omtant between the liquid and solid surfaces. This constant 


9 2 
is N= 3a d = 53 ; for convenience the values for N 10° are used. It 
ne v 


was further established that the constant depends upon the number 
and arrangement of the atoms within the molecules; as regards the 
former, oe atoms of carbon, oxygen and chlorine can be considered equi- 


valent to 2, 3, and 7 atoms of hydrogen respectively, or the constant 
(a—b)H 
can be deduced from a logarithmic curve of the form N = * ; , in 


H 
which e is the base of natural logarithms and a and 5b are constants, 
namely, 6°48293 and 0°016763. As regards the arrangement of the 
atoms, the exceptions of diallyl and ethylene chloride to the other- 
wise general concordance between the calculated and experimentally 
determined values for N seemed to indicate that this constant varies 
according to the nature of the atomic concatenation. 

In this: paper the latter point is more particularly discussed, and 
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numerous determinations are given of the capillary constants of liquids 
belonging to various series of chemical types. Although in the 
previous experiments the boiling point was selected as the point of 
most approximate physical comparability, yet as in many cases liquids 
undergo either partial decomposition with evolution of gases, or 
change of wolecular aggregation, or are affected by the carbonic 
anhydride and moisture of the atmosphere, it was found advisable to 
modify the simple form of apparatus so as to obtain a partial vacuum. 
Thus each limb of the U-tube was bent out, and the ends closed by 
stopcocks; between the bends there was a connecting tube also pro- 
vided with a stopcock to equalise the pressure in both limbs. The 
observations of the capillary elevation were made with the tube pre- 
viously exhausted, then closed; results ubtained with the open and 
closed form are given by way of comparison. Further, in cases in 
which direct determinations of a* at the boiling point were unadvisable, 
a series of determinations were made at lower temperatures, and the 
values at the bviling point calculated by interpolation. The values 
for the specific vulumes were taken from the researches of Kopp, 
Thorpe, Zander, the author, and others, and thus all the necessary 
quantities were obtained fur the estimation of N in the above equation. 
In the table below are given the values for a’, either directly deter- 
mined or calculated by interpolation of N 10° and of T, the critical 
points calculated by dividing a’ at the boiling point by the coefficient 
of depression and adding the number obtained to the boiling point. 


T Molecular 
5 volume. 


Liquid. as ‘ i 


Nw 
Ss 


Formie acid, H,CO, 

Acetic acid, CoH,O> (cc ceeewes 

Propionic acid, C gt Og 20 ce veces 
Butyrie acid, C4H,0, .. 

Isobutyric acid, Cc \H,0... 

Valerie acid, ¢ Hwa. 

Acetic anhydride, C ',H,Os 

Methyl formate, C ‘Hy Og wcccccces 

Allyl acetate, C;HsO,.........4.. 
Dimethyl acetal, C,H gO, 

Methyl amyl etter, Me.O.C;H,, .. 
Kthyl oxalate, CgH yO, 

Methyl benzoate, CgHyO, ........ 
Kthyl benzoate, CyH 90, oes 
Kthyl acetoacetate, C oHwOs » ; 153 °34 
Anisoil, C;H,O .... inks tel we f . 125 °21 
Phenetoil, “CgH yO . oes 3° 5 — 
Methoxy cresol, ( ‘gH,Me. OMe .. ‘ , . 147 “79 

} imethoxyresorcinol, C.H,(OMe)>. ’ . 137 °13 

Furfuraldehyde, C,H;0.COH .... 

Valeraldehyde, C;HO............ 

Cumaldehyde, Cygt{jsO .......... 

Carvol, C)9H,,9 4°029 ‘ 7 19°26 

Pinhootin, CethicO 20.00 cccccccess 4 °267 ‘ 312 138 °25 


| 

| 

| 

‘Terpene (from le -mons), Crokis -- , ; 
| 

| 


ee feet Oe 0 Oi «0 ee ee Be Oi ee Bee ee Ge ee Be ee et 


eed heed ed eed ee tad ed ed ee ee 
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Liquid. 


Isobutyl chloride, CyHgCl ........ 
Isoamyl chloride, C;H,,Cl........ 
Chlorobenzene, C,H;Cl 
Chlorotoluene, C;H,MeCl ........ 
Benzylic chloride, C,H,CH,Cl .... 
Propylene chloride, C,;H,Cl, ...... 
Tetrachloroethylene, C.Cly....... 
Trichlorethane, C.H;Cl;......... 
Epichlorhydrin, C,H;OC1 . 
Chloral, CC1,;CHO 
Ethyl monochloracetate, 
CH,CICO,Et . 
Ethyl “dichloracetate, CHCI ,CO.Et. 
Ethyl trichloracetate, CCl 20O0,it.. 
Benzoic chloride, PhCOCl.. 
Benzylidene chloride, PhCH, ee 
Bromine, Br, .... ow 
Kthyl bromide, EtBr.. oe 
Propyl bromide, PreBr oo 0.000000 
l-opropyl bromide, PrgBr ........ 
Allyl bromide, C,3H;Br .......... 
lsobutyl bromide, C,H,Br 
lsoamyl bromide, C;H,,Br........ 
Bromobenzene, C,H; Br 
Bromotoluene, 1: 2 C;H,BrMe. 
Kthylene bromide, C, +H, Bry se cces 
Propylene bromide, CyHlgBry eceee 
Methyl iodide, Mel.. scceee 
Ethyl iodide, EtI 
Propyl iodide, Pral 
Isopropyl iodide, Pr8I 
Allyl iodide, C,H; 
lsobutyl iodide, CyHgI........ 
Isoamy! iodide, C;H,,L 
lodobenzene, C,H; I 
Propylamine, NH,Pra se eees 
Allylamine, C;H;NH............ 
Isobutylamine, C,HgN Hy ........ 
Amylamine, C;H,,NH, .......... 
Diethylamine, NHEt:............ 
Triethylamine, NEt; . 
Mains, HgTe 0 00 -000c0s600cs 
Pyradine, OghlglN «0.060000 cccesece 
Piperidine, C;H,,N........+ee00s 
Quinoline, CgH;N ...... 6. se eees 
Nitromethane, MeNO, .......... 
Nitroethane, EtNO, ............ 
Nitrobenzene, PhNOs............ 
Chloropicrin, CC];NO, ........+. 
Ethyl nitrate, EXONO, .......... 
lsoamy! nitrate, CMON NO, 
Methy] nitrite, MeCN.. 
Ethyl nitrite, EtCN.. cece 
Isobutyl nitrite, C,H,CN .. seecscece 
Amyl nitrite, C;H,,CN ee ee 


SISIANASRSHHDOABOGE 


~ 
— 


3° 
2° 
3° 
4° 
3° 
3° 
3° 
2° 
3° 
3 

2: 
3: 
3° 
3° 
3° 
3° 
3° 
3° 
3- 
2°6 
2: 
2: 

2 -5e 
2: 

2 “5: 
2-65 
2 °de 
2: 

2°6 
5°6 
5°¢ 
5° 

4° « 
4° 
4-3 
5- 
5: 
5- 
4° 

5° 
4° 
5° 
2-8: 
4° 
3° 

6° 
5: 
4°¢ 
4°6 
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Liquid. @inmm.| N= @. T. — og 

Phenyl nitrite, PhCN.. ees 5°0 20°6 474 _— 
Carbon bisulphide, CS, . ce ccccee 4°747 38 2 271°5 62 0S 
Allyl thiocarbimide, CoELNOS .. 4°792 21°1 437 113-13 
Phenyl thiocarbimide, PhNCS.... 4 °339 13°1 491 113°13 
Methyl thiocyanate, MeSCN...... 5 °132 32°5 — 408 -0 
Ethyl thiocyanate, EtSCN........ 4°792 24°0 — 425 °0 
Ethyl sulphide, Et,8 ............ 4°644 19-0 _ 303-0 
Phosphorus trichloride, PCl;...... 3°017 16°1 _— 295 °0 
Phosphorus oxychloride, POCI, ... 2-931 14°5 _ 375°U 
Ethyl phosphorus dichloride, 

POEtCl, ° 3°17 12°4 a 350 ‘0 
Phosphorus sulphochloride, PSCly ‘ 2 952 12°7 = 371-0 


Discussion of the Results —At the outset the values for the atomic 
constants of capillarity (expressed in terms of hydrogen) are com- 
pared with those calculated from the logarithmic curve, the equation 
for which is given above; the data in the previous memoir (cf. 
supra), C = 2H and O = 3H, are taken as the basis. A few examples 
illustrative of this comparison are given, thus :— 


Terpene from lemons, CyHy. N = 10°1. Value deduced 


SN I 146. on bee bebenebineseaeeas ene . =36H 
Value enloulated from above data, CiwHys = = 10 x 
fs 3 2 pore iettensediokessies Giana 
Ethy! acetoacetate, C,H\O;. N = 12°8. Value deduced ] 
Pt Cs 6 idee aanicnthedeeedaeehaeense caeeum =31H 


Naess Lévcdicceesesasanes ee 


But in some cases these two values are not concordant—a result which 
tends to show that the atomic capillary equivalent is variable, and is 
dependent on the method of arrangement of the atoms within the 
molecule. For example :— 


{econ acid, C,H,O,.. N = 30°6. Value deduced from 


ES: acted adn cel bre ach aia ab eee a eae aaa = 16H 


Difference .......... = 3H 

Dimethylresorcinol, CsH,.O0,. N ==13. Value deduced 
Tt ihe naaegh th sbaadedabh tewiwk mere = 50H 
but C,H 0, =2xX8+¢10x1l4¢2x3. = 32H 


Difference ....... . 2 2H 


From the determinations given above, the following values are given 
for the atomic capillary equivalents of different elements expressed in 
terms of atoms of hydrogen :— 
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2H ‘(in carboxylic acids C = 3H). 
3H (in substances of ethylenic oxide type O = 0H). 
7H (when more than one chlorine-atom is attached to the 
same carbon-atom or is in the side-chain of an aromatic 
derivative, Cl = 6H). 
13H. 
19H. 
OH (in primary amines). 
1H (in secondary amines). 
2H (in tertiary amines and nitro-compounds). 
= 3H (in cyanides). 
= 55H. 
= 5H (when trivalent). 
= 4H (when pentavalent). 


Then on the one hand the capillary constants can be calculated from 
the general curve with sufficient approximation from the simple 
chemical formula, and on the other a study of the phenomena of 
capillarity is likely to be an important auxiliary for ascertaining the 
chemical constitution or the relative concatenation of the atoms 
within the molecule. V. H. V. 


Remarks on Schiff’s Article “On the Capillarity Constants 
of Liquids at their Boiling Points.” By P. Votkmann (Annalen, 
228, 96—111). 


Determination of Chemical Affinity in Terms of Electromo- 
tive Force. By C. R. A. Wricut and C. Tuompson (Phil. Mag., 19, 
1—29, 102—124, 197—-214.).—In most cases the electromotive force of 
a voltaic cell differs much from that calculated from the heat due to 
the chemical changes, and in some instances the current flows even in 
the direction opposite to that deducible from the relative heats of 
formation of the electrolytes; hence the authors conclude that the 
electromotive force must in part depend on some other additional 
cause. The latter is an action akin to that taking place in a thermo- 
electric combination, and is numerically expressible by the algebraic 
difference between two constants (k,—k,) respectively applicable to 
the two halves of the combination. The actually generated electro- 
motive force is therefore expressed by 


E=C,—C,=E,_,+h — hk. 


where C, and C, are the voltaic constants, Ey, is the electromotive 
force corresponding with the difference between the heats of forma- 
tion, and k,, k, the corresponding thermovoltaic constants applicable to 
the respective metals. The value of the thermovoltaic constant is, 
like that of the voltaic constant, dependent on the condition of the 
metallic surface, the nature and strength of the saline solution sur- 
rounding the plate, and on the temperature. The papers describe the 
experimental determination of the numerical values of the voltaic and 
thermovoltaic constants for various kinds of two-fluid cells, in which 
each metallic plate was surrounded by a solution of its own sulphate, 
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nitrate, acetate, chloride, iodide or bromide, the acid of the salt being 
the same in the two halves of each combination. R. R. 


Gravitation and Atomic Weight. By L. Duix (Ber., 18, 432— 
438). 


Possibility of Several Structural Formule for the same 
Chemical Compound. By C. Laak (Ber., 18, 648—657). 


New Apparatus for the Constant Production of Gas. By G. 
TissaNDIER (Bull. Soc. Chim., 43, 233—236). 


Inorganic Chemistry. 


Time of Existence of Thiosulphuric Acid in Aqueous Solu- 
tion. By A. Winxecmann (Ber., 18, 406—410).—A reply to Landolt 
(Abstr., 1884, 554). 


Preparation of Ammonia Gas. By Isampert (Compt. rend., 
100, 857—859).—The decemposition of ammonium chloride by cal- 
cium oxide is an endothermic reaction, and the same is true of the 
reaction between lead monoxide and ammonium chloride. The action 
of barium oxide on ammonium chloride, on the other hand, is exo- 
thermic, but no sensible decomposition takes place at the ordinary 
temperature. If the mixture is heated, ammonia gas is rapidly given 
off at 180—200°. 

Ammonia can be readily prepared from the dihydrosulphide, or the 
anhydrous varbonate, which possess a considerable tension of dissocia- 
tion even at the ordinary temperature, by bringing them in contact 
with some substance which will combine with the acid. It seems 
probable, therefore, that ammonium chloride behaves in a similar 
manner, and undergoes dissociation, the base which is present com- 
bining with the liberated acid, whilst the ammonia remains in the free 
state. This is supported by the fact that zinc chloride, which can 
absorb ammonia gas at a high temperature, rapidly decomposes 
ammonium chloride at this temperature with liberation of hydrogen 
chloride, a reactioa strictly analogous to that between ammonium di- 
hydrosulphide and water. It follows that in considering the action of 
anhydrous bases on ammonium chloride, the heat developed by the 
union of ammonia with hydrochloric acid need not be taken into 
account. C. H. B. 


Formation of Hydroxylamine by the Action of Potassium 
Nitrite on Hyposulphurous Acid. By A. Livorr (Jour. Russ. 
Chem. Soc., 1884, 751—754).—On pouring potassium uitrite into the 


~~ i ane LS 
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solution of hyposulphite obtained by the action of sulphurous acid on 
zinc, a considerable amount of gas is evolved on shaking the liquid, 
but no brown vapours of oxides of nitrogen are formed. The liquid 
thus obtained gives an abundant precipitate of cuprous oxide with 
Lossen’s reagent (cupric oxide and caustic potash), and as neither 
sulphites nor nitrites give this reaction there can be no doubt that a 
hydroxylamine salt is present. Its formation may be explained by 
the oxidation of the hyposulphurous acid to sulphuric acid, whilst the 
nitrous acid is itself converted into the base. Hydroxylanine sul- 
phate was separated from the mixture of sulphates and sulphites of 
zinc, potassium, ammonium, and hydroxylamine, by first oxidising 
the sulphites to sulphates by means of a current of air, then pre- 
cipitating the zinc salt with excess of potassium carbonate, neutralis- 
ing the liquid with sulphuric acid, and repeatedly evaporating and 
crystallising the potassium and ammonium sulphates; finally, on 
evaporating to dryness hydroxylamine sulphate was obtained, con- 
taminated of course with ammonium sulphate and thiosulphate, the 
latter being formed by decomposition of hyposulphurous acid. The 
reaction may be represented as follows: 2H,SO, + 2KNO, + 
2H.O = (NH;0).,H,SO, + K,SO, The evolution of gas in the 
beginning is probably due to the decomposition of hydroxylamine by 
nitrous acid into water and nitrogen monoxide. 


Compounds of Arsenious Anhydride with Potassium Bro. 
mide andIodide. By H. Scuirr and R. Sestini (Annalen, 228, 
72—91).—After referring to the compounds of arsenious oxide with 


potassium iodide, discovered by J. P. Emmet (Silliman’s Journal, 18, 
58) and E. Harms (Ann., 91, 171), the authors describe the forma- 
tion of analogous compounds by the action of potassium iodide on 
potassium arsenite or arsenious oxide, and by the action of iodine on 
potassinam arsenite. The product dissolves in 40 parts by weight of 
cold and 20 of hot water, and consists in all probability of a mixture 
of two salts, 4As,0;,2KI1 and 4As,0;,2KI + H,0. W. C. W. 


Presence of Chlorine in Potassium Bromide. By T. Wztciz 
(Chem. Centr., 1885, 145).—Certain samples of potassium bromide 
which had been heated to redness to expel moisture, were found to 
precipitate more silver solution than portions of the same samples 
only heated to 100°. Investigation showed the presence of potassium 
chlorate in the original sampies. J. K. C. 


Preparation of Sodium Hyposulphite. By G. S. Manzonr 
(Gazzetta, 14, 361—362).—It is here suggested that the copper-zinc 
couple may conveniently replace zinc in Schiitzenberger’s process for 
the preparation of sodium hyposulphite. V. H. V. 


Combination of Ammonia with Ammonium Salts. By G. 
Peuizzari (Gazzetta, 14, 362—368).—In the course of investigations 
on the benzylic ether of the dihydroxybenzenes, it was observed that 
benzyldinitroquinol formed two compounds with ammonia, the one 
stable, containing 1 mol. NH;, the other unstable, containing 2 mols. 
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NH;, and existing only in an atmosphere of that gas (Abstr., 1884; 
438). This result taken in connection with Divers’ observation that 
ammonium nitrate absorbs ammonia with formation of a liquid com- 
pound, led the author to determine the proportion of ammonia 
absorbed by various carbon compounds. As a general result, it may 
be stated that monhydroxyphenols and carboxylic acids containing 
a nitro-group, or several chlorine-atoms, and in the case of the latter, 
an hydroxyl-group, tend to absorb a quantity of ammonia which 
corresponds with the combination of 2 mols, of the gas with 1 mol. 
of the substance in question. Of such examples may be cited tri- 
nitro- and trichloro-phenols, the meta- and para-hydroxy benzoic acids, 
and nitro-salicylic acid. Blondeau’s experiments on the absorption 
of ammonia by pyroxylin were repeated; these tended to show 
that a triamido-trinitro-cellulose was formed, but, although the for- 
mation of unstable ammonia derivatives similar to those described 
above, was confirmed, yet it was not found possible to determine the 
composition of the products, inasmuch as the phenomenon was com- 
plicated by the formation of ammonium nitrate, and the consequent 
absorption of ammonia by this substance. 


New Crystallised Magnesium Phosphate, and the corre- 
sponding Arsenate. By A. pg Scnuiren (Compt. rend., 100, 877— 
879).—When a solution of magnesium carbonate in an excess of 
phosphoric acid is heated in sealed tubes at 225° for some hours, 
the phosphate, HMgPO, + H,0, is obtained in microscopic crystals 
easily soluble in warm dilute acids; sp. gr. = 2°326 at 15°; this com- 
pound has the same percentage composition as the pyrophosphate, 
Mg,.P,0, + 3H,0, obtained by Schwarzenberger, but the latter loses all 
its water at 100°, whilst the orthophosphate obtained by the author 
undergoes no change at this temperature. The phosphate forms thin, 
somewhat elongated hexagonal lamelle, which agree in some of their 
properties with orthorhombic crystals, but probably consist of four 
monoclinic crystals macled along g’, with the plane of their optical 
axes perpendicular to the plane of symmetry. 

If arsenic acid is employed in place of phosphoric acid, the 
arsenate, 2HMgAsO, + H,0, is obtained in small prismatic crystals, 
very probably monoclinic. This arsenate resembles many other 


arsenates in containing 2 mols. of the salt combined with 1 mol. 
H,0. C. H. B. 


Magnesium Hydrocarbonate. By R. Encet (Compt. rend., 100, 
911—913).—The amorphous precipitate formed when an alkaline 
carbonate is added to a solution of a magnesium salt has the composi- 
tion MgCO,; + 2H,0, but after one or two hours, below 16°, it becomes 
converted into tabular crystals of the composition MgCO, + 5H,0. 
lf the temperature is above 22°, it is converted into prismatic crystals 
of the composition MgCO,;+3H,0, and between 16° and 22° into a 
mixture of both compounds. 

The amorphous precipitate is decomposed by water, and converted 
into 5MgO,4CO, + 11H.O, or 5(MgCO, + 2H,0) in which 1 mol. 
MgO; has been converted into MgH,0,. This product differs from the 
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hydrocarbonate obtained in hot solutions, both in composition and in 
properties. It dissolves to an appreciable extent in a solution of 
magnesium hydrogen carbonate, and, if the latter is in excess, is 
rapidly and completely converted into the normal carbonate ; it also 
absorbs carbenic anhydride from the atmosphere with the same 
result. 

Normal magnesium carbonate is not converted into the hydro- 
carbonate in presence of alkaline carbonates at the ordinary tem- 
perature, and on the other hand the hydrocarbonate of pharmacy 
precipitated from hot solutions is not converted into the normal 
carbonate in presence of alkaline hydrogen carbonates, or magnesium 
hydrogen carbonate. C. H. B. 


Basic Lead Nitrates. By A. Smorxa (Monatsh. Chem., 6, 
195—197).—The author proves by analysis that the basic lead nitrate, 
Pb;H;N;0,;, which Morawski (Abstr., 1881, 145) obtained from 
plumbonitroglyceride is not identical with the salt described by 
Loewe (J. pr. Chem., 98, 388), which has the composition 
6PbO,2N,0; + H.0. W. C. W. 


Preparation of Chromium and Aluminium Sulphites. By 
G. S. Manzoni (Gazzetta, 14, 360—361).—Aluminium and chromium 
sulphites are conveniently prepared by heating together concentrated 
solutions of aluminium sulphate or chromium potassium sulphate 
with sodium sulphite. The soluble sulphites are separated from the 
less soluble sulphates by fractional crystallisation. V. H. V.«. 


Behaviour of the Different Modifications of Carbon towards 
Iron at an Elevated Temperature. By W. Hempet (Ber., 18, 
998—1001).—In these experiments, the author employed commercial 
malleable iron-foil containing 0°021 per cent. carbon, 0°04 per cent. 
silicon, and 0°336 per cent. manganese ; the diamonds were perfectly 
colourless, and were previously heated to redness in an atmosphere of 
nitrogen ; the amorphous carbon was obtained by gradually heating 
chemically pure sugar to a white heat. A comparative experiment is 
described, in which a piece of foil was covered at one end with 
amorphous carbon, in the middle with diamond-dust, and at the other 
end with graphite (crystallised from cast iron) ; the whole was heated 
for about two hours in a current of nitrogen to the highest tempera- 
ture of a combustion furnace, after which treatment the iron was found 
to be unaltered. At the somewhat higher temperature of a blowpipe, 
the iron was converted into white iron where it was in contact with 
the diamond, whilst those portions covered with amorphous carbon and 
graphite appeared to be unaltered. The lowest temperature at which 
carburation takes place with the diamond is estimated (by Prinsep’s 
method) at 1160°. The carburation by means of amorphous carbon 
was effected in a Schlésing’s furnace, and the lowest temperature at 
which grey iron is formed estimated at 1385° to 1420°. On exposing 
iron placed between carbon poles (in an atmosphere of nitrogen) to 
the temperature of the electric arc, white iron is produced. 

The different behaviour of the diamond and of amorphous carbon 
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towards iron is compared to that of white and amorphous phosphorus 
to solvents. A. K. M. 


Roseocobalt Salts. By S. M. Jércensen (J. pr. Chem. [2], 31, 
49—93).—In continuation of the author’s work on these salts (this 
vol., p. 23) roseocobalt nitrate, (Co,l0NH;,2H,O)(NOs;)., is con- 
verted into nitrato-purpureo nitrate by drying at 100° for an hour; 
dilute nitric acid precipitates this compound from its moderately 
concentrated solutions. 

Roseocobalt nitrate sulphate, (Co,l0NH;,2H,0)(SO;)2(NOs)2, _is 
obtained either by dissolving roseocobalt sulphate in warm nitric acid, 
when it separates out on cooling, or by adding dilute sulphuric acid to 
a solution of roseocobalt nitrate, when it forms a red precipitate 
consisting of microscopic octohedrons much resembling the roseo- 
sulphate. 

Roseocobalt platinochloride nitrate, (Co,10N H;,2H,0) (NO )2(PtCle). 
+ 2H,0, is obtained as a brow nish-red crystalline precipitate on adding 
hydrogen platinochloride in theoretical amount to a dilute solution of 
roseocobalt nitrate. When dried for 48 hours at 100°, this salt is con- 
verted into the nitrato-purpureo chloride. 

Roseocobalt chloride, (Co,10NH;,2H,0)Cl, is converted into the 
chloropurpureo chloride on drying. 

There are three different roseocobalt platinochlorides, 


a, (Co,10NH;,2H,0)(PtCh); + 6H,0, 


prepared by precipitating a solution of roseocobalt chloride with 
a neutral solution of sodium platinochloride, when it forms a 
lustrous crystalline precipitate of thin four- or eight-sided tablets ; 
b, (Co,10N H3,2H,O)Cl2,(PtCl.)2 + HO, is prepared by treating an 
aqueous solution of roseocobalt chloride with the theoretical quantity 
of hydrogen platinochloride, when it is obtained as a reddish-brown 
crystalline precipitate; ¢, (Co,LONH;,2H,0)Cl,,PtCl, + 2H,0, is 
prepared by mixing a solution of hydrogen platinochloride, with a 
solution of roseocobalt chloride acidulated with hydrochloric acid, and 
then shaking the mixture with half its volume of absolute alcohol ; 
it then forms a brick-red crystalline precipitate consisting of micro- 
scopic rhombic tablets. 

Roseocobalt mercuriochlorides: a, (Co.10NH;,2H,0)Cl,(HgCls)s, is 
obtained in the same manner as the corresponding luteo-salt, as a 
bright red crystalline precipitate; by dissolving this salt in warm 
sulphuric acid and afterwards cooling, the second mercuriochloride, 
b, (Co,10N H;,2H,0) (HgCl;), + 2H.0, is obtained. 

Roseocobalt bromide, (Co,10NH;,2H,O) Br, gives reactions similar to 
those of the nitrate and chloride; it is obtained by precipitatiny 
roseocobalt nitrate with hydrobromic acid, as a red crystalline 
precipitate of rhombic tablets; when heated at 100°, it loses water 
and is converted into bromopurpureo bromide. 

Roseocobalt bromide disulphate, (Co.10N H;,2H,0) Br.(SO,)., is ob- 
tained by dissolving roseocobalt bromide in sulphuric acid, when a 
granular crystalline precipitate separates after a time. 

Roseocobalt platinobromides: a, (Co,1ONH;,2H.0)Br({PtBr.). + 
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2H,0, is prepared by adding a solution of sodium platinobromide 
to a solution of roseocobalt bromide, and is obtained as a precipitate 
of dark red prisms having much the appearance of crystals of chromic 
acid ; it is not decomposed on solution in water, like the corresponding 
platinochloride. When dried at 100°, it is converted into bromo- 
purpureocobalt platinobromide. 6b, (Co.10NH;,2H,O)( PtBrs);+4H,0, 
is obtained as a scarlet crystalline precipitate on decomposing the 
chloride with sodium platinobromide. 

Roseocobalt iodide, (Co,10NH;,2H,0)I, obtained by the action of 
hydriodic acid on the hydroxide or carbonate, forms a dark red 
precipitate, consisting of minute octohedrons and six-sided tables. 

Hydrogen roseocobalt sulphate, 


3[(Co.10N'H;,2H,0)6S0,H],(Col0NH;,2H,0)(SO,); + 3H,0, 


is prepared by dissolving cobalt carbonate in dilute sulphuric acid, 
adding to this solution an excess of ammonium hydroxide, and after 
48 hours passing a rapid stream of air through the liquid. Sulphuric 
acid is then added, when this salt isobtained in octohedral crystals ; it 
is rapidly decomposed by water into the normal sulphate and free 
sulphuric acid. 

Normal roseocobalt sulphate, (Co,10NH;.2H,O)(SO,); + 3H,0, is 
obtained from the acid salt by crystallisation from an aqueous 
solution, or by treating a solution of roseocobalt carbonate with an 
excess of sulphuric acid ; it issparingly soluble in water. This salt is 
easily broken up into the tetramine and lIuteo-salts, and on this 
account the author considers that the formula should be twice that 
above given. 

Roseocobalt platinochloride sulphate, (Co,10NH;,2H,0O)PtCl,(SO,)2, 
is prepared by adding hydrogen platinochloride to an aqueous 
solution of roseocobalt sulphate acidulated with sulphuric acid, when 
it separates in brilliant reddish-yellow six-sided tablets; itis but little 
soluble in water. 

Roseocobalt aurochloride sulphate, (Co,.10NH;,2H,O)(AuCk) (SO,)2, 
is obtained by treating the aqueous solution of roseocobalt chloride 
with a solution of hydrogen aurochloride and sulphuric acid, when an 
abundant orange-red precipitate is obtained cousisting of rectangular 
prisms, which under the microscope appear slightly dichroic. 

A basic roseocobalt orthophosphate, (Co.10N H;,2H,0)(OH),.(PO,H).+ 
2H,0, is obtained on treating the basic roseo nitrate with normal 
sodium phosphate; it separates in dark red prisms almost insoluble 
in cold water. Another roseocobalt orthophosphate, 

(Co:10N H;,2H,0)(PO,H); + 4H,0, 

is obtained by treating a solution of roseocobalt carbonate with a 10 per 
cent. solution of phosphoric acid ; it forms a crystalline precipitate much 
resembling in appearance the corresponding luteo-compound ; it is very 
slightly soluble in cold water, but more so in hot; on heating gently, it 
melts below 100°, and forms a sticky reddish-brown mass which on 
cooling becomes brittle, and of a clear red colour; it is easily soluble in 
hydrochloric acid. 

Sodium roseocobalt pyrophosphate, (Co,,10NH3.2H:0)(P,0;Na), + 
23H.0, is obtained by acting on a solution of roseocobalt sulphate with 
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sodiam pyrophosphate, as an amorphous precipitate; this is soluble 
in excess of the sodium pyrophosphate, and is reprecipitated in the 
crystalline form on shaking. 

Normal roseocobalt pyrophosphate, (Co,10NH;,2H,0).(P,0;),; + 
12H,0, is obtained by the precipitation of roseocobalt sulphate with 
the theoretical quantity of sodium pyrophosphate ; it is crystalline and 
is not altered on drying or exposure to the air. 

Roseocobalt cobalticyanide, (Co,10NH;,2H,0)Co,Cy,, is prepared by 
acting on an acid solution of chloropurpureocobalt chloride, with a 
slight excess of potassium cobalticyanide, and is obtained as a 
crystalline precipitate in almost theoretical quantity; it is almost 
insoluble in cold water. 


New Tin Salts. By T. Benas (Chem. Centr., 1884, 957—958),— 
The author describes the salts, SnCl,,KCl + H,O, and SnCl.,2KCl + 
H,O, which are prepared by the reaction of a strong solution of 
stannous chloride with a saturated solution of potassium chloride. The 
second salt is only formed in presence of strong hydrochloric acid, and 
is transformed into the first salt by treatment with water. 

Stannous bromide.—Stannous bromide was prepared by dissolving 
tin in boiling concentrated hydrobromic acid (sp. gr. 1°48). The 
greenish-yellow solution on cooling deposits colourless doubly 
refractive needles of SnBr, + H,0; it oxidises in moist air, and loses 
its water of crystallisation when exposed to dry air, or by prolonged 
heating at 70—80°. The salt dissolves in a small quantity of water 
to a clear solution, but is decomposed by excess, forming a gelatinous 
white precipitate. Crystals of SnBr; + 2H,O were also deposited 
from the original solution in large monoclinic tables, which easily 
change into the monohydrate. Stannous bromide combines with 
the bromides of the alkali metals to form double salts. Of these, 
SuoBr.,KBr + H.O0; SnBr.,2NH,Br + H,O, and SnBr.,NH,Br + 
H,O, were prepared. W. R. OD. 


Compounds of Platinum and Arsenic. By D. Tivout (Gazzetta, 
14, 487—491).—By passing a rapid current of arsenic hydride intoa 
solution of platinic chloride, there are formed minute black crystalline 
scales of a hydroxyarsenide of platinum in accordance with the equa- 
tion PtCl, + AsH, + H,O = PtAs‘OH + 4HCl. This substance is 
insoluble in water, and only altered toa slight extent by hydrochloric 
and nitric acids and potash; it is readily soluble in aqua regia. 
Concentrated sulphuric acid decomposes it in accordance with: the 
equation 2PtAs‘OH + 2H.SO, = Pt + As,O; + 3H,O + 2S0.. It 
may be dried at 130° without decomposition, but above that tempera- 
ture is transformed into a platinum arsenide thus: 6PtAs‘OH = As,0, 
+ 2Pt,As, + 3H,0O. These two decompositions served as a basis for 
the analysis of platinum bydroxyarsenide. V. H. Vz. 
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Mineralogical Chemistry. 


The Coefficients of Elasticity of Crystals. By J. Beckenxamp 
(Zeit. Kryst. Min., 10, 41—57).—Koch has determined the coefficients 
of elasticity for rods of rock salt, sylvine, and sodium chlorate, cut 
perpendicularly to the faces of the dodecahedron, and perpendicularly 
to the faces of the cube (Abstr., 1884, 1096). His final results were 


as follows :-— 
E, 
E,. E;. E,’ 
4010 2088 1:92 
4030 3395 1:19 
Sodium chlorate.... 4047 3190 1:27 


The author’s experiments give the corresponding values for— 
1793 1998 0-90 


From his investigations he draws the following conclusions :—In 
all directions which are crystallographically identical, the elasticity is 
thesame. The elasticity of alum is less than that of all other known 
crystals. This fact explains the anomalous double refraction of alum, 
as even small mechanical forces, during the crystallisation, give rise 


to great molecular displacements. The ratio z of the refractive 
3 


indices is nearer unity in the case of alum than in other crystals. In 
the latter case, E; is less than E,, whilst with alum E; is greater than 
E,. The constant decrease of the coefficient of elasticity with 
repeated load is remarkable. Perhaps this bears some relation to the 
observation made by Wiedemann, that even at 50° alum is subject to 
a molecularchange. The hemihedral symmetry of the elasticity could 
not be observed in alum. Assuming that Neumann’s formula holds 
good for alum, the following results are obtained :— 


E,, E,, E;, E,, 
perpendi- perpendi- perpendi- perpendi- 
cular tomO0@. culartow02. cular to v0. cular to 0. 
Caleulated.. 1806 1892 1987 2057 


Observed .. 1793 1894: 1998 2035 
B. H. B. 


Conditions for the Formation of Native Sulphur. By L. 
Itosvay (Zeit. Kryst. Min., 10, 91—93).—In the gases of active 
voleanos, H,S and SO, occur. The author has endeavoured to deter- 
mine to what chemical changes these products are submitted when 
they arrive at the surface of the earth at the same time. The answer 
is, that the hydrogen of the H,S very easily forms water by combining 
with the oxygen of various oxygen compounds. For this reason 
sulphurous anhydride gives up its oxygen, and consequently sulphur 
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is liberated from both compounds. This change is easily effected at a 
high temperature, in the presence of aqueous vapour. If, however, 
but one of these conditions is fulfilled, and only aqueous vapour is 
present, this would be sufficient for the sulphur to be liberated. And 
as sulphur is never met with ata great depth, the author is of opinion 
that sulphur is formed at the ordinary temperature, or at a tempera- 
ture not much higher. B. H. B. 


Native Mercury, Cinnabar, and Chromium Ores from Servia. 
By F. Scuararzix (Zeit. Kryst. Min., 10, 93).—These minerals were 
found at Suplja Sztena, in the Avala Mountains, near Belgrade, in a 
quartzite vein at the contact of serpentine and marl. The vein was 
filled with chrome-iron ore and iron pyrites, together with chrome 
ochre and iron ochre formed by their oxidation. In several fissures 
in the vein, barytes crystals occur, covered by a subsequent deposit of 
quartz. In cavities in the quartz, cinnabar occurs ; it also appears to 
be disseminated through the rock itself. Between the cinnabar 
crystals, drops of native mercury are met with. The cinnabar crystals 
were transparent, and of a cochineal-red colour. The author observed 
the following forms:—OR, R, coR, 2R, and two negative rhombo- 
hedra. B. H. B. 


Orpiment and Realgar from Bosnia. By J. A. Krenner (Zeit. 
Kryst. Min., 10, 90—91).—Orpiment and realgar occur at Kresevo 
(Bosnia), implanted on quartz crystals in a greyish micaceous phyllite. 
The realgar is of later formation, and is often implanted on the orpi- 
ment. The orpiment crystals are either separate or united, forming. 
druses. They have a wax-yellow colour on the surface, whilst the pure 
citron-yellow appears on the fresh cleavage planes. The following 
planes were determined :—coPco, coPoo, coP, coP7, coP3, coP2, Poo. 

The crystals of realgar usually occur as thick tabular forms, 4mm. 
long, and are either transparent and red, or brownish-black and 
opaque. The author determined 20 planes, of which the three fol- 
lowing are new :—ooR$, P¥, 22. B. H. B. 


Smithsonite from Pelséez Ardo. By J. Loczxa (Zeit. Kryst. 
Min., 10, 89).—The analysis gave the following results :— 


ZnO. CaO. PbO. CdO. MgO. CO,. Total. Density. 
63°23 101 075 O02 trace 3469 99°70 4°43 
B. H. B. 
Colemanite. By T. Hiortpant (Zeit. Kryst. Min., 10, 25—31).— 
The author’s analysis of colemanite from California (I) agrees very 
well with the results obtained by Price (II). 


B,O3. CaO. H,0. Si0,. Al,O;+Fe,0;. MgO. Total. 
I. 47°64 27°97 22°79 1:28 0°19 0°13 100-00 
II. 48°12 28°43 22°20 C65 0°60 — 100:00 


These figures correspond with the formula Ca,B,0,; + 7H,O. The 
mineral is monoclinic. The following forms were determined :— 


aww ~~weeuewv Fe T-lUDMClCU. 
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coPco, coco, OP, coP, coR2, coP2, Poo, 2Rco, —2Poo, +Poo, +2Poo 
—P, —3P, —3P3, —3R3, +P, +2P, +2P2, +3R3, +2R2, The 
axial ratio was calculated to be a:b: ¢ = 0°7747:1: 05418. p= 
69° 47’. (Comp. this volume, pages 224 and 358.) B. H. B. 


New Locality for Vivianite Crystals. By A. Koon (Zeit. Kryst. 
Min., 10, 94—95).—Two years ago the author obtained two remark- 
ably fine crystals of vivianite from one of the Véréspatak mines. The 
forms observed were :—P, Peco, coP, coPco, coPRoo. B. H. B. 


Optical Properties of Allactite. By J. Krenner (Zeit. Kryst. 
Min., 10, 883—85).—Sjégren has recently described, under the name 
of allactite, a new mineral from Nordmarken. The crystals belong 
to the monoclinic system, the axial ratio being 


a:b:¢=0°6115:1: 03315. 8 = 84° 165’. 


With regard to its optical properties, Sjégren determined the 
indices of refraction for red, yellow, and violet. The plane of the 
optic axes is parallel to the plane of symmetry for red and yellow. 
The author now shows that in blue light, however, the plane of the 
optic axes is perpendicular to the plane of symmetry, or parallel to 
the ortho-axis. The apparent optic axial angle measured at 19°4° C. 
in oil is as follows :— 


2H, = 12° 22’ red (red glass), 
9 12 yellow (sodium flame), 
® O green (thallium flame), 


11 36 blue (cuprammonium oxide). 


The apparent dispersion of the axes is consequently 23° 58’. Adopt- 
ing the mean indices of refraction given by Sjogren— 


8 = 1778 red, 
= 1'786 yellow, 


the actual axial angle is— 


2V. = 10° 12’ red, 


= 7 34 yellow. 


By the discovery of allactite, an addition is made to the small 
number of minerals that change the position of the optic axial plane 
for the opposite ends of the spectrum. 

In conclusion, the author objects to the classification of this mineral 
with the vivianite group. The cleavage of allactite is quite different 
from that of the members of that small but sharply defined mineral 
group. Rammelsberg (Abstr., 1884, 1097) has also raised objections 
from a chemical point of view. B. H. B. 


Cuprodescloizite. By C. Rammerspere (Chem. Centr., 1884, 146). 
—In a previous paper (Abstr., 1881, 1000), the author described 
the properties of descloizite, a vanadate of the formula (PbZn),V.0, 
+ Aq. In the present paper a new vanadate found, accompany- 

38d 2 
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ing calespar, at St. Louis Potosi, Mexico, is described. It forms 
blackish, indistinctly crystalline kidney-shaped masses, which yield 
a brown powder. Density 5°856. The new mineral melts easily, and 
dissolves in nitric acid, forming a green solution. It is a hydrons 
vanadate of lead, zinc, and copper containing small quantities of phos- 


phoric and arsenic acids. 


P,0;. A805. V0. PbO. Zn0. CaO. +40. 
0°17 0°28 22°47 54°57 12°75 8:26 2°52 


Hence the new mineral is quite analogous to descloizite. It is a 
vanadate of the general formula R,U,O, + Aq, and may be repre- 
sented as descloizite in which three-eighths of the zinc is replaced by 
copper (PbZnCu),V20,, whence the name cuprodescloizite. 

The same elements are present in the tritochlorite of Frenzel 
(R;V;,0,). Mottramite, psittacinite, and a mineral from Laurium are 
lead and copper vanadates. The constitution of the first of these is 
uncertain; the two latter appear to belong to the same group of 
vanadates as tritochlorite. W. R. Dz 


Columbite from Craveggia, in Piedmont. By J. Srriiver (Zeit. 
Kryst. Min., 10, 85—86).—Spezia described (Abstr., 1883, 958) a 
new occurrence of beryl at Craveggia. Associated with the beryl, 
the author has discovered minute black crystals. One of these 
crystals exhibited the following combination : coPoco, coPco, OP, coP, 
coP3, coP5, Poo, P, 2P2. 

The author concludes that the mineral is columbite, a mineral 
hitherto never met with in Italy or the Alps. B. H. B. 


Microlite. By C. Hinrze (Zeit. Kryst. Min., 10, 86).—Microlite 
from various localities is always stated to belong to the regular 
system, but no precise optical examination has, up to the present 
time, been made. For the purpose of this examination, the author 
employed three sections, parallel to the three planes of the cube, from an 
unweathered specimen of the microlite crystals from Amelia Co., 
Virginia, described by Dunnington (Abstr., 1881, 1002). From the 
behaviour of the three crystal plates, the author concludes that micro- 
lite must be regarded as an undoubtedly regular mineral. 

B. H. B. 


Astracanite. By V. Marxownikorr (J. Russ. Chem. Soc., 
1884 [1], 690—694).—The first analysis of salt deposited in one of 
the bitter lakes of the Government of Astrakhan was made by Hobel, 
who found it to contain about 41 per cent. of sodium sulphate: hence 
G. Rose deduced the formula Na,SO,Mg,SO, + 4H,O for the 
mineral, and gave it the uname astracanite. This was contradicted 
by Fedchenko in 1870, who analysed the salt of some of these lakes 
and found its composition to vary, and never to contain so large an 
amount of sodium sulphate. 

The author having visited the bitter lakes on the northern shore 
of the Caspian, found, on analysing samples of their salt, that neither 


the former nor the latter of these opinions is quite correct. He 
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states that the Little Kordouan lake, specially investigated by Fed- 
chenko, can in nowise be considered a typical bitter lake, such lakes 
being situated for the most part in the south of the Kalmuck Steppe, 
and to the east of the Kardouan lakes, as far as the mouth of the 
Oural river, samples of thénardite (pure sodium sulphate) being even 
found in these lakes. Analysis of a sample of salt from the Great 
Bassine lake proved it to be pure astracanite. The colour of this 
mineral is generally black, from the mud enclosed in the crystals, 
although sometimes grey or even entirely translucent crystals, and 
whole layers of the mineral are met with. The purer the crystals of 
astracanite, the less are they subject to efflorescence. A. T. 


Barytes from Mittelagger. By C. Busz (Zeit. Kryst. Min., 10, 
32—40).—In the Mineralogical Museum of the University of Bonn, 
there is a series of specimens of barytes of which no account has yet 
been published. The crystals come from the Alter Bleiberg Mine, 
near Mittelagger, in the Riinderoth mining district. On the crystals, 
the following 13 planes were observed :—0P, Poo, Poo, coPco, coP co, 
ooP, coP2, coP4, P, $P2, 5P12, 7Ps, 10P3,2. The author divides the 
crystals into five types, which he describes and illustrates. From the 
angles measured on all the crystals, the axial ratio is calculated to 
be U'619278 : 1 : 0°760934 when the longest axis is taken as unity, or 
161481: 1: 1°22876 when the shortest axis = 1. B. H. B. 


Barytes from Pésey. By D. Finyes (Zeit. Kryst. Min., 10, 89— 
90).—An account of the crystallographic examination of barytes 


erystals from Pésey, Dep. Savoie, France, in the collection of the 
Hungarian National Museum. B. H. B. 


Anglesite from Fels6-Viss6. By A. Franzenau (Zeit. Kryst. 
Min., 10, 88).—On a highly weathered mica schist from Felsé-Viss0, 
Hungary, the author found white crystals of anglesite, on which he 
observed the following planes :—OP, coPco, ooP, 4Pco, Poo, 2Poo, P, 
P5, Pé6, Pl2. Of these, P5 and P6 have, up to the present time, 
been observed only on Hungarian anglesites. P12 is a new form. 

B. H. B. 

Mineralogical Notes from Transylvania. By G. Prinics 
(Zeit. Kryst. Min., 10, 93—94).—The author describes the crystallo- 
graphical examination of the following minerals:—1l. Loose ortho- 
clase crystals from the granite of Kis-Szamos; 2. Staurolite from the 
neighbourhood of Sebes, in the Fogaraser Mountains; 3. Cyanite 
from the same locality ; 4. Tremolite from the Sebes Valley and from 
Boia Mica in Roumania. B. H. B. 


Nephrite from Tasmania. By C. Bopewie (Zeit. Kryst. Min., 
10, 86—87).—This mineral, which 1s very similar to saccharite, occurs 
in large quantities in Tasmania. The analysis gave the following 
results :— 


Si0,. CaO. MgO. Fe,03. H,0. Na,O + K;0. Total. 
62°41 24°62 11°26 0°14 1°40 0°43 100°26 
B. H. B. 
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Wollastonite from Rézbanya. By J. Loczxa (Zeit. Kryst. Min., 
10, 89).—The analysis gave the following results :— 


Si0,. CaO. MgO. FeO. Mn0. K,0. NaO. H,0. 
51°61 46°29 1:08 0°51 0°47 013 O11 0°54 


Al,03. Total. Density. 


trace 100°74 2-919 
B. H. B. 


The Augites of the Kaiserstuhl Mountains in Baden. By 
A. Knop (Zeit. Kryst. Min., 10, 58—81).— The angites of the 
Kaiserstuhl are of great interest mineralogically and petrographically. 
The author classes them into four types :—1l. Augites which appear 
as characteristic constituents of basalt. They are of a black colour, 
and usually exhibit the combination coPco, coP, +P, coFco. In thin 
sections, they are transparent and of a brownish-violet colour. The 
extinction angle is 45°. 2. Augites which occur as an essential con- 
stituent of phonolites. These occur but rarely as well-developed 
crystals. They are of a coal-black colour; but under the microscope 
they appear green and transparent. 3. Augites which occur in lime- 
stone. After dissolving the granular limestone of certain portions of 
the Kaiserstuhl mountains in hydrochloric acid, grains of greenish- 
yellow augite remain. Under the microscope they are very trans- 
parent and of a pale yellowish-green colour. 4. Augites in basalt. 
Grains of a transparent green augite resembling diopside are occa- 
sionally found in the basaltic rock, containing hyalosiderite, from 
Thringen, in the limburgite near Limburg, and in the basalt of the 
Liitzelberg (see Analysis 6). 

The author gives the following analyses of these augites :—Group I. 
Augites which are of a brownish-violet colour when seen in thin 
sections or as powder: 1. From the so-called limburgite; 2. From 
the porphyritic basalt of Burkheim; 3. From the hauyn-basalt of 
Oberbergen ; 4. From the porphyritic basalt of Amoltern. 


2. 3. 4. 
45°83 46°54 47°20 
3°57 2°85 2°70 
7°47 8:20 5°80 
4°90 3°72 3°17 
411 4°32 4°76 
10°92 13°19 12°79 
22°83 21°29 23°02 
99°63 = 100°11 99°44, 


Group II. Augites which are of a green colour when seen in thin 
sections or as powder; 5. Augite from the phonolite of Obershaff- 
hausen; 6. Augite enclosed in the basalt of the Liitzelberg; 7. Yel- 
lowish-green augites from the limestone of Badloch. 
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7. 
52°09 

0°95 

118 

1°59 

1°57 

trace 

18°10 

23°56 

0°48 

0°48 

100°00 

B. H. B. 
Augites of Noteworthy Composition. By C. Détrer (Zeit. 
Kryst. Min., 10, 106—108).—The author gives the composition of 
the following augites:—1. Augite from the nepheline basalt of Rib. das 
Patas; 2. Augite from the Island of S. Antéo; 3. Augite crystal 
from the Garza Valley; 4. Augite crystal from Aguas das Caldeiras ; 
5. Augite from the dolerite of St. Vincente; 6. Augite from Siderao; 
7. Augite from the phonolite of Praya; 8. Augite from the tephrite 
of the Pico da Cruz. B. H. B. 


Analyses of. Transylvanian Minerals. By F. Kocu (Zeit. 
Kryst. Min., 10, 99—100).—1. The analysis of the so-called szaboite 
from the Aranyer Mountain gave the following results :— 


SiO. MgO. FeO. Fe,03. CaO. Ignition. Total. 
51°681 22°824 8465 12687 3:093 0960  99°710 


The material employed was weathered, An analysis of perfectly 
fresh material gave 19°702 per cent. of FeO. The author concludes 
that this so-called szaboite from the Aranyer Mountain is a true 
hypersthene. The same conclusion was arrived at by Krenner (Zeit. 
Kryst. Min., 9, 255) from a crystallographical examination of the 
mineral in question. 

2. Two specimens of celestine, from Bacs, were analysed: I. A 
bluish-grey translucent celestine, which filled the interior of an 
Echinolampas giganteus ; II. Tabular translucent grey crystals from 
calcareous marl. The results were as follows :-- 

SO . SrO. CaO. Fe,03;+ Al,O3. SiO, Ignition. Total. 

I. 43°370 54586 0°752 0°431 0-447 O371 99°957 

Il. 43°428 54450 1-090 0°484 0140 0334 99°96 
B. H. B. 

Andesite from Trifail in Styria. By R. Maty (Monatsh. Chem., 
6, 75—76).—The remarkable occurrence of this mineral in brown 
coal has been described by J. Rumpf. On analysis it gave:— 


Si0,. Al,O;. CaO. MgO. a0. K;0. 
57°53 26°62 8°48 0°23 6°90 0°39 = 100715 


Oxygen ratio: MO: M,0;: SiO, = 1-00: 2°85 : 7°03. . 
H. B. 
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Analysis of Sericite from the Quartz-phyllite of Wiltau. 
By C. Sennorer (Zeit. Kryst. Min., 10, 105).—The analysis gave the 
following results :— 

SiO. Fe,O3. ALO, CaO. MgO. K,O. Na,O. H,O. ©. Total, 
41°35 17°37 1928 037 206 829 348 616 iy 99-04 
> | 


Organic Chemistry. 


Reduction of Cetyl Iodide with Sodium Amalgam. By 
Lepeperr (J. Russ. Chem. Soc., 1884 [2], 299—300).—Cetyl iodide, 
obtained by the direct action of phosphorus tri-iodide on the alcohol, 
was treated with sodium amalgam. After a time, a crystalline hydro- 
carbon separated, melting at 70°5°; this is called dotriakontene, 
Cy,H¢. On evaporation, the filtrate left so small a quantity of an 
impure product, that it was impossible to decide if C,>Hs, was formed 
in the reaction, as was expected by the author. A. T. 


Trimethylene Iodide. By L. Henry (Ber., 18, 519—521).—The 
author refers to Perkin’s method of preparing this substance (this 
vol., p. 495) as being the method by which he had himself prepared 
trimethylene iodide. He has also shown that the iodhydrins may be 
obtained from sodium iodide and the brom- or chlor-hydrins, and like- 
wise by the same method, propargyl iodide (Abstr., 1884, 979). Tri- 
methylene iodide boils at 224° (pressure 763 mm.) ; it remains liquid 
at — 20°. A difference in physical properties, similar to that between 
trimethylene and ethylene iodides (m. p. 82°), is shown to exist in 
other corresponding derivatives of the two series. A. K. M. 


Action of Chlorine on Trimethylethylene. By T. Konpaxorr 
(J. Russ. Chem. Soc., 1885, 144—145).—Pure trimethylethylene pre- 
pared from tertiary amyl iodide was treated with chlorine, when con- 
siderable quantities of hydrogen chloride were evolved, and chiefly, 
although not exclusively, unsaturated chlorinated compounds were 
formed, boiling at’ 80—110°, and consisting of Cs;H,Cl, C;HnCl, and 
CsH»Cl,. On treating the portion boiling below 100° with water, 
the author obtained along with some quantity of tertiary amyl alcohol 
a new unsaturated secondary alcohol, boiling at 115—117°. 1t takes up 
bromine, forms alcoholates with sodium and berium, and is considered 
to be methyl isopropenyl carbinol. By the action of dilute sulphuric 
acid, the alcohol undergoes isomeric change into methyl isopropyl 
ketone. 4, TF. 


Isomerism of Acetylene Hydrocarbons. By A. Favorsky 
(J. Russ. Chem. Soc., 1885 [1], 1483—144).—The author studied the 
reaction of dry and of alcoholic potassium hydroxide with the pro- 
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ducts of the action of phosphorus pentachloride on methyl ethyl 
ketone and methyl propyl ketone. On using the hydroxide in the 
dry state, ethylacetylene and propylacetylene are formed, giving 
characteristic precipitates with ammoniacal solutions of cuprous 
chloride and silver nitrate; whilst alcoholic potash, on the other 
hand, yields dimethylacetylene and methylethylacetylene, the former 
giving, on shaking with sulphuric acid, crystalline hexamethyl- 
benzene, the latter identified by its boiling point. In both reactions, 
monosubstituted acetylene is first formed, but on further heating with 
excess of the alcoholic alkali solution, undergoes isomeric change into 
a bisubstituted compound. This was proved by heating ethylacetylene 
and propylacetylene in sealed tubes at 170—180°, when hydrocarbons 
were formed, which did not give metallic derivatives. The isomeric 
conversion is due to the alcoholic alkali solution, as neither dry potas- 
sium hydroxide nor alcohol produces this effect. A 


Preparation of Chromium and Manganese Compounds, 
analogous to Ferro- and Ferri-cyanide of Potassium. By O. T. 
CuristensEen (J. pr. Chem. [2], 31, 163—173).—Potassiwm Chromi- 
cyanide, K,Cr,Cy12.—This salt is best prepared as follows:—Freshly pre- 
cipitated moist chromic hydroxide is dissolved in acetic acid, evaporated 
nearly to dryness, and diluted to 250 c.c. with water: this solution is 
gradually added to almost boiling potassium cyanide (200 grams 
potassium cyanide + 600 to 700 c.c. water) contained in a flask, so as 
to exclude the carbonic anhydride of the air ; after heating for a short 
time, the liquid is filtered, evaporated, and cooled. The crystals 
obtained are dissolved in water (4 parts), and the solution boiled, the 
deposited chromic hydroxide is filtered off, and the solution when cooled 
yields pale yellow crystals, more of which are obtained by repeatedly 
boiling the mother-liquor. The salt has been described by Kaiser 
(Annalen, Suppl., 3, 170). 

Potassium Manganicyanide, KeMn,Cy;2.—Eaton and Fittig obtained 
this compound by the oxidation of potassium manganocyanide. It 
is, however, more readily prepared by adding manganic acetate or 
phosphate (described by the author, Abstr., 1884, 398) to a solution 
of potassium cyanide; the solution becomes yellow, and then deep 
brown; on filtering and cooling, red-brown needles of potassium 
manganicyanide separate out. On dissolving the salt in a hot solution 
of potassium cyanide, reduction takes place, and the solution becomes 
yellow; on adding water and again heating, the red colour reappears, 
manganic hydrate separates, and the cooled solution deposits crystals 
of potassium manganicyanide. 

Potassium Chromocyanide, K,CrCy, + 3H,0.— Descamps has 
obtained the pure salt. Moissan prepared a salt called by him potas- 
sium chromocyanide, but owing to its colour and properties, the author 
believes it to be the chromicyanide. Chromous acetate was shaken 
up with carbonic acid water, then poured into a 25 per cent. solution 
of potassium cyanide, and the whole gently warmed in a flask through 
which a stream of hydrogen was passed ; the vessel was then surrounded 
with snow, and potassium cyanide added to the liquid; a dark blue 
crystalline precipitate was thrown down. This precipitate corre- 
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sponds exactly with the potassium chromocyanide described by 
Descamps. As no oxidation occurred during the preparation, it is 
evident that Moissan’s salt must have been the chromi-compound. 
Potassium Manganocyanide, KiMnCy, + 3H,0.—Eaton and Fittig 
and Descamps have given good methods for the preparation of 
this salt; the following method is more speedy:—1l0 grams of 
manganous acetate are added to an almost boiling solution of 40 to 45 
grams potassium cyanide in 100 c.c. of water; a green compound 
forms, which redissolves on addition of 15 to 20 grams of potassium 
cyanide, and at the same time a fine crystalline dark blue precipitate 
of potassium manganocyanide separates. Potassium cyanide dis- 
solves this precipitate with difficulty; on diluting with water, it dis- 
solves, and on filtering and cooling, large dark blue crystals are 
formed. H. P. W. 


Potassium Chromocyanide. By H. Moissan (Ann. Chim. Phys. 
[6], 4, 136—144).—Potussium chromocyanide, K,CrCy., is best pre- 
pared by the action of potassium cyanide on chromous carbonate ; the 
latter salt is obtained by acting on a solution of chromous chloride 
saturated with carbonic anhydride, with a solution of potassium car- 
bonate, air being excluded; the greyish-white precipitate is mixed 
with a solution of potassium cyanide, when the precipitate partially 
dissolves, the liquid becoming yellow, and from this solution after 
filtration the yellow crystals of potassium chromocyanide may be 
obtained by evaporation ; it has asp. gr. of 1°71. 10 c.c. of water at 
20° dissolve 3°233 grams of this salt; it is precipitated from its 
aqueous solution by alcohol, in which it is completely insoluble, as it 
is also in ether, benzene, and chloroform. Its aqueous solution when 
examined with a spectroscope shows complete absorption in the violet 
end, and three well-marked bands in the green. ‘The salt is anhy- 
drous, aud is unchanged by exposure to the air at ordinary tempera- 
tures. The taste is similar to that of the ferrocyanide ; its aqueous 
solution gives a feebly alkaline reaction, and on boiling a slight odour of 
hydrocyanic acid is perceived, chromous hydroxide being precipitated. 
On electrolysis, potassium chromicyanide is formed at the positive 
pole, whilst hydrogen and potassium hydroxide are disengaged at the 
negative. Heated to low redness in the absence of air, the salt melts 
and gives off nitrogen, a residue of chromium more or less carburised 
and of potassium cyanide remaining. Heated with concentrated or 
dilute sulphuric acid, it behaves like the corresponding ferrocyanide ; 
oxidising agents convert it into chromicyanide. It gives precipitates 
with solutions of a considerable number of the metallic salts. The 
most characteristic reaction, however, is the red coloration formed on 
the addition of ferrous sulphate, a distinct coloration being obtained 
with a solution containing only +5355 part of the chromocyanide. 
Potassium chromocyanide is not poisonous even when administered 
by hypodermic injection. 

Chromocyanic acid is obtained in small white crystals by the 
decomposition of the potassium salt with dilute sulphuric acid ; it is 
soluble in water, but the solution is not stable, decomposing rapidly 
in air. The aqueous solution of the acid decomposes me 

A. P. 


ee ee ed 


me 


ORGANIC CHEMISTRY. 739 


Formation of Nitroprussides without the Use of Nitric 
Acid. By H. O. Jensen (J. Pharm. [5], 11, 315—318).—These com- 
pounds are usually produced by Playfair’s method, in which potassium 
ferro- or ferri-cyanide is treated with nitric acid. The author finds, 
however, that they can be produced without the aid of nitric acid. 
If an electric current from two Bunsen cells be passed for some time 
through a solution of potassium ferrocyanide, the solution becomes 
brown and alkaline and gives a strong nitroprusside reaction with 
ammonium sulphide. The reaction probably commences, as has been 
indicated by Daniell, Miller, and others, by the formation of ferri- 
cyanide at the positive pole, and the transference of caustic potash to 
the negative. On placing the electrodes in separate tubes, connected 
by an inverted syphon of small bore, and employing three cells, no 
trace of nitroprusside could be detected in the solution, the reac- 
tion of which was acid at the positive and alkaline at the negative 
pole. Powdered potassium ferricyanide was treated gradually with 
calcium hypochlorite solution ; an active reaction took place. At 70° 
to 80° much gas was disengaged, in which carbonic anhydride was 
present, and a reddish-brown deposit was formed. A dried sample 
of this brown deposit gave 19 per cent. of ferric oxide, and 78°80 
per cent. of calcium carbonate. The solution was concentrated by 
evaporation, cooled and treated with alcohol to extract the nitro- 
prusside. After removing the alcohol by distillation the nitro- 
prusside was precipitated by cupric chloride. The copper sa!t is 
subsequently decomposed by means of sodium hydroxide solution. 
The sodium salt can be purified by dissolving in a little water, adding 
strong alcohol, filtering, and crystallising. J. T. 


Polymeric Dichloracetonitriles. By A. Weppice and M. 
Korner (J. pr. Chem. [2], 31, 176)—When hydrogen chloride is 
passed into ordinary dichloracetonitrile, a white, crystalline, easily 
decomposable compound is formed, which, when heated for several 
hours at 130—140° in a sealed tube, splits up into hydrogen chloride 
and a polymeric modification of dichloracetonitrile, which crystallises 
in rather large prisms melting at 69—70°; it is easily soluble in alco- 
hol, ether, and benzene, but only sparingly in water ; it does not possess 
basic properties, and it is not changed by alkalis or ammonia in the 
cold. Hydrochloric acid also forms additive products with mono- and 
tri-chloracetonitrile, but only the latter yields a polymeric modifica- 
tion, which is identical with the nitrile obtained from ethyl para- 
cyanocarbonate. H. P. W. 


Preparation of Cyanamide. By J. Travse (Ber., 18, 461—463). 
—It has been recently shown that in preparing cyanamide from pure 
thiocarbamide melting at 169°, the desulphuration of the Jatter is 
incomplete, even after several days. The author prepared thiocarba- 
mide from ammonium thiocyanate, and found that the first crystalli- 
sations melting at about 149° were readily desulphurised by freshly 
precipitated mercuric oxide, whilst the pure compound was only 
partially converted after several days. The ready conversion of the 
impure substance is found to be due to the presence of ammonium 
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thiocyanate, as when some of this is added to the pure thiocarha- 
mide the mixture is readily convertible into cyanamide. Dimer. 
curammonium chloride produces the same effect as mercuric oxide, 
the products of the reaction being mercuric sulphide, cyanamide, 
ammonium chloride, and free ammonia. 

Instead of preparing cyanamide by passing cyanogen chloride into 
a solution of dry ammonia in absolute ether, a better result is obtained 
by employing aqueous ammonia. The cyanamide is then converted 
into the lead or silver compound, and the latter decomposed by 
hydrogen sulphide. This method is, however, much less to be recom- 
mended than that mentioned above. A. K. M. 


Unsaturated Compounds of the Fatty Series. By F. Bri- 
stein and E. Wizeanp (Ber., 18, 481—483).—Allyl alcohol, 


CH, : CH-CH,OH, 


was treated with dehydrating agents in the hopes of obtaining 
symmetrical allylene, CH,:C:CH,. With phosphoric anhydride, a 
very violent reaction takes place, but without production of allylene ; 
with concentrated sulphuric acid, total carbonisation occurred, whilst 
with dilute acid, condensation-products appear to be formed; in no 
case was allylene obtained. 

Methenyltriallyl Ether, CH(OC;H;)3—In order to obtain this com- 
pound, sodium (16 grams) is gradually added to a mixture of ally! 
alcohol (35 grams), and chloroform (24 grams), diluted with twice its 
volume of light petroleum. The whole is warmed, the solution 
filtered from the sodium chloride and distilled. Methenyltrially] 
ether is a liquid boiling at 196—205°. When allyl alcohol (20 grams) 
is heated with chloroform (55 grams), potash (140 grams), and water 
(200 grams), a vigorous reaction takes place with evolution of carbon 
monoxide and production of formic acid. No methenyltriallyl ether 
is formed. 

Crotonic acid was prepared by distilling B-hydroxybutyric acid, this 
being obtained by the action of sodium-amalgam (in much larger pro- 
portion than recommended by Wislicenus, Annalen, 149, 208) ou 
ethyl acetoacetate ; the alkaline solution is acidulated with sulphuric 
acid, distilled, and the crotonic acid extracted with ether. The 
author has prepared salts, the properties of which however do not 
agree with Claus’s descriptions (Annalen, 131, 63) ; the calcium salt, 
(C,H,0,).Ca, and barium salt, (C,H;0,).Ba, are described. Attempts 
to prepare crotonamide by heating ammonium crotonate, by treating 
crotonic chloride with ammonia, and by heating ethyl crotonate with 
concentrated aqueous ammonia at 100—150°, yielded in all cases a 
syrup moderately soluble in water, whilst according to Pinner (Abstr., 
1884, 1292) it is a crystalline substance melting at 149—152°. 

Salts of sulphobutyric acid, Cs,HgSO,, are prepared by heating cro- 
tonic acid with an aqueous solution of ammonium or potassium sul- 
phite at 130°. The burium salt, CHH,SO,Ba + 2H,0, and lead salt, 
C,H,SOsPb, are described. 

Tiglic and angelic acids also combine readily with alkaline sul- 
phites at an elevated temperature. A. K. M. 
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’ Action of Dilute Acids on Allyl Alcohol. By V. Soxonma 
(J. Russ. Chem. Soc., 1885 [1], 145—146).—On treating allyl 
alcohol at 100° with dilute sulphuric or hydrochloric acid, an un- 
saturated aldehyde, C,H,O, boiling at 135—138°, is obtained, pro- 
bably the same as that prepared by Lieben by condensation of 
propaldehyde. It is suggested that the formation of the compound 
may be due to previous isomeric change of ally] alcohol into prop- 
aldehyde. From the products of the action of hydrochloric acid on 
allyl alcohol, allyl chloride and allyl ether were isolated. A. T. 


Diallyl Dioxide. By S. Przysytek (J. Russ. Chem. Soc., 1885 
[1], 136—141).—By the action of dry potassium hydroxide on the 
dichlorhydrol C,H(OH),Cl,, obtained by the addition of hypo- 
chlorous acid to diallyl, a dioxide of the composition C,H 0, is formed, 
which could not be separated from the product in a state of purity, as 
it obstinately retains an admixture of some volatile chlorinated com- 
pound. On heating the dioxide with water in presence of baryta, a 
syrupy substance was obtained easily soluble in water, almost insoluble 
in ether; this proved to be the first anhydride of hexyl erythrol. It 
takes up water with difficulty, being partly converted into the tetra- 
hydric alcohol itself. By the action of dehydrating agents on the 
anhydride, the author succeeded in preparing dialiyl dioxide in a 
pure state, and in undertaking its analysis and the determination of its 
vapour-density. He intends to study the modes of formation of 
this, as well as of other analogous dioxides. A. T. 


Action of Carbonyl Chloride on Glycol Chlorhydrin. By 
J. Nemtrowsky (J. pr. Chem. [2], 31, 173—175).—A continuation 
of the author’s researches (Abstr., 1884, 419). When liquid carbony] 
chloride acts on ethylene chlorhydrin, it forms, not as was expected, 
chlorethyl carbonate, C,H,Cl-O-CO-O:C,H,Cl, but chlorethyl chloro- 
formate, C1CO-OC,H,Cl. 

It is a clear fuming liquid, insoluble in water, but readily soluble 
in alcohol and ether, and boils between 150—160.° It is not decom- 
posed by boiling with water, but continued heating with dilute aqueous 
potash converts it into glycol and potassium carbonate and chloride. 
When heated with ammonia, it yields chlorethyl carbamate, 


C.H,C1l0-CON Hz. 


This crystallises in large prisms, melts at 76°, and is easily soluble 
in water, alcohol, and ether. In a similar manner the correspond- 
ing chlorethyl carbanilate, C,H,ClO‘CO-NHPh, was obtained. It 
crystallises in needles, melts at 51°, and is soluble in alcohol and 
ether, insoluble in cold, sparingly soluble in hot water. When 
boiled for a short time alone, and then with strong aqueous potash, 
a substance of the formula C,H,NO, is obtained; it forms white 
rhombic tabular crystals, melts at 124°, and when heated at 170° 
with strong hydrochloric acid yields chlorethyl phenylamine hydro- 
chloride, NHPh-C,H,Cl,HCl, which crystallises in large monoclinic 
prisms melting at 158°; when treated with potash, an oil (probably 
the free base) is precipitated; it is soluble in ether, and volatilises in 
steam, with partial conversion into a solid white modification. 
H. P. W. 
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Elementary Composition of Nitroglycerol. By M. Hay and 
O. Masson (Proc. Roy. Soc. Edin., 32, 87—91).—After reference to 
former work on nitroglycerol by Williamson and others, the authors 
detail their process for preparing the compound. One part by weight of 
pure glycerol was added drop by drop to 2 parts nitric acid (1°49) 
and 6 parts sulphuric acid (sp. gr. 1°84), the two being kept below 
10°. After ten minutes the mixture was thrown into water, and 
the precipitated oil was well washed and dried at 60—80°, finally 
being kept in a vacuum for twelve days over sulphuric acid, sp. gr. at 
145° = 1601. The combustion was made by weighing out 0°2 = 
0°4 gram into a porcelain boat containing fine copper oxide, and then 
adding another layer of the oxide. After the boat had been intro- 
duced into the combustion tube, its contents were thoroughly mixed 
with the oxide in the tube, then the combustion was proceeded with in 
the ordinary way. Nitrogen determinations were 18°25 and 18:06 
(theory 18°5). Difference in preparation does not cause a difference 
in composition. From these results and those obtained by Hay (next 
Abstract) the authors conclude that the generally accepted constitution 
of trinitroglycerol is correct. E. W. P. 


Chemistry of Nitroglycerol. By M. Hay (Trans. Roy. Sve. 
Edin., 32, 67—86).—From the resemblance of nitroglycerol to the 
nitrites in its physiological and therapeutical properties, the author 
was at first inclined to regard it as being a glycery! nitrite instead of 
a nitrate, but the result of a further investigation did not confirm this 
view. Railton and others have stated that nitroglycerol when treated 
with alcoholic potash yields glycerol and potassium nitrate. This 
statement is quite incorrect ; the decomposition is of a complex nature. 
No glycerol is obtained, as it is oxidised at the expense of the NO, 
groups, about two-thirds of which suffer reduction to the nitrous con- 
dition, only about one-third being found as nitrate at the end of the 
reaction. The other products of the reaction are potassium acetate, 
oxalate, and formate, a small amount of ammonia, and a reddish- 
brown resinous substance, which gives a dark colour to the liquid. 
Numerous determinations of the amount of nitrite formed showed that 
100 parts of nitroglycerol gave from 34°14 to 35°24 parts of nitrous 
anhydride. (If two-thirds of the nitrogen were converted into 
nitrous anhydride the amount would be 33°48.) As it was also found 
that 5 mols. of potash were required to decompose 1 mol. of nitro- 
glycerol, it seems that the principal reaction may be expressed by the 
equation C,;H,(O-NO,); + 5KOH = KNO, + 2KNO, + CH;COOK 
+ H-COOK + 3H,0. The reaction is the same either with alcoholic 
or aqueous potash, but is very slow in the latter case, owing to the 
sparing solubility of nitroglycerol in water. 

Ammonia and alkaline carbonates act in a manner similar to 
potash. The same may be said for sodium hydrogen phosphate, but 
the reaction is much less powerful, whilst sodium chloride exerts 
hardly any action. Hydrochloric acid acts less powerfully than alka- 
line carbonates, and sulphuric acid (1:10) less powerfully still, whilst 
the concentrated acid has no action. De Vrij’s statement that nitro- 
glycerol is decomposed by sulphuretted hydrogen, is not correct. The 
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alkaline sulphides decompose nitroglycerol, sulphur being precipitated, 
and the reaction is rapid, and seems to be promoted by the sulphur, 
yet the particular part played by that element has not been ascer- 
tained. Hot water decomposes nitroglycerol slowly. The amount of 
nitroglycerol formed from a given weight of glycerol agrees fairly 
with the assumption of its being glyceryl trinitrate. 

As different statements have been made as to the physical charac- 
ters of nitroglycerol, the author has prepared it in a state of purity, 
and finds that it is perfectly colourless, and remains so even when ex- 
posed to air. It keeps equally well in water or alcohol. Heated on 
the water-bath no change occurs, unless acids or alkalis are present. 

1 gram of nitroglycerol dissolves in 800 c.c. water; in 3 c.c. alco- 
hol; in 10°5 c.c. alcohol (sp. gr. 0°846) ; in 1 e.c. methyl alcohol (sp. 
gr. 0°814); in 4.¢.c. methylated spirit (sp. gr. 0°830); in 18 c.c. amyl 
alcohol ; in less than 1 c.c. benzene; in 120 c.c. carbon bisulphide ; in 
all proportions in ether, chloroform, glacial acetic acid, and phenol ; 
and sparingly in glycerol. 

Nitroglycerol can be estimated with tolerable accuracy by deter- 
mining the amount of nitrite formed by boiling with alcoholic potash, 
and assuming that 100 parts of nitroglycerol yield 33°48 parts of nitrous 
anhydride. E. W. P. 


Mannitol Lead Nitrate. By A. Smorka (Monatsh. Chem., 6, 
198—203).—When ammonia is added to an aqueous solution con- 
taining lead nitrate and mannitol in the proportion of 2 mols. of the 
former to not less than 1 mol. of the latter, a compound is precipitated 
which has the composition C,H,O;.Pb,(NO;)2. This substance is spa- 
ringly soluble in water and insoluble in alcohol. It detonates when 
suddenly heated. The nitric acid in the compound is not eliminated 
by treatment with ammonia. W. C. W. 


Reduction of Mannitol by Formic Acid. By A. Fauconnier 
(Compt. rend., 100, 914—915).—When mannitol is heated for eight 
hours with 24 times its weight of formic acid of about 80 per cent., 
and the product is distilled at 100°, a brownish ‘viscous substance is 
obtained, which solidifies to a crystalline mass on cooling. This pro- 
duct consists of a mixture of the mono- and di-formic ethers of man- 
nitol, or rather of mannitan. If mannitan is substituted for mannitol 
in this operation, the same products are obtained. When the mix- 
ture of ethers is subjected to destructive distillation it begins to 
decompose at about 210°, with evolution of carbonic oxide and car- 
bonic anhydride, whilst a yellowish liquid distils over, which can be 
separated by fractionation into three products, namely, isomannide, 
CsHO,; a colourless viscous liquid, which boils at 157° under a 
pressure of 17 mm., and seems to have the composition C,H,»O;; and 
a colourless liquid which boils at 107—109° under ordinary pressure. 
This last liquid has the composition C,;H,O, is almost insoluble in 
water, but dissolves in alcohol, chloroform, ether, and carbon bisul- 
phide, and has an odour resembling that of carbylamines and oil of 
mustard ; sp. gr. at 0° compared with water at 4° = 0°9896 ; levoro- 
tatory power for [a]p = —168° 24’. The action of the formic acid 
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seems to result in the dehydration of mannitol with formation of 
mannitan, the etherification of mannitan with subsequent decomposi- 
tion of the ethers, and also dehydration of the mannitan, the latter 
change yielding isomannide. C. H. B. 


Anhydrides of Mannitol. By A. Avexnine (J. Russ. Chem. Soc. 
1884 [2], 249).—The so-called uncrystallisable mannitan is a mixture 
of diverse dehydration products of mannitol, as the author has suc- 
ceeded in separating from it under diminished pressure, without any 
symptom of decomposition, Fauconnier’s isomannide and other anhy- 
drides of mannitol. a 


Nomenclature of Sugars. By C. Scnerier (Ber., 18, 606— 
648). 


Isosaccharin. By H. Kitiani (Ber., 18, 631—641).—In continua- 
tion of his researches on saccharin (Abstr., 1883, 565, 962), the author 
now endeavours to ascertain the constitution of isosaccharin—a sub- 
stance originally obtained by Cuisinier (Monit. Sci., 1882, 521) from 
the maltic (isosaccharic) acid obtained by Dubrunfaut by the action 
of lime-water on maltose (ibid., 520). 

Isosaccharin is readily prepared by dissolving 1 kilo. of commercial 
milk-sugar in 9 litres of water, adding 450 grams of calcium hydr- 
oxide, and allowing the mixture to remain, with frequent shaking, for 
six weeks. The reaction is much accelerated by heating, but the yield 
is then considerably diminished. The filtered liquid is saturated with 
carbonic anhydride, heated to boiling, filtered, and the filtrate evapo- 
rated to about 2 litres; during the evaporation a considerable portion 
of the sparingly soluble calcium isosaccharate separates, the re- 
mainder crystallises out after 24 hours. The calcium salt is decom- 
posed with oxalic acid, and the filtered liquid evaporated to a thin 
syrup, which on cooling solidifies to a crystalline mass of impure iso- 
saccharin ; this is puritied by washing with absolute alcohol. 

When isosaccharin is reduced with hydriodic acid and amorphous 
phosphorus, if the reaction is pushed as far as possible, it yields 
methylpropylacetic acid, as already shown by the author to be the 
case with saccharin; if the reduction is less energetic, then there 
were obtained a-methylvalerolactone, a solid white substance of the 
formula C,)H,,0.;, insoluble in the ordinary solvents, and a crystalline 
lactone, C,H O02, melting at 137° and readily sublimable ; when boiled 
with baryta-water, this lactone yields a barium salt, (CsH,,0;).Ba, 
crystallising in lustrous needles. 

When isosaccharic acid is oxidised with silver oxide, it yields car- 
bonic anhydride, oxalic and glycollic acids, but, unlike saccharin, it 
does not yield acetic acid; it therefore does not contain a methyl- 
group. When oxidised with nitric acid, it yields glycollic and dihydr- 
oxypropenyltricarboaylic acid. This latter acid, C;H;(0H).(COOH)),, 
forms a colourless syrup; it is very unstable, suffering partial decom- 
position, with elimination of carbonic anhydride at 100°. The normal 
calcium, barium, strontium, and lead salts are very sparingly soluble 
in water and difficult to crystallise. The hydrogen calcium salt, 
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(C,H,0,).Ca, crystallises readily in small lustrous prisms. When 
heated with hydriodic acid and amorphous phosphorus, the free acid 
is converted into glutaric acid. From these results, it follows that 
isosaccharin must be represented by one of the two formule 
HO-CH.-CH(OH)-CH(OH)-CH(CH,-OH)-COOH or 
HO-CH,,CH(OH):-CH,°C(OH)(CH,-OH)-COOH. o 
A. J. G. 
Metasaccharin. By H. Kini (Ber., 18, 642—645).—The pre- 
paration of metasaccharin from the mother-liquors from calcium iso- 
saccharate has been already described by the author (Abstr., 1884, 
283). When metasaccharin is reduced by hydriodic acid and amor- 
phous phosphorus, it yields normal caprolactone, showing that, 
unlike its isomerides, it must have a normal constitution. When 
oxidised by nitric acid, metasaccharin is converted into trioxyadipic 
acid, C{O;(0H);(COOH),; this crystallises in colourless monoclinic 
tables, melts at 146° with decomposition, and is soluble in water, 
sparingly soluble in ether and alcohol. The calcium salt crystallises 
in stellate groups of microscopic needles. The free acid is converted 
into adipic acid when reduced. The author regards metasaccharic 
acid as probably having the constitution 
HO-CH,°CH(OH)-CH(OH)-CH(OH)-CH,-COOH. 
A. J. G. 
Decomposition of Sugar when Heated with Dilute Acids. 
By M. Conrad and M. Goruzerr (Ber., 18, 439—444).—In this paper 
the authors describe quantitative experiments on the action of dilute 
sulphuric and hydrochloric acids of known strength on weighed quan- 
tities of cane-sugar. After 15 to 20 hours’ boiling, the solution was 
filtered cold from the humin compounds, and the residue was extracted 
with boiling water until the washings cease to be acid. The united 
filtrates are made up to a definite volume. One portion of this was 
examined for total acidity, another was distilled with steam, and the 
proportion of volatile (formic acid) to non-volatile acid (acetopropionic 
acid) determined, whilst in a third portion the amount of unaltered 
dextrose was estimated. The results are tabulated as follows :— 


Decomposition of Dilute Sulphuric Acid. 


Ingredients in . Decomposition ag per 100 parts 


Aceto- 
Dextrose. | propionic 
acid. 


Humin 


Formic 
substances. i 


Sugar. pore 
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Decomposition by Dilute Hydrochloric Acid. 


Aceto- 
Dextrose. | propionic 
acid. 


Humin 
substances. 


Water. HCl. 


It will be seen that in the second series of experiments a much 
larger proportion of acetopropionic acid is produced than in those in 
which sulphuric acid was employed, and that the amount of humin 
substance increases with the acetopropionic acid. In the first table, 
the average proportion of acetopropionic to formic acid is as 116 : 54, 
whilst in the second table the proportion is as 116 : 46, which is that 
required by the equation C,.H..O,, = 2C;H,O; + 2CH.0, + H.O. 

Analyses of the humin substance obtained by the action of sulphuric 
acid on sugar, yielded numbers corresponding with the formula 
C.,H,.O,, whilst the substance obtained from hydrochloric acid and 
sugar corresponded with CyH,,0,:. A. K. M. 


Remarks on some Criticisms of Friedel’s concerning Chloral 
Hydrate. By L. Troost (Compt. rend., 100, 834—837). 


Reply to Remarks by Troost concerning Chloral Hydrate. 
By Frieper (Compt. rend., 100, 891—892). 


Reaction of Acetone with Amides of the Acetic Series. By 
F. Canzonert and G. Spica (Gazzetta, 14, 341—351).—On heating 
acetone with acetamide and zinc chloride in closed tubes there is 
formed, as the principal product of the reaction, a basic substance of 
composition C,H,,N. This compound agrees in its chemical and 
physical characteristics with the dehydrotriacetonamine found by 
Heintz among the basic substances formed by the action of ammonia on 
acetone. In the synthesis effected by the author, it is probably 
derived from acetonamine by the abstraction of a molecule of water, 
CKOHCMe> NE. As a subsidiary product of the above reac- 
tion an alkaloid is produced boiling about 240°; its composition is 
probably expressed by the formula C,;H,,N = C,H,N + 2C,;H,O — 
2H,0; its platinochloride crystallises in red dodecahedra. If the ex- 
planation of the mechanism of the above reaction be correct, then, 
even if formamide be substituted for acetamide, the product formed 
should be the same. This was confirmed. When acetamide and ace- 
tone are heated with zinc chloride at temperatures above 400°, a series 
of basic compounds are probably formed, derived from 1 mol. of the 
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base C,H,,N, and 2, 3, or 4 mols. of acetone with abstraction of the 
same number of molecular proportions of water. 

If mesityl oxide is heated with equal molecular proportions of 
acetamide in the presence of an excess of zinc chloride, a basic sub- 
stance is produced of the composition C,H,,NO, a yellowish liquid 
boiling between 175—180°. It is proposed to call this substance oxy- 
hydrocollidine ; its composition is identical with that of the pelle- 
tierine obtained by Tanret from pomegranate (Abstr., 1879, 170). 

Note.—The base pelletierine, as described in the Abstract referred to 
above, has the composition C,,;Hi;NO;. V. H. V. 


Acetone Phosphorus Compounds... By A. Micwartis (Ber., 18, 
898—Y10).—In a former communication (Abstr., 1884, 991) the author 
described the compound C,H,0.PCl, obtained by the action of alum- 
inium chloride on a mixture of acetone and phosphorous chloride, 
which he now styles diacetone phosphorus chloride, 


CMe, 3 
O<_ pc. > CH COMe. 
It forms a colourless crystalline mass, consisting of strongly doubly- 
refractive crystals belonging to the tri- or mono-clinic systems; it 
melts at 35—36°, forming a liquid of a sp. gr. 1°209 at 17°5°. It boils 
at 235° under a pressure of 745 mm. and at 154° under a pressure of 
100 mm. Water decomposes this chloride, forming diacetone phos- 
phinic acid, and alcohol converts it into an ethereal salt; it is soluble 
in ether and light petroleum. Nitric acid decomposes it, but not 
completely ; when heated with bromine and water, the whole of the 
phosphorus is, however, converted into phosphoric acid. Zinc ethide 
has no action on it in the cold, but decomposes it at higher tempe- 
ratures, forming a substance not yet investigated. 

Diacetone phosphorus chlorobromide, CeH»O,PCIBr., is obtained by 
adding bromine to the chloride dissolved in light petroleum; it forms 
a colourless crystalline mass, fuming slightly in contact with air; it 
melts at 142°, is sparingly soluble in light petroleum, more easily in 
ether. Water decomposes this compound, converting it into mesitylene 
oxide, hydrochloric, hydrobromic, and phosphoric acids. 

Diacetone phosphorus trichloride, C,H,O.PCls, is formed when a 
current of dry chlorine is passed into a solution of the chloride in 
light petroleum ; on evaporating, it separates as a colourless crystalline 
mass. It is less soluble in light petroleum and ether than the chloro- 
bromide, and is more slowly attacked by water than this latter com- 
pound; it melts at 115°. Silver nitrate precipitates two-thirds of the 
chlorine from the aqueous solution of the trichloride; the remainder 
may, however, be removed by continued boiling. Its decomposition 
by water would therefore appear to take place in two stages. 

Diacetonephosphinic acid or isopropylacetonylphosphinic acid, 
CHMe,-CH(COMe)-:PO(OH), + H,0, is obtained by decomposing 
diacetone phosphorus chloride with water and as a bye-product in the 
preparation of this chloride; it is soluble in water and alcohol, but 
only sparingly soluble in ether ; it crystallises in fine needles containing 
1 mol. of. water, and melts at 63°. This acid resembles the chloride 
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in its behaviour to nitric acid and to bromine and water; it is a dibasic 
acid. The following salts have been prepared :—The potassium salt, 
C,H,,O-PO;HK, obtained by adding alcoholic potash to an alcoholic 
solution of the acid, forms a colourless resinous mass easily soluble in 
water and alcohol; if an excess of acid be used, the hydrogen salt, 
C.H,,0-PO;HK + C,H,,O-PO;H,, separates out; it is soluble in water, 
but sparingly soluble in alcohol. The ammonium salt, 


C,H,,0:PO,H (NH,), 


is soluble in water and almost insoluble in alcohol. When alcoholic 
ammonia is used a white crystalline precipitate is obtained of the salt 
(CsHyO-PO;).H(NH,); + 2H,0. The hydrogen barium salt, 


(C,H,,0PO,),H,Ba + 2H,0, 


is obtained by boiling an aqueous solution of the acid with barium 
carbonate, and the normal salt by treating the acid with a solution of 
baryta; it crystallises in colourless leaflets containing 6 mols. H,0. 
The calcium salts are prepared in the same manner as the barium 
salts; the normal salt is less soluble in hot water than in cold. The 
magnesium salt, CsH,,O-PO,;Mg + 6H,0, forms lustrous plates. The 
silver salt, CsH,,OPO;Ag., is obtained as a white precipitate; it is 
soluble in ammonia and in nitric acid. The lead salt, C;H,,OPO;Pb, 
is a white precipitate. The existence of one carbonyl group in diace- 
tonephosphinic acid is shown by its yielding one oxime only when 
treated with hydroxylamine. This compound, 


CHMe,-CH-CH(CMe : NOH)-PO(OH),, 


forms colourless crystals, is soluble in water and in alcohol, but only 
sparingly in ether; it melts at 169—170° with decomposition, and is 
a strongly bibasic acid. 

Isopropylphosphino-carboaylic acid, COOH-CHMe’CH,’PO(OH),, is 
formed by oxidising diacetonephosphinic acid with fuming nitric 
acid; the product of this reaction is treated with baryta, and from 
the precipitate so obtained cold water extracts the barium salt of this 
acid. It is sparingly soluble in water and more soluble in cold than 
hot water; it crystallises in shining leaflets, and has the composition 
(C,H,PO,).Ba;. The silver salt, C,§H,O;Ag;, is obtained as a white 
crystalline precipitate soluble in nitric acid and in ammonia. The free 


acid forms a colourless crystalline mass, soluble in water, alcohol, and 
ether. P. P. B. 


Compounds of Mercaptans with Aldehydes, Ketones, and 
Ketonic Acids. By E. Baumann (Ber., 18, 883—892).—In a former 
communication (this vol. p. 513), the author described the compounds 
formed by mercaptan and pyroracemic acid, one class of which may 
be regarded as simple additive products, whilst the other class are 
formed from the first by elimination of water. Compounds similar to 
the latter are obtained from aldehydes and ketones by passing 
hydrogen chloride into mixtures of mercaptans and aldehydes or 
ketones. These compounds obtained from aldehydes and mercaptans 
the author styles mercaptals or thio-acetals. The mercaptals are 
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stable compounds, but slightly attacked by acids or alkalis; aro 
insoluble in water; the solid mercaptals may be purified by crysta!- 
lisation from ether, light petroleum, or benzene, whilst those which 
are liquid at ordinary temperatures are obtained pure with difficulty, 
owing to their decomposition by heat. 

Ethylmercaptal of acetaldehyde, CHMe(SEt),, is a mobile highly 
refractive liquid, having an odour like that of thioaldehyde ; ethyl- 
mercaptal of benzaldehyde, CHPh(SEt)., and phenylmercaptal of benz- 
aldehyde, CHPh(SPh),, are both liquids. Parabromophenylmercaptal 
of benzaldehyde, CHPh(SC,H,Br),, obtained from parabromophenyl 
mercaptan and benzaldehyde, crystallises from ether or alcohol in 
silky, lustrous needles, melting at 79—80°. Phenylmercaptal of 
cinnamaldehyde, CHPh:CH-CH(SPh),, crystallises in colourless 
shining needles, melting at 80—81°. Parabremophenylmercaptal of 
cinnamaldehyde, CHPh: CH-CH(SC,H,Br)., crystallises in long 
colourless needles, and melts at 105—107°. 

Phenylmercaptal of piperonal crystallises from acetone in colourless 
crystals resembling benzoic acid, and melts at 48°. 

Chloral does not form mercaptals, but unites directly with mercap- 
tans, forming additive products. The additive compound of ethyl 
mercaptan and chloral has been described by Marius and Mendlessohn 
(Ber., 3, 445). With phenyl mercaptan, chloral] forms the compound 
C.HCI1,0 + C,H-S, which crystallises in transparent tablets melting 
at 52—53°, and is decomposed by aqueous alkalis in the cold into 
mercaptan, chloroform, and formic acid. The compound of para- 
bromophenylmercaptan and chloral resembles the last-mentioned 
compound, and melts at 72°. 

Mercaptoles is the name assigned by the author to the compounds 
formed from ketones and mercaptans. They are not as easily formed 
as the mercaptals, and in the preparation of mercaptols from 
aromatic ketones it is necessary to add zinc chloride to the mixture of 
ketone and mercaptan. The mercaptoles are stable compounds, 
resisting the action of acids and alkalis, are decomposed by heat, and 
are insoluble in water, but soluble in ether, alcohol, benzene, and 
glacial acetic acid. 

Ethylmercaptole of acetone, CMe,{SEt),, is a light mobile liquid, 
decomposing when distilled. Phenylmercaptole of acetone is an oil, 
heavier than water. Parabromophenylmercaptole of acetone, 


CMe.( SC,H,Br) 29 


crystallises from ether in long transparent prisms, melting at 89—90°. 
Phenylmercaptole of benzophenone, CPhSPh),, crystallises from ether 
in short, lustrous prisms, melting at 139°, and when heated above 
its melting point becomes first green and finally brown. 

Ethyl acetoacetate reacts with mercaptans, but less energetically 
than acetone; pyroracemic acid reacts not only with mercaptans but 
with thiacetic acid, thioglycollic and xanthogenic acid, and other 
compounds containing the group ‘SH’. 

Isatin and benzoylformic acid unite with mercaptans, forming 
additive compounds. 

Isatinphenylmercaptan, CsH;NO, + C.H,S, is formed by adding 
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phenylmercaptan to an alcoholic solution of isatin, it is insoluble in 
water but soluble in alcohol and benzene, undergoing a partial 
decomposition into its constituents. It crystallises in yellowish silky 
needles. 

Phenylmercaptan-benzoylformic acid, CsH,O; + C.H.S, obtained by 
adding phenylmercaptan to benzoyl formic acid, is purified by crystal- 
lisation from benzene; it melts at 68°5°. When treated with hydro- 
gen chloride, it is resolved into benzoylformic acid and phenylmer- 
captole of benzoylformic acid, CPh(SPh),COOH. This compound is 
sparingly soluble in benzene, crystallising from its solutions in trans- 
parent prisms melting at 142°. 

Some of the above compounds on oxidation yield disulphones, the 
investigation of which is not yet completed. P. P. B. 


Diethyl-amido-a-butyric Acid. By E. Duvitiier (Compt. rend., 
100, 860—862).—Diethyl-amido-a-butyric acid, 


CH,;Me-CH(NEt,):COOH, 


is obtained by the action of bromo-a-butyric acid (1 mol.) on a con- 
centrated aqueous solution of dicthylamine (3 mols). The crude 
product after separation from the diethylamine is digested for some 
days at about 60° with a large excess of cupric hydroxide suspended 
in water, and the solution concentrated on a water-bath. On cooling 
it deposits deep violet-red crystals of normal cupric diethylamido- 
a-butyrate, which can be purified by recrystallisation. To obtain the 
pure acid the copper salt is decomposed by hydrogen sulphide. 
the solution concentrated to a syrup, and finally placed over sulphuric 
acid. After some time, it solidifies to a crystalline highly deli- 
quescent mass, which is extremely soluble in water, somewhat less 
soluble in absolute alcohol, only slightly soluble in ether. On adding 
ether to the alcoholic solution, the acid is precipitated in the form of 
an oil. When carefully heated, diethylamido-a-butyric acid melts at 
135°, and sublimes slightly ; at a higher temperature it distils, leaving 
a slight carbonaceous residue. 

The normal cupric salt is the only salt of this acid which could be 
obtained pure and crystallised. It is very soluble in water and in 
alcohol, forming violet solutions resembling those of methy]-violet. 

C. H. B. 

Ethyl Acetyl-s-imidobutyrate. By F. Canzoneri and G. Spica 
(Gazzetta, 14, 491—492).—By heating acetamide and ethyl aceto- 
acetate with a small quantity of aluminium chloride under reduced 
pressure there is produced ethyl acetyl-B-imidobutyrate, derived from 
—_ of each of the above substances with elimination of 1 mol. H,0, 
thus :— 


COMe’CH,-COOEt + NH,Ac = NAc : CMe’CH,-COOEt + H,0. 


This compound melts at 64—65°, and boils about 225°; it crystallises 
in long needles, insoluble in cold, but readily soluble in hot water, 
alcohol, and ether. On boiling with concentrated acids or alkalis, it 


yields acetic a id and ethyl B-imidobutyrate, and finally ammonia. 
V, a ¥. 
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Action of Alkylamines on Ethyl Acetoacetate. By O. Kuckzrr 
(Ber. 18, 618—620).—When methylamine is passed into acetoacetic 
acid kept cooled at 0°, the additive product 


NHMe-CMe(OH)-CH,COOEt 


is formed. This substance is a white solid, melting at 42—43°. At 
ordinary temperatures it undergoes decomposition, losing water and 
forming the compound C;H,;NO,. The latter is an oil which boils at 
133° under 50 mm., or at 215° under normal pressure. Its formula 
must be either NHMe-CMe : CH-COOEt, or NMe : CMe:CH,"COOEt. 
This compound is formed at once if the acetoacetate is not kept well 
cooled. Diethylamine forms a similar compound, which must have 
the formula NEt,;CMe : CH‘COOEt. This compound is an oil which 
boils at 160—163° under 20 mm. pressure. 

When treated with paraldehyde and sulphuric acid, the methyl- 
amine-derivative forms a condensation product, C,;H,,NQ,. This gives 
fluorescent rhombic crystals melting at 86°. The diethylamine- 
derivative does not form a condensation product. i eA 


Action of Amides on Ethyl Acetoacetate. By F. Canzoneri 
and G. Spica (Gazzetta, 14, 448—453)—Formamide is heated with 
ethyl acetoacetate in presence of zinc chloride, the product dissolved 
in hydrochloric acid, then rendered alkaline with potash ; the oil which 
separates, when subjected to fractional distillation, passes over for 
the greater part between 270—300°; it consists principally of ethyl 
lutidinemonocarboxylate, C;sH,.NMe,-COOEt. 1t appears that ethyl 
lutidinedicarboxylate is first formed in accordance with the equation 
2C,;H,O; + CHONH, —_ 3H,O = C,3H\;NO,, and from this the 
elements of carbonic anhydride and alcohol are eliminated with 
production of the ethylic salt of the monocarboxylic acid. In order 
to confirm this hypothesis, the substance was converted into the 
hydrochloride of the acid, C;H,.NMe,COOH,HCl + H,0, which 
crystallises in transparent rhombohedra melting at 220° with evolu- 
tion of pyridine vapours. . The platinochloride, 


C;H.NMe,°CO OH,,H,PtCh, 


was also prepared in the form of red crystals, very soluble in alcohol 
and water. 

The portion of the product which boiled above 300° consisted of a 
substance of the empirical formula C,,Hi;NO, = 2C,H»O; + NH; — 
4H.0, which crystallises in long silky needles melting at 78—80° ; its 
hydrochloride and platinochloride are very soluble crystalline sub- 
stances ; the latter melts at 195—196°. Owing to the small quantity 
of material, its constitution could not be accurately ascertained. 

V. H. V. 

Action of Ethyl Acetoacetate on the Amidines. Pyrimidines. 
By A. Prnyer (Ber., 18, 759—763).—The author substitutes the 
formula RC<N CONS cH for that previously assigned (this vol., 
p. 158), terming the nacleus, C,H,N:, pyrimidine; he adds the following 
to the account of the derivatives of phenylmethylhydroxypyrimidine 
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there given. The platinochloride crystallises with 2 mols. H,O. The 
dichromate, (Cy,HN2O)2,H,Cr,0; + 5H.0, forms thick, orange-red 
prisms, and melts at 177°. The picrate, C,,H,»N,0,C,H.(NO,),-OH, 
crystallises in silky, yellow needles and melts at 189°. The acety]- 
derivative, C,,H,AcN,O, is obtained as a crystalline mass melting at 
40—41°. A. J. G. 


Additive Product of Methylamine and s-Methylglycidic 

Acid. By N. Fretinsxy (J. Russ. Chem. Soc., 1884 (1), 687—688). 
CH;CH 

—On heating B-methylglycidic acid, | SO, prepared by Meli- 
COOH-CH 

koff's method (Abstr., 1883, 969), with methylamine, a crystalline 

acid of the composition C;H,,NO; is obtained. The analogous reaction 

of ammonia with -methylglycidic acid makes it probable that the 

compound formed in this instance is en 

acid, » Ee 


Oxidation of Acids of the Lactic Series. By V. Aristorr (J. 
Russ. Chem. Soc., 1884 [2], 249).—Pyroracemic acid was found 
amongst the products of the oxidation of hydroxypropionic acid with 

tassium permanganate in sulphuric acid solution, whence it is 
deduced that ketonic acids are the primary oxidation products of the 
a-hydroxy-acids. A. T. 


Preparation of Thiolactic Acid. By C. Birrinaer (Ber., 18, 
486).—Pyruvic acid is heated with an excess of ammonium sulphide 
for two hours at 110°, the product diluted with water, acidulated with 
sulphuric acid, and extracted with ether; the thiolactic acid obtained 
is purified by conversion into its ethyl or metallic salts. It is free 
from thiodilactylic and dithiodilactylic acids. A. K. M. 


Decomposition of Ferrous Oxalate. By S. Birnie (Chem. 
Centr., 1884, 85).—When crystallised ferrous oxalate is heated to 
rather above 100°, in a current of nitrogen, it loses some water of 
crystallisation, and suffers slight decomposition. Below 200° all the 
water of crystallisation is expelled. Above 330° the salt is entirely 
decomposed ; steam, carbonic oxide and anhydride, escape, and the 
residue consists principally of ferrous oxide with a small quantity of 
carbon and metallic iron, the latter originating from the action of the 
carbon on the ferrous oxide. The ferrous oxide after being heated at 
300—400°, loses the property of spontaneously inflaming in the air. 
Ferrous oxalate heated ina current of hydrogen, at first is decomposed 
as in a stream of nitrogen. At 340° the salt is entirely decomposed, 
with formation of carbonic oxide, anhydride, and ferrous oxide; near 
370° the latter is reduced by the hydrogen to the metallic state. The 
residue also contains from 1—2 per cent. of free carbon. The metallic 
iron produced at 435° still inflames in air, but ceases todo so after 
heating at 470°. The pyrophoric iron perceptibly decomposes water 
below 10°, and rapidly between 50—60°. The pyrophoric property is 
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apparently unconnected with occluded gases and the presence of 
free carbon, and is solely dependent on a state of fine division. - 
W. R. D. 
Formation of Pyrotartaric Acid. By E. Errenmnyer (Ber., 18, 
994—996).—In reply to Bittinger (this vol., p. 78), the author states 
that his view of the formation of pyrotartaric acid from pyruvic acid 
is the following: 2 molecules of pyruvic acid first unite to form 
COOH:CMe(OH)-CH."CO-COOH, which parts with the elements of 
water, and becomes COOH:CMe : CH:CO-COOH;; this then reunites 
with the elements of water with formation of 


COOH-CHMe-CH(OH)-CO-COOH, 


which changes to the unstable p-lactone, and then (with separation of 
carbonic anhydride) to the compound COOH-CHMe'CH:CO. By 
the addition of the elements of water to the last compound, the 
formula, COOH*-CHMe’CH.’COOH, of pyrotartaric acid is arrived at. 
Its formation from glyceric acid may be explained by the assumption 
of the previous formation of pyruvicacid. Béttinger’s syrupy acid may 
be assumed to be derived from a tripyruvic acid, just as pyrotartaric 
acid is derived from a dipyruvic acid, and to have one of the two 
formule, COOH-CMe(OH)-CH,-CH(COOH)-CH,’COOH, or 


COOH-CHMe-CH(OH)-CH(COOH)-CH,-COOH. 


With regard to the formation of furfurane, thiophen, and 
pyrroline-derivatives from acetophenoneacetone (this vol., p. 516), the 
action of H,O, H.S, and H;NH may be assumed to yield first 


<CH:.CMe(OH) >R, which then loses 2H,0, and _ becomes 


CH,.CPh(OH) 
eae. A. K. M. 

Pyrocinchonic and Dichloradipic Acids obtained from 
a-Dichloropropionic Acid. By R. Orro and H. Becxurts (Ber., 
18, 825—847, and 847—859).—In former communications, the authors 
have shown that, by the action of molecular silver upon a-dichloro- 
propionic acid dissolved in benzene, a dichloradipic acid, and an acid 
isomeric with hydromuconic acid, are formed. This latter acid is 
identical with Weidel and Schmidt’s pyrocinchonic acid (Abstr., 
1879, 947 ; Annalen, 173, 76), Weidel and Brix’s (Abstr., 1882, 1304), 
and that found by Roser amongst the products of oxidation of oil of 
turpentine (Ber., 14, 1318; Abstr., 1882, 1114), also with Schwanert’s 
meta- and pyro-camphoresinic acids (Annalen, 128, 77). 

Pyrocinchonic acid cannot be isolated, since whenever it is formed it 
immediately decomposes into the anhydride. The authors give a 
description of this anhydride and the salts of the acid, which in the 
main confirm the accounts of Roser and of Weidel and Brix (loc. cit.). 
Pyrocinchonic anhydride is oxidised by potassium dichromate and 
sulphuric acid, yielding carbon dioxide and aceticacid. Pyrocinchonic 
acid can be obtained from a-dibromopropionic acid in the same manner 
as it is obtained from the chloro-acid. The production of pyrocin- 
chonic acid from a-dichloro- and 2-dibromo-propionic acids makes it 
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probable that this acid is a-dimethylacetylenedicarbozylic acid, and its 
behaviour on oxidation, together with its easy conversion into the 
anhydride, make it probable that it is dimethylmaleic acid, and isomeric 
with the homoitaconic acid described by Markownikoff and 
Krestownikoff (Abstr., 1880, 238, and 1881, 1127). The attempts 
made to convert pyrocinchonic acid into its isomeride have been 
without success. 

Pyrocinchonic anhydride when heated with hydriodic acid in sealed 
tubes at 220°, is converted into two butylenedicarboxylic or adipic 
acids. One of these, the less soluble of the two, melts at 193—194°, 
and is thereby converted into its anhydride (m. p. 186—187°); it is 
identical with the compound obtained in a similar manner by Roser 
(Ber., 16, 2012), also with Weidel and Brix’s hydropyrocinchonic 
acid (loc. cit.), and von Meyer’s isoadipic acid (J. pr. Chem. [2], 26, 
337). The second adipic acid forms colourless, transparent, prismatic 
crystals ; it is easily soluble in water, alcohol, and ether, and melts at 
118—120°. Its silver salt, C,H,O,Ag», is obtained as a white crystal- 
line precipitate, on adding silver nitrate to an aqueous solution of its 
ammonium salt, which solution gives no precipitates with barium 
chloride, magnesium sulphate, nickel sulphate, cobalt nitrate, or 
manganese sulphate, but immediate precipitates are obtained with 
lead acetate, ferric chloride, and mercuric chloride, and precipitates 
after some time with zinc sulphate, copper sulphate, and calcium 
chloride. The acid is apparently the ethylmethylmalonic acid, 
CEtMe(COOH),, described by Conrad and Bischoff (Annalen, 204, 
145). When pyrocinchonic acid is reduced by sodium amalgam, 
besides the above butylenedicarborylic acids, a third is formed, 
melting at 240—241°. This same acid is obtained when the 
anhydride of the adipic acid melting at 193—194° is dissolved in 
hot water. Pyrocinchonic acid dissolves zinc without evolution of 
hydrogen, and yields a solution of zinc pyrocinchonate and the zinc 
salt of the adipic acid melting at 193—194°. In this respect it 
resembles maleic acid, which dissolves zinc, forming solutions of zinc 
maleate and succinate. The authors consider this fact to indicate that 
the adipic acid, melting at 193—194°, is the symmetrical dimethyl- 
succinic acid, a conclusion supported by the production of this same 
acid by the action of molecular silver on a-bromopropionic acid. 
The relation of this acid to its isomeride, melting at 240—241°, is 
probably similar to that existing between maleic and fumaric acids, a 
view which is supported by the formation of the second acid by the 
action of water on the anhydride of the first. The dibenzyl- 
dicarboxylic acids obtained by Reimer from stilbenedicarboxylic acid 
(Abstr., 1882, 200), may also be transformed in a similar manner. 

Dichloradipic acid, C,HsCl,0O,, the formation of which from 
z-dichloropropionic acid is described above, crystallises from benzene 
in small ill-defined crystals, from water in crusts; it is almost 
insoluble in cold benzene, more easily soluble in hot benzene, is 
soluble in water, in alcohol, and in ether; it melts at 185°. The salts 
of this acid are very unstable. The sod/wm salt crystallises in lustrous 
leaflets having the composition C,H,Cl,O,Na,; the potassium salt 
crystullises with 2 mols.H,0, and has the formula C.H,Cl,0,K, + 2H.0; 
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both are sparingly soluble in alcohol. The silver salt, C,H.Cl,Q,Ag,, 
is obtained as a white crystalline precipitate. This compound when 
heated with water is decomposed into silver chloride, carbonic an- 
hydride, and the silver salt of an acid which appears to be a chloro- 
tiglic acid. Chloradipic acid undergoes a similar decomposition when 
heated with alcoholic potash. This new acid, C;H,ClO,, crystallises 
in white, shining leaflets, which are easily soluble in alcohol, ether, 
and chlorofurm, less soluble in hot water, and almost insoluble in 
cold water. It melts at 68—69°, can be sublimed without decom- 
posing, and is volatile in steam. 

Dichloradipic acid can be converted into pyrocinchonic anhydride 
by heating its solution in benzene wita molecular silver. 

When an aqueous solution of dichloradipic acid is reduced by sodium 
amalgam, the two adipic acids melting respectively at 193—194° and 
at 240—241° are produced. By the action of zinc and sulphuric 
acid on alcoholic solutions of dichloradipic acids, the adipic acid 
melting at 193—194° is formed together with another adipic acid, 
which crystallises in small white leaflets melting at 97—98°. This acid 
the authors consider to be identical with propylmalonic acid described 
by Tate (Inaug. Diss., Wiirzburg, 1879). Together with these acids a 
third appears to be formed, possibly the adipic acid which melts at 
118— 120°. Attempts made to convert dichloradipic acid into 
a-dichloropropionic acid, by acting on it with chlorine, have been 
without success. P. P. B. 


Derivatives of Normal Suberic Acid. By C. Hett and R. 
Rempet (Ber., 18, 812—823).—The brominated product obtained by 
heating suberic acid with ;,55 of its weight of amorphous phosphorus 
and half its weight of bromine in a sealed tube, consists of a mixture 
of unaltered suberic acid, with the mono- and di-bromo-derivatives. 
The separation and purification of the bromine-derivatives is very 
troublesome. 

Monobromosuberic acid is a white crystalline substance ; it melts at 
100—101°, is decomposed at 140—150°, giving off hydrobromic acid ; 
it is extremely soluble in ether, alcohol, benzene, light petroleum, and 
carbon bisulphide, moderately in chloroform, and almost insoluble in 
cold water. On stirring up with water at a temperature of about 30— 
35°, however, it forms an oily liquid. By acting on monobromo- 
suberic acid with alcoholic potash, a mixture of ethoxy- and 
hydroxy-suberic acids is obtained, with traces of a compound, CgH,.Q,, 
to which the authors have given the name of subercolic acid. 

Ethoxysuberic acid, EtO-CsH,,(COOH),, is a light yellow syrup 
readily soluble in alcohol, ether, and water, it does not crystailise 
even on cooling to below—40° ; on distillation it begins to decompose 
at 130°, carbonic anhydride and water being given off, and yields a 
mobile oil, having a penetrating but pleasant odour ; it boils at 230— 
300°. The silver salt, CioHisOsAg:, is obtained as a voluminous slimy 
precipitate, which forms a brittle yellowish horn-like mass when 
dry. The barium ealt, CyH,O;Ba, is obtained as a gummy mass 
which by long drying over sulphuric acid forms a white crystalline 
powder. The lead salt forms a curdy white precipitate which softens 
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on heating, but becomes crystalline in the cold; it is somewhat soluble 
in water, but insoluble in ether. The zinc salt, C\oH,sO;Zn, is readily 
soluble in cold water, from which solution it is partially precipitated 
on warming. The copper salt was prepared. 

Hydroxysuberic acid, HO-C,H,(COOH),, is obtained with the 
ethoxy-compound, and is separated from it by converting them both 
into the zine salts, and dissolving out the ethoxy-salt with water, the 
hydroxy-salt being almost insoluble. Hydroxysuberic acid may also be 
obtained pure by the action of aqueous alkalis on monobromosuberic 
acid; it forms dazzlingly white crystalline concretions, has a 
strongly acid taste, melts at 110—112°; by continued heating be- 
tween 110° and 120°, it loses 1 mol. H,O, and forms a gummy 
viscous anhydride, which has a faintly acid and astringent taste. 
By dry distillation the acid is decomposed at 190—200°, carbonic 
anhydride and water being given off, and an oily body of peculiar 
odour formed. Hydroxysuberic acid is not very soluble in cold water, 
but readily in hot. The zinc salt, CsH,,0;Zn + 24H,0, is obtained as 
a white crystalline precipitate. The magnesium salt, CsH,,0,Mg + 
H,O, forms a voluminous white crystalline powder. The silver salt, 
C.H,,0;Ag:, is a stable white crystalline compound. The copper salt, 
C,H,.0;Cu, is obtained in dark green scales. The nickel, barium, and 
calcium salts were also prepared. Subercolic acid forms a fine white 
powder ; it sublimes at 225—230° without melting, but is partially 
decomposed, forming Jong hair-like needles ; it combines with bromine, 
forming an oil which has an agreeable odour, and is soluble in water 
and ether. The silver salt, Cs,H,O,Ag2, is obtained as a fine white 
powder, it is not acted upon by light. The barium salt, C,H,O,Ba, is 
obtained in fine tabular crystals. The calciwm salt, CsHs0,Ca, is 
similar, but is less soluble in water. The magnesium salt forms 
brilliant scales; it is very soluble in water. This acid appears to be 
somewhat analogous to the dicarboxylic acids of the aromatic series, as 
it sublimes without fusion. 

By acting on dibromosuberic acid with alcoholic potash, a mixture 
of diethoxysuberic and dihydroxysuberic acids is obtained. The di- 
ethoxy-acid, CsH,(OEt).(COOH),, is isolated by repeatedly shaking 
the aqueous solution of the mixed acids with a small quantity of ether; 
it is very similar to the monethoxy-acid, and like it forms a yellow 
uncrystallisable syrup, which is, however, slightly more viscous; it 
is readily soluble in water, ether, and alcohol, but is insoluble in 
concentrated salt solutions. The silver salt, CypH»OsAg:, is obtained 
as a voluminous white very finely divided precipitate. The zinc salt 
is readily soluble in water, but is less soluble in hot than in cold. 

Although nitric acid has hardly any action on suberic acid, it acts 
readily on the hydroxy- and ethoxy-compounds, adipic and oxalic 
acids being formed. A. P. 


Derivatives of Suberic Acid. By Hemprt (Chem. Centr., 1884, 
215—216).—The monobromosuberic acid of Gantiner and Hell is not 
a pure substance, but is contaminated with dibromosuberic acid and 
unchanged suberic acid. It was further purified by chloroform. By 
the action of alcoholic potash on monobromosuberic acid ethorysuberic 


QO = AO st SA ws we 


=- res we VS F 


ORGANIC CHEMISTRY. 757 


and hydroxysuberic acids were obtained. Ethoxysuberic acid is syrupy 
and uncrystallisable, and its saits crystallise with difficulty. Hydroxy- 
suberic acid, which is also formed by the action of aqueous potash, 
crystallises well, and forms characteristic salts. By heating at 110° 
it yields an anhydride. Dibromosuberic acid when acted on by alco- 
holic potash, yields diethoxysuberic acid, dihydroxysuberic acid, and 
an acid of the formula C,H,O,. Diethoxysuberic acid resembles 
ethoxysuberic acid, and crystallises badly. The acid of the formula 
CHO, is sparingly soluble in water, and sublimes at 230°, apparently 
without previous fusion. It forms well-crystallised salts, and is 
probably a tetrahydrophthalic acid. When hydroxysuberic acid is 
oxidised with nitric acid, adipic acid is formed. Suberic acid has 
therefore the normal structure 


COOH-CH,-CH,-CH,CH,-CH,CH,-COOH, 
and hydroxysuberic acid is a B-hydroxy-acid, 
COOH-CH,CH,CH;,.CH,-CH(OH)-CH,-COOH. 
W. 


R. D. 


Normal Pentylmalonic Acid, an Isomeric Suberic Acid. 
By C. Hewt and G. Scuiite (Ber., 18, 624—628).—Four suberic 
acids have been hitherto obtained, of which the constitution of two is 
known, of two unknown. The author has now prepared a fifth by 
means of cyancenanthylic acid. 

(Enanthylic acid was converted into the monobromo-derivative, 
which was purified by conversion into the ethereal salt and fraction- 
ation in a current of steam. 

Ethyl a-monobromenanthylate is a colourless, highly refractive 
liquid of fruity odour. It boils, with partial decomposition, at 220— 
225°, and may be distilled in a current of steam. This salt is then 
digested with an alcoholic solution of potassium cyanide, and the 
product boiled with potash. Pentylmalonic acid thus obtained crystal- 
lises in colourless, triclinic prisms, which melt at 82°, and decompose 
at 129—140° into cnanthylic acid and carbonic anhydride. This 
decomposition shows that the acid is pentylmalonic acid, and that the 
monobromeenanthylic acid is the a-compound, and not a ¢-derivative, 
as believed by Helms (Ber., 18, 1167). Pentylmalonic acid is easily 
soluble in water, alcohol, and ether. Its silver, bariwm, strontiwm, 
calcium, and cadmium salts are described. L. T. T. 


Rate of Formation of Maleic Anhydride. By L. T. Retcuer 
(Chem. Centr., 1884, 87—90).—Schwab has shown that when fumaric 
and maleic acids are heated with a large excess of ethyl alcohol for 
eight hours at 100°, the former is etherified to the extent of 3 per 
cent., but the latter to the extent of 449 per cent. This abnormal 
behaviour of maleic acid he attributed to its partial conversion into 
maleic anhydride, so that the etherification is the result of the two 
changes (1) C,H,O, + 2C.H,O = C.H).0, + 2H,0 ;yx (2) C,H,0, => 
C,H,0, ~ H,0 and C,H.0, + 2C.H,O = C,H,.0, + H,0. On the other 
hand Menschutkin regards the result as due to the difference in the 
constitution of the two acids. In order to decide the question, the 
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author has studied the behaviour of maleic acid at 100°, and finds that 
when it is heated at this temperature in a vacuum, it is converted 
with loss of water into maleic anhydride. A determination of the 
vapour-density at this temperature corresponded with that of a mix- 
ture of maleic anhydride and water. A series of determinations show 
that after heating the acid at 100° for one hour, 11°6 per cent., and 
for eleven and a half hours 91:3 per cent., of maleic anhydride is 
formed. The author's results are thus corroborative of Schwab's 
conclusion. W. R. D.z 


Condensation-products of Pyruvic Acid. By C. Bérrincer 
(Ber., 18, 609—611).—In their researches on halogen derivatives of 
acrylic acid, R. Otto and H. Beckurt (Ber., 18, 241) noticed that 
when potash acts on a-dichloropropionic acid, considerable quantities 
of a non-crystallisable acid were often obtained, which they considered 
as identical with, or closely allied to, “Tollens’ acryl-colloids,” and 
as probably a condensation-product of pyruvic acid. 

The author also obtained a syrupy acid as a bye-product when pre- 
paring pyrotartaric from pyruvic acid. This acid does not distil 
without decomposition, nor is it volatile in steam. Its salts are 
indefinite, and do not crystallise. Salts were obtained approximating 
to the formule C.H,Pb,,0,, C.H,Ba,,0,, C,H,Zn,,0,, and C,H,Zn,0,. 
From the last salt, the author is inclined to regard the acid as in some 
way formed by a union of pyrotartaric and pyruvic acids. 

isn FZ. F. 


Condensation-products of a-Ketonie Acids. By B. Homoiks 
(Ber., 18, 987—989).—On mixing pyruvic acid (1 part) with acetic 
anhydride (4—5 parts), and dehydrated sodium acetate (5 parts), 
carbonic anhydride is evolved, and the temperature gradually rises ; 
the mixture should, however, be heated rapidly, in order to complete 
the reaction. The product is extracted with boiling light petro- 
leuam (b. p. 50—60°), which after filtration and evaporation deposits 
colourless prisms of a-crotonic acid, melting at 70—71°. Phenylgly- 
oxylic acid yields a perfectly analogons reaction, the product being avery 
sparingly soluble acid, melting at 130—132°, evidently cinnamic acid. 

Phenylglyoxylic acid yields a condensation-product with dimethyl- 
aniline and zine chloride, which, as Peter has also shown, is tetra- 
methyldiamidotriphenylmethane, the leuco-base of malachite-green. 
Pyruvic acid also yields a basic condensation-product with dimethy]l- 
aniline and zine chloride; in acid solution it is converted by 
chloranil, manganese dioxide, and other oxidising agents, into a 
dirty green dye. When phenylglyoxylic acid is heated with phenol 
and sulphuric acid at 120°, carbonic anhydride is evolved; on 
treating the product with water a red crystalline substance is obtained 
having the properties of benzaurin. Pyruvic acid behaves in the 
same way. 

Isatin also yields crystalline condensation-products with dimethyl- 
aniline and with phenols, those from dimethylaniline being converted 
into bluish-green dyes by acid oxidising agents, and those from phenols 
‘nto magnificent red dyes by alkaline ferricyanide. A. K. M., 
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Preparation of Tartronic Acid. By A. Prxner (Ber., 18, 752— 
756).—Tartronic acid is most conveniently prepared by slowly adding 
ethyl trichlorolactate (1 mol.) to 10 per cent. aqueous soda (somewhat 
less than 5 mols.), heated at about 60—70°. After remaining for a 
short time, dilute acetic acid is added to faintly acid reaction, and the 
tartronic acid precipitated by barium chloride. The yield of barium 
tartronate is about 50 per cent. of the ethyl salt employed. A still 
better yield is obtained by employing baryta-water instead of aqueous 


a. 
Only the alkali salts of tartronic acid appear to be readily soluble 
in water. The barium salt, C,H,O;Ba + 2H,0, and the calcium salt, 
C,H,0;Ca + 23H,0, are both microcrystalline. Ethyl tartronate, 
C;H,0,Et,, is an oil boiling at about 220°. A. J. G. 


Occurrence of Glutamine in the Sugar-beet and its Optical 
Behaviour. By E. Scnutze and E. Bossnarp (Ber., 18, 390—391). 
The separation of glutamine from the sap of the beetroot has been 
described by the authors (Abstr., 1883, 658). They have now suc- 
ceeded in obtaining it from the variety known as the sugar-beet. 

An aqueous solution of glutamine (4 grams in 100 c.c.) exhibits no 
appreciable rotatory power, whilst a solution containing 1 gram gluta- 
mine and 0°09 gram sulphuric acid in 20 c.c. in a 200 mm. tnbe 
rotates + 3°. A solution containing 0°541 gram glutamine and 
006 gram oxalic acid in 20 c.c. exhibits a rotatory power of + 1°. 
In estimating the sugar in beet-juice, the error due to the presence of 
glutamine will, however, be small, and will only amount to a few 
tenths of a degree. A. K. M. 


Optical Behaviour of some Amido-acids. By E. Scuunze and 
F. Bossnarp (Ber., 18, 388—389).—The authors refer to their experi- 
ments showing the formation of an optically active amido-acid by the 
action of hydrochloric acid and of an inactive amido-acid by the action 
of baryta-water on conglutin (Abstr., 1884, 1306); also to Lew- 
kowitsch’s experiments on the separation of inactive mandelic acid 
into the dextro- and levo-rotatory modifications by the action of 
Pencillium glaucum. By the action of this organism on inactive 
leucine and inactive glutaminic acid, the authors likewise obtain 
products which when dissolved in hydrochloric acid are levorotatory, 
the ordinary isomerides being dextrorotatory. When leucine is heated 
with baryta-water at 150—160° under pressure, it becomes inactive ; 
aspartic acid was shown by Michael and Wing to undergo a similar 
change when heated with hydrochloric acid (this vol., p. 377), so that 
it may be assumed that the formation of inactive products by the 
action of baryta-water on conglutin was due to the high temperature, 
150—160°. A. K. M. 


Polyacetylene Compounds. By A. Baryer (Ber., 18, 674—681). 
—Diacetylenedicarboxylic acid, COOH:C:C-C:C-COOH, is obtained by 
oxidation of the copper compound of ethyl propargylate with an alka- 
line solution of potassium ferricyanide. It crystallises with 1 mol. 
H,0 in rhombic tables or needles ; it turns brown at 100°, and explodes 


ABSTRACTS OF CHEMICAL PAPERS. 


violently at about 177°; this seems to be the first instance of an 
explosive substance containing carbon, hydrogen, and oxygen only. 
On exposure to light, the acid at first assumes a deep rose colour; on 
longer exposure it is converted into a purple-red mass. It is readily 
soluble in ether, alcohol, and chloroform, moderately in water, very 
sparingly in light petroleum and benzene. With an ammoniacal 
copper solution, the aqueous solution gives a brownish-red precipitate ; 
with silver nitrate,a white turbidity ; and with lead acetate and mer- 
curic nitrate white precipitates. When treated with sodium amalgam, 
the acid yields first hydromuconic acid, and finally adipic acid. 

When the aqueous solution of an acid salt of diacetylenedicarboxylic 
acid is heated, carbonic anhydride is evolved; after acidifying, the 
liquid yields to ether a crystalline acid; this with ammoniacal cuprous 
chloride gives a yellow precipitate, which soon turns red, and 
resembles cuprous acetylide. A. J. G. 


Oxaldiamidopropionic Acid. By H. Scuirr (Ber., 18, 490— 
491).—The formation of a crystalline compound, melting at 135—138°, 
by the action of ethyl oxalate on alanine, has been previously men- 
tioned (Abstr., 1884, 907 and 995). If 5—10 per cent. of alcohol be 
added to the ethyl oxalate, the action of the alanine takes place more 
slowly, but the evolution of carbonic anhydride is reduced, and the 
resulting compound loses the property of readily eliminating ethyl- 
amine. The product is found to consist of two very similar isomeric 
substances, separable by fractional crystallisation, first from ether, 
und then from alcohol. The more sparingly soluble portion (10—12 per 
cent.) forms long lustrous needles, melting at 152—154°, whilst the 
more abundant constituent forms more scaly crystals, melting at 
125—127°. The behaviour and composition of these compounds 
correspond with those of diethyl oxaldiamidopropionate, 


COOEt-CHMe-NH:CO-CO-NH:CHMe:COOEt. 


When boiled with dilute hydrochloric acid, alcohol, oxalic acid, and 
alanine hydrochloride are produced. 

The chief product of the action of ethyl oxalate on alanine is the 
non-crystalline acid previously mentioned (loc. cit.) ; this is found 
to contain several substances; monethyl oxaldiamidopropionate, the 
ethylamide of this, and the two oxaldiamidopropionic acids, appear 
to be present. 

Aniline does not react with alanine, even on boiling, but with the 
above ethereal salts it yields oxaldianilide and aniline derivatives of 
alanine. A. K. M. 


Synthesis of Allantoxanic Acid from Parabanic Acid. By J. 
Ponomarerr (Ber., 18, 981—983).—The author gave reasons for 
believing that allantoxanic acid and allantoxaidine are closely related 
to parabanic acid (Abstr., 1879, 226), and he now confirms this by 
the conversion of the latter compound into allantoxanic acid. On 
heating carbamide with parabanic acid, Grimaux (Abstr., 1880, 105) 
obtained a compound, C,H,N,O,, of the same composition as ammonium 
allantoxanate, but of different properties; its alkaline solution gave 
the biuret reaction with copper solution. The author treats this com- 
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pound with potash solution of 1:3 sp. gr. which dissolves it with 
liberation of ammonia; on acidifying the alkaline solution with acetic 
acid, a crystalline precipitate is produced, and on crystallising this 
from boiling water, the characteristic silky needles of potassium 
allantoxanate, C,H,N;,0,K, are obtained. In order to confirm this, 
other salts were prepared. On boiling the potassium salt with water, 
carbonic anhydride, biuret, and formic acid are produced. The relation 
of allantoxanic to parabanic acid and to oxalic acid is further con- 
firmed by the production of oxalic acid on boiling allantoxanic acid 
with an excess of potash solution. A. K. M. 


Dehydracetic Acid. By L. Harrincer (Ber., 18, 452—453).— 
When dehydracetic acid is treated with aqueous ammonia at 100°, two 
substances are formed of the formule C,H,NO, and C,H,NO. The 
compound C,H,NO, is an acid which breaks up when heated into 
carbonic anhydride and the second substance C;H,NO; this is a weak 
base, yields a readily soluble platinochloride and a dibromo-substitu- 
tion product. In its chemical and physical properties it resembles the 
hydroxypyridine obtained from ammonchelidonic acid; in its com- 
position it corresponds with hydroxylutidine, and when distilled with 
zinc-dust it yields a lutidine, C,H,N, boiling at 147—151°. The 
analogy indicated by these results between chelidonic and dehydr- 
acetic acids is more apparent in the products of their decomposition on 
boiling with alkalis; dehydracetic acid (this Journ., 1876, ii, 69) yielding 
2 mols. acetic acid, 1 mol. acetone, and 1 mol. carbonic anhydride, 
whilst chelidonie acid (Abstr., 1883, 870) yields 2 mols. oxalic acid 
and 1 mol. acetone. If the two carboxyl-groups in chelidonic acid 
(loc. cit.) be assumed to be replaced by methyl-groups and likewise a 


hydrogen-atom by carboxyl, the formula OMe< 0 OG>C0-COOH is 


arrived at for dehydracetjc acid, which is identical with that proposed 
by Perkin (this vol., p. 415). The author thinks it possible that the 
hydroxylamine and phenylhydrazine compounds have not the consti- 
tution ascribed to them by Perkin, but may be in some way connected 
with pyridine derivatives (Abstr., 1884, 1302, 1196). A. K. M. 


Action of Aniline on Methyl Dehydracetate. By W. H. 
Perkin, Jun. (Ber., 18, 682—684).— When aniline is added toa solution 
of methyl dehydracetate in methyl alcohol, and the mixture gently 
warmed for about } minute, the product treated with water, and the 
whole allowed to remain for 12 hours, a small quantity of long colour- 


less needles of a compound, C,;H,;NO; = CMe<V pb cul >C'COOMe, 


separates ; it melts at 152°, is insoluble in water and sodium carbonate, 
but readily soluble in benzene and alcohol. 

The main product of the reaction still remains in the mother-liquor, 
from which it cannot be recovered by evaporation, as it is completely 
converted into an intense orange-yellow dye, probably a condensation 
product. The mother-liquor is therefore acidulated with hydrochloric 
acid, and evaporated on the water-bath to a syrup; this is treated 
with an excess of aqueous potash, and allowed to remain for six hours, 
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when a considerable quantity of a crystalline substance separates, and 
is purified by recrystallisation. This substance has the formula 
C,;H,,NO ; it is undoubtedly formed from the compound C,;H,;NO, by 
saponification and elimination of carbonic anhydride, and has there- 
fore the constitution 00<GH oar. It crystallises in colour- 
less needles, melts at 197°, and is readily soluble in hot water and 
alcohol, sparingly soluble in benzene. It can be distilled. The platino- 
chloride, (C,3H,;NO).,PtCle, crystallises in yellow needles. 

A. J. G. 


Remarks on Perkin’s Note on the Action of Aniline on 
Methyl Dehydracetate. By L. Harrincer (Ber., 18, 1018—1019). 


Furfurane-derivatives. By H. B. Hitt and G. T. Harrsnory 
(Ber., 18, 448—451). When bromine (1 mol.) is added to a solution 
of monobromopyromucic acid in an excess of alkali, dibromofurfurane, 
C,H,Br,0, is thrown down as a heavy colourless oil of aromatic odour. 
It is washed out of contact with air, dried, and distilled under 
diminished pressure, and in a current of carbonic anhydride. a-i- 
bromofurfurane boils at 62—63° under a pressure of 15 mm., and at 
164—165° under atmospheric pressure (764 mm.) in a current of 
hydrogen. It solidifies at 7—8°, and melts at 9—10°; it becomes 
oxidised by exposure to the air, with formation of an amorphous 
indifferent insoluble substance, the formula of which appears to be 
C,H,Br,0,. When the oil is covered with a layer of water, and 
exposed to the action of the air, a strongly acid liquid is obtained, 
containing hydrochloric, maleic, and apparently also fumaric acid. 

Dilute nitric acid acts violently on dibromofurfurane, with produc- 
tion of fumaric acid, whilst maleic acid appears to be also formed 
when the reaction takes place in the cold. a-Dibromofurfurane com- 
bines readily with bromine to form the tetrabromide (m. p. 110—111°) 
described by Hill (Abstr., 1883, 912). This is however more readily 
obtained by adding an excess of bromine to an alkaline solution of 
monobromopyromucic acid ; a compound melting at about 55° is a'so 
produced, and appears to be an isomeric dibromofurfurane tetrabromidle, 
C,H,Br,0. When the tetrabromide melting at 110—111° is boiled 
with water, it gradually dissolves, and the solution is found to contain 
monobromofumarie acid, C,H,;BrO,, and monobromomaleic acid, but if 
calcium carbonate is added so as to neutralise the hydrobromic acid as 
it is formed, monobromomaleic acid alone is obtained. This formation 
of the latter acid from the a-tetrabromide points to a near relationship 
between the tetrabromide and ordinary dibromosuccinic acid, but it is 
converted by fuming nitric in the cold into isodibromosuccinic acid. 
The ‘someric 8-tetrabromide is converted by fuming nitric acid into 
ordinary dibromosuccinic acid. Tetrabromofurfurane is oxidised by 
boiling dilute nitric acid or bromine-water with production of dibromo- 
maleic acid (m. p. 123—125°). 

Tetrabromofurfurane dibromide, C,Br,O, obtained by the addition of 
bromine to tetrabromofurfurane, crystallises in six-sided scales melting 
at 122—123°; it dissolves readily in ether or chloroform, less so in 
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alcohol and benzene, and is sparingly soluble in light petroleum or 
carbon bisulphide. It is gradually decomposed by boiling water, di- 
bromomaleic acid being formed, whilst some bromine is set free. ' 
A. K. M. 
Constitution of Thiophen Compounds. By V. Merrr (Ber., 
18, 526—529).— A discussion of the evidence in favour of the author's 
thiophen formula, and of the researches most likely to finally prove 
its correctness or incorrectness. L. T. T 


Synthesis of Thiophen. By J. Votnarp and H. Erpmann (Ber., 
18, 454—455).—When a mixture of succinic anhydride and phos- 
phorus pentasulphide is heated at 140°, a violent action sets in with 
evolution of hydrogen sulphide. The distillate is agitated with soda 
solution, digested with sodium and fractioned ; the product boiling at 
838—84° is identical with coal-tar thiophen. A much better yield 
(half that required by theory) is obtained on distilling sodium 
succinate with phosphorus trisulphide. Thiosuccinyl and potassium 
thiosuccinate also yield thiophen when heated with phosphorus tri- 
sulphide. A thiotolen has also been produced in the same way from 
sodium pyrotartrate ; it has the same boiling point as coal-tar thiotolen, 
from which it appears however to be distinct. The tribromo-derivative 
forms magnificent colourless needles melting at 34°, whilst the cor- 
responding compound from coal-tar thiotolen melts at 74° (Abstr., 
1884, 1132). 

Thiophen is found to crystallise when cooled by a mixture of solid 
carbonic anhydride and ether, whilst methylthiophen remains almost 
entirely liquid, the small separation being probably due to impurity. 

By the action of phosphorus trisulphide on sodium phthalate, a 
minute quantity of a solid substance is obtained which resembles 
naphthalene in its odour, and yields a greenish-blue coloration with 
isatin and sulphuric acid; a rather larger amount is obtained from 


sodium hydrophthalate. A. K. M. 


Method of obtaining Thiophen and its Homologues. By K. 
E. Scuutze (Ber., 18, 497—498).—The author has previously shown 
that thiotolen and thioxylen can be obtained by passing steam through 
the sulphuric acid employed in purifying toluene and xylene. Thiophen 
may likewise be obtained from the acid used in the purification of 
benzene, but in this case the acid must be diluted with an equal bulk of 
water immediately after it is separated from the benzene, and then at 
once steamed. The amouut of oil obtained is about 3°5 per cent. by 
volume of the acid taken, and this oil contains about 83 per cent. of 
pure thiophen; xylene and trimethylbenzenes are also present. If a 
larger proportion of water (2—3 vols.) be added to the sulphuric 
acid before steaming, the proportion of crude thiophen is the same, 
but it is of greater purity. A. K. M. 


Thiophen from Erythrite. By C. Paat and J. Taren (Ber., 18, 
688—689).—Thiophen is obtained in an impure state by distilling a 
mixture of erythrite, phosphorus pentasulphide, and sand. 

A. J. G. 
3 f 2 
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Thiophen from Mucic Acid. By C. Paat and J. Taret (Ber., 
18, 456—460).—An intimate mixture of mucic acid with twice its 
weight of barium sulphide is heated in a closed tube for six hours ut 
200—210°. The product is boiled three or four times with water, 
and the solution which contains barium thiophenate is filtered from 
the pulverulent residue (believed to contain thiophendicarboxylic 
acid). The thiophenic acid thus produced is very probably the a-acid, 
It crystallises from water in long slender needles melting at 126— 
127°, is very readily soluble in ether, alcohol, and hot water; 
moderately soluble in chloroform, and sparingly im light petroleum. 
Its properties and reactions show it to be identical with the acid 
obtained by Nahnsen from iodothiophen (this vol., p. 51). On distil- 
ling the calcium salt from the crude acid with an excess of lime and 
purifying the distillate, 40 per cent. of the theoretical quantity of 
pure thiophen boiling at 83—84° is obtained, agreeing in all its pro- 
perties with coal-tar thiophen. A. K. M. 


Nitrothiophens. By O. Srapter (Ber., 18, 530—536).—This is 
a continuation of the author’s previous work with V. Meyer (this vol., 
pp. 141 and 250). The dinitrothiophen melting at 52° previously 
described, is converted by repeated distillation into an isomeric dinitro- 
thiophen melting at 78°. This latter compound crystallises in pale 
yellow prismatic needles, and is soluble in alcohol. It closely re- 
sembles its isomeride in properties. Both isomerides when heated 
with bromine at 180—200° yield tetrabromothiophen. The crystals 
of both isomerides belong to the monosymmetric system: those of 
the compound melting at 52° gave the measurements a:b:¢ = 
0°755 : 1 : 0°568, and 6 = 59° 28’; those of the compound melting at 
78°,a:b:c= 1-606 : 1 : 1:908 and B = 74° 213’. The red colora- 
tion previously described as caused by the action of potash on the 
lower melting dinitrothiophen is so intense as to be plainly visible 
when only 00000001 gram of substance is present. 

Mononitrothiophensulphonic acid, NO,C,SH,SO;H, forms white 
hygroscopic crystals which are reconverted into mononitrothiophen 
when heated. The potassium, barium, calcium, and silver salts are 
described. The sulphochloride, NO.C,SH,SO.Cl, is a thick oil having 
the characteristic odour of sulphochlorides. The sulphonamide, 
NO,-C,SH,SO,.-NH,, obtained by heating the sulphochloride with 
ammonium carbonate, crystallises in white needles melting at 172— 
173° (uncorr.). The crystals of mononitrothiophen belong to the 

Ba. %. F. 


monosymmetric system. 


8-Acetothiénone and its Derivatives. By A. Prerer (Ber., 18, 
537—542).—When completely oxidised, B-acetothiénone yields 8-thio- 
phenic acid (this vol., p. 141, and next Abstract), but when it is care- 
fully treated with a cold dilute alkaline solution of potassium per- 
manganate, the intermediate product f-thiénylglyoxylic acid, 


C,SH;-CO-COOH, 


is formed. This crystalline acid melts at 86°, and is soluble in water 
and ether. With benzene containing thiophen and concentrated sul- 
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phuric acid, it yields a red colouring matter analogous to that obtained 
by Claisen from phenylglyoxylic acid and impure benzene. With 
strong sulphuric and acetic acids, a brown coloration is first produced, 
which then changes to bluish-green, dark green, violet, red, bluish- 
violet, and finally blue. When heated in an atmosphere of hydrogen, 
this acid yields B-thiophenaldehyde, CSSH;'COH, a yellowish oil having 
an odour recalling both benzaldehyde and furfuraldehyde. When 
heated with dimethylaniline and zinc chloride, a green colouring 
matter resembling malachite-green is formed, which the author calls 
thiophen-green. It dyes silk a yellow shade of green. On reduction, 
this colouring matter yields a leuco-base, and alkalis precipitate from 
its acid solutions a reddish-coloured substance which the author 
believes to be tetramethyldiamidv-diphenylthiénylearbinol, 


C,SH,-C(C.H,NMe,),OH. 


Isonitrosothiénylacetic acid, CSSH;;C(NOH)-COOH, prepared from the 
above acid and hydroxylamine, forms white needles melting at 136°. 
Monochloro-B-acetothiénone, C,SH;-CO-CH,'Cl, obtained by passing 
chlorine into the vapour of boiling acetothiénone, forms white crys- 
tals. It melts at 47° and boils at 259° (corr.). When oxidised, it yields 
B-thiophenic acid. Dinitro-B-acetothiénone, CsSH(NO,).°COMe, ob- 
tained from either of the mononitro-derivatives already described 
(this vol., p. 141), melts at 166—167°. Mononitroacetothiénone of 
melting point 122°5, when oxidised with nitric acid of sp. gr. 1°15, 
yields nitro-B-thiénylglycaylic acid, NO.C,SH,-CO-COOH, a yellowish 
crystalline substance melting at 92°. The mononitro-acetothiénone 


melting at 86° gives an analogous acid. L. T. T. 


Isomeric Thiophenic Acids. By A. Peter (Ber., 18, 542—544). 
—The thiophenic acid obtained by the author hy the oxidation of 
acetothiénone and melting at 124°5 (this vol., p. 142) has proved to 
be Nahnsen’s 8-thiophenic acid, melting at 126° (this vol., p. 51). 
The author has also prepared some derivatives of «-thiophenic acid 
melting at 118°. a-T'hiophenic chloride boils at 206° (uncorr.) ; a-thio- 
phenamide, CsSH;.CONH:, crystallises in needles, soluble in water 
and ether, and melting at 171°5; dibromo-a-thiophenic acid crystallises 
in short white needles melting at 209—211°. L. T. T. 


Isomeric Thiophensulphonic Acids. By J. Lancer (Ber., 18, 
553 —563).—A continuation of the author’s previous communication 
on this subject (Abstr., 1884, 1133). Dibromo-B-thiophensulphonamide, 
C,SBr,H-SO,N H,, crystallises in colourless needles melting at 146°5— 
147°. The chloride, ChSBr.H-SO,Cl, is a yellowish oil. ~-Thiophen- 
sulphonic acid, C{SHsSO,H, obtained by boiling its chloride with 
water, is a white crystalline and highly hygroscopic substance of 
strongly acid character, and is easily soluble in water. When heated 
with isatin and strong sulphuric acid, it gives a bright blue coloration. 
The bariwm salt forms small white crystals, moderately soluble in 
cold, freely in hot water. Dibromo-f-thiophendisulphonic acid, ob- 
tained from its anhydride, was debrominated by treating a concen- 
trated solution of its sodium salt with sodium-amalgam. -Thiophen- 
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disulphonic acid is a white crystalline substance easily soluble in water. 
The chloride, C§SSH,(SO,Cl)., crystallises in white scales melting at 
]48—149° with decomposition. It is easily soluble in ether, and has 
the characteristic odour of sulphonic chlorides. It is isomeric with 
the compound melting at 70°, which Jaekel obtained by the direct 
sulphonation of thiophen. £B-Thiophendisulphonamide crystallises in 
white needles, sparingly soluble in cold water. It begins to blacken 
at 240°, and melts with decomposition above 280°. Dibromo-f-thio- 
phendisulphonic chloride forms silky white needles melting with 
decomposition at 215°; it is moderately soluble in ether and water. 
The sulphonamide, CsSBr.(SO,NH,)., forms a white powder, very 
sparingly soluble in boiling water, and melts with partial decomposi- 
tion above 270°. The lead, sodium, and ammonium salts are described. 

The sulphonation of moniodothiophen is very difficult, as resinifica- 
tion sets in very easily. But by carefully treating small quantities of 
iodothiophen, dissolved in light petroleum, with fuming sulphuric 
acid, the author obtained an wodothiophendisulphonic acid, which, how- 
ever, could not be isolated. It was therefore at once de-iodated, and 
then yielded an acid from which a thiophendisulphonamide, 


CSH,(SO,NH,)., 


was obtained. This crystallises in scales, melting at 142°, and is 
therefore quite distinct from its two isomerides already described by 
the author and by Jaekel respectively. It is easily soluble in boiling 
water; with isatin and sulphuric acid, it gives a deep violet-blue 
coloration. In the sulphonation of iodothiophen, the author some- 


times obtained an iodothiophenmonosulphonic acid which, when de- 
iodated, yielded B-thiophensulphonic acid. L. T. T. 


Isomeric Thiotolens (Methylthiophens). By K. Eau (Ber., 
18, 544—549).—The author finds that the natural and synthetical 
thiotolens obtained by V. Meyer and H. Kreis (Abstr., 1884, 1131 
and 1132) are isomeric and not identical. Thiotolen from coal-tar 
yields a@-thiophenic acid when oxidised, whereas synthetical ethyl- 
thiophen (and therefore synthetical thiotolen) gives B-thiophenic acid. 
The natural product is therefore a-thiotolen (probably S: Me = 1: 2), 
the synthetical A-thiotolen (probably S: Me = 1:3). 8-Thiotolen 
yields tribromo-8-thiotolen, crystallising in long, colourless, silky 
needles, melting at 86°, and easily soluble in ether and boiling alcohol. 
The corresponding a-derivative, melting at 74°, has already been 
obtained by Meyer and Kreis (lve. cit.). L. T. T. 


Derivatives of 8-Ethylthiophen. By R. Bonz (Ber., 18, 549— 
552).—Tribromo-8-ethylthiophen, C,SBr;Et, crystallises in white scales 
meiting at 108°. It dissolves sparingly in cold alcohol or ether, 
more easily on boiling. The substitution takes place only in the 
thiophen nucleus, whereas in the isomeric a-ethylthiophen (thioxylen 
from coal-tar) the whole of the hydrogen may, according to Messinger, 
be replaced by bromine. Dibromo-8-ethylihiophen, C\SSHBr,Et, ob- 
tained by gradually adding the theoretical quantity of bromine to a 
solution of 8-ethylthiophen in glacial acetic acid, is an oil of peculiar 
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odour. Dichloro-B-ethylthiophen, C\SHCI,Et, is a pale yellow oil boil- 
ing at 235—237° (corr.) ; no more highly chlorinated derivatives 
could be isolated. Moniodo-8-ethylthiophen is a light yellow oil; no 
di-iodo-derivative was obtained. Dinitro-G-ethylthiophen, 


C,SH(NO,),Et, 


was prepared by passing a stream of air saturated with S-ethylthio- 
phen through fuming nitric acid; it is a yellowish oil, and its alco- 
holic solution when treated with a few drops of alkali gives an intense 
blue coloration. L. T. T. 


Thioxylen from Coal-tar. By J. Messtnczr (Ber., 18, 563— 
568).—The author has investigated the crude thioxylen obtained 
by Schulze (this vol., p. 251) from the acid used in purifying xylene. 
Dibromothiozylen, CsSBr,Me,, was obtained by slowly adding bromine 
to well cooled thioxylen, and boiling the product with alcoholic potash 
to decompose the bromo-additive products formed; it crystallises in 
long colourless needles, melts at 46°, and boils at 246—247° (uncorr.). 
Octobromothioaylen, C,SBr.(CBr;)2, prepared by treating dibromo- 
thioxylen with bromine as long as any reaction takes place, crystallises 
in small yellowish needles melting at 114°, and decomposing a few 
degrees above that temperature. Thiorylen, CSSH.Me., was isolated 
from the crude product mentioned above by V. Meyer and H. Kreis’s 
method (Abstr., 1884, 1132), and the mixture of xylene and iodo- 
thioxylen obtained fractioned in a current of steam. Thus purified, 
thioxylen is a clear, colourless, and mobile liquid of not unpleasant 
odour, boiling at 136°5—137°5° (uncorr.). It gives Laubenheimer’s 
reaction, and when oxidised with alkaline potassium permanganate 
yields thiophendicarboxylic acid, CSH.(COOH),. This acid forms a 
snow-white powder, very sparingly soluble in water, more easily in 
ether. When heated to 350°, it sublimes without fusion, but can be 
melted by heating quickly in the direct flame in a capillary tube. 
Methyl thiophendicarboxylate crystallises in glittering white needles, 
only moderately soluble in ether, and melting at 142°. The character 
of the methyl salt seems to point to the acid corresponding with 
terephthalic acid, but the properties of the free acid are more like 
those of isophthalic acid. L. T. T. 


Influence of Light on the Action of Halogens on Aromatic 
Compounds. By J. Scuramm (Ber., 18, 606—608).—When bro- 
mine is allowed to act on benzene in equal molecular proportions 
light seems to have no influence on the reaction. The time of reac- 
tion is about the same whether the experiment is carried out in the 
dark, in diffused daylight, or in direct sunlight. The addition of 
iodine, even in very small proportion, intensities the reaction very 
much. In all cases monobromobenzene is formed. The case is 
different with toluene. In the dark and in diffused daylight a mix- 
ture of ortho- or para-bromotoluene is formed, but in direct sunlight 
the substitution takes place exclusively in the side group, benzyl 
bromide being formed. The reaction is very energetic, but the end 
product is the same whether the temperature of the toluene is allowed 
to rise or is kept at 0° by cooling. ‘Ihe addition of iodine causes the 
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substitution to take place in the benzene nucleus. Chlorine acts in 
precisely the same way, and, if in direct sunlight, the quantity of 
chlorine be increased, benzylidene chloride and benzotrichloride are 
formed. Preliminary experiments on the action of bromine on the 
xylenes seems to show that here also substitution takes place in the 
side-groups in direct sunlight. 


Action of Aluminium Chloride on Mixtures of Ethylidene 
Chloride with Benzene, Toluene, or Metaxylene. By R. 
Anscntz and E. Romie (Ber., 18, 662—666).—Anschiitz and Angel- 
bis, by heating a mixture of ethylidene chloride, benzene, and 
aluminium chloride, obtained a substance which they described as 
' dimethylanthracene hydride (Abstr., 1884, 753). As in a recent 

communication (Ann. Chim. Phys. [6], 1, 485), Friedel and Crafts 
seem to regard this compound as dimethylanthracene, an experi- 
mental proof of its composition appeared necessary, and was obtained 
in the formation of the solid dibromide, C,,H,Br,. This compound 
would be formed from dimethylanthracene by the direct addition of one 
molecule of bromine, whilst if formed by the replacement of hydrogen 
in dimethylanthracenehydride, 2 mols. of bromine would be required, 
and hydrogen bromide would be found as a product of the action ; the 
latter supposition was found to be correct. 

By the action of nitric acid on a solution of diphenylethane in 
glacial acetic acid there were obtained nitrodiphenylethane, 


NO.C,H,yCHMePh, 


erystallising in long yellow needles, melting at 79—80°, dinitro- 
diphenylethane, CHMe(C,H,.NO.),, crystallising in prismatic needles, 
melting at 149°, and more sparingly soluble in alcohol than the 
mononitro-compound, and nitrodiphenylmethylcarbinol, 


NO,-C,;HyCMePh:OH, 


forming colourless prismatic crystals, and melting at 106—107°. 
When heated with acetic chloride, the carbinol is converted into 
nitrodiphenylethylene, NO.-C,HyCPh: CH2, forming compact crystals, 
and melting at 86°. 


Tetramethylanthracene hydride, C.H.Me< CHV> C.H.Me, is ob- 


tained together with ditolylethane and paramethylethylbenzene, by 
heating a mixture of toluene, ethylidene chloride, and aluminium 
chloride. It crystallises in tables, melts at 171—171°5°, and is 
readily soluble in benzene. When treated with bromine, it yields 
hydrogen bromide and a dibromide, C,.H,.Br2, sparingly soluble in 
glacial acetic acid. The picrate, CisHx,CsH.(NO,),OH, forms 
brownish-red needles, melting at 165°. Both the hydrocarbon and the 
dibromide when oxidised with chromic acid yield a dimethylanthra- 


quinone, C.HMe<60>C.H.Me, melting at 236°, and sparingly 


soluble in alcohol and glacial acetic acid. When treated with zinc- 
dust and aqueous potash. tetramethylanthracene yields a hydro- 
carbon melting at 243—244°, probably a dimethylanthracene. 


i * 2. Oe 
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- Ditolylethane, CHMe(C,H,Me),, is the main product of the above 
reaction ; it is a liquid, shows a blue fluorescence, boils at 153—156” 
under 11 mm., and at 294—295° under the ordinary pressure. When 
oxidised with potassium permanganate in acid solution, it yields 
toluylbenzoic acid, melting at 222°, and a benzophenondicarboxylic 
acid. It is probably identical with Fischer's dimethyldiphenylethane 
(this Jour., 1875, 155). 

Paramethylethylbenzene, C,H,MeEt, prepared as above mentioned, 
is a colourless liquid; it boils at 161—163°, and is completely con- 
verted into terephthalic acid. 

Dizylylethane, CHMe(C.H;Me,)., is formed together with a 
dimethylethylbenzene by the action of aluminium chloride on a 
mixture of ethylidene chloride and metaxylene ; no compound of the 
anthracene series could be isolated from the product of this reaction. 
It is a strongly refractive liquid, boiling at 169—172° under 11 mm. 
pressure. The dimethylethylbenzene, C,H;Me,Et, formed, boils at 186°, 
and yields nitric acid on oxidation. A. J. G. 


Preparation of Homologues of Benzene by Aid of Aluminium 
Chloride. By R. Anscniirz and H. Immenvorrr (Ber., 18, 657— 
662).—As the result of their researches on the reversal of Friedel 
and Crafts’ reaction and the transference of the side-chains from one 
position to another (comp. Friedel and Crafts, Trans., 1882, 116; 
Jacobsen, this vol., p. 516), the authors give the following :— 

Toluene is converted on the one hand into benzene, on the other 
into paraxylene and metaxylene, the latter being the main product. 

Metaxylene by elimination of methyl-groups yields toluene and 
benzene, and by addition, or by successive elimination and addition 
gives paraxylene, pseudocumene, mesitylene, durene, and isodurene. 
Orthoxylene is not formed. 

Pseudocumene yields the same products as metaxylene, only in 
different proportions. 

Ethylbenzene yields benzene, much paradiethylbenzene, and but 
little metadiethylbenzene. 

A considerable quantity of toluene is formed by the action of 
aluminium chloride on cymene. A. J. G. 


Trichlorotoluenes. By E. Serie (Ber., 18, 420—426). When 
trichlorotoluene is fractioned five or six times, and the portion distil- 
ling between 228—235° fractionally crystallised from methyl 
alcohol, it is found to contain not only «-trichlorotoluene, melting at 
82° and boiling at 229—230° (Annalen, 139, 326; 146, 325; 187, 
274), but also a f-trichlorotoluene, melting at 41° and boiling at 
231—232°. A better separation may be effected by treating the 
crude product with fuming sulphuric acid, with which the B-compound 
alone readily forms sulphonic acids. The unaltered «-trichlorotoluene 
is then expelled by steam, and the A-derivative subsequently recovered 
by hydrolysis (Trans., 1884, 148). By the further chlorination of 
trichlorotoluene, a carbonaceous product is obtained, containing princi- 
pally pentachloro-, and only a little tetrachloro-toluene. The follow- 
ing nitro- and amido-trichlorotoluenes are described: a-mononitro- 


770 ABSTRACTS OF CHEMICAL PAPERS. 


trichlorotoluene, formiug colourless scales, melting at 92°, and B-mono- 
nitrotrichlorotoluene, long, yellowish needles, melting at 60°; the 
a-dinitro-derivative crystallises in colourless scales or needles, melting 
at 227°, whilst the 8-dinitro-compound forms yellowish-white needles, 
melting at 141°; a-trichlorotoluylenediamine forms white acicular 
crystals, melting at 196°, whilst the trichloro-8-diamine melts at tempe- 
ratures varying from 195° to 207°; a-trichlorotoluidine crystallises in 
needles melting at 94—95°, and 8-trichlorotoluidine in slender dirty- 
white needles melting at 105°. By the action of alcoholic ammonia 
on the dinitro-compounds at 80—100°, amidonitrotrichlorotolwenes are 
produced, the a-derivative crystallising in orange-yellow needles melt- 
ing at 191°, and the 8-derivative in orange-red needles melting at 
192°. When the a-diamine is boiled for six hours with an excess of 
acetic anhydride, a tetracetyl derivative, melting at 220°, is obtained, 
whilst on boiling the B-diamine for 40—50 hours with glacial acetic 
acid an anhydro-base melting at about 300° is produced, showing 
that the 8-compound is an orthodiamine. The readiness with which 
the a-diamine may be converted into trichlorotoluquinone (this Jour., 
1874, 61 and 1095), indicates that the chlorine-atoms in a-trichloro- 
toluene occupy the positions [2: 4:5], and that the two hydrogen 
atoms are in the para-position. Buth a- and £-trichlorotoluenes 
are produced on chlorinating para- and _ ortho-chlorotoluenes, 
proving that the chlorine-atoms in the f-compound occupy the 
positions [2:3:4]. When chlorine is passed into boiling trichloro- 
toluene, not only is Beilstein and Kuhlberg’s liquid a-trichlorobenzal 
chloride (b. p. 280—281°, Annalen, 150, 299) produced, but also a 


crystalline 8-trichlorobenzal chloride melting at 84° ; both yield crystal- 
line and moderately stable aldehydes, a-trichlorobenzaldehyde melt- 
ing at 112—113°, and the f-aldehyde at 90°. By the oxidation of the 
latter with potassium permanganate, it yields 6-trichlorobenzoic acid 
melting at 129°, whilst on heating it with acetic anhydride and 
sodium acetate, 8-trichlorocinnamic acid melting at 185°, and a-tri- 


chlorocinnamic acid melting at 200—201°, are obtained. 
A. K. M. 


Reduction of Nitrobenzyl Chloride. By G. Pexuizzari (Gazzetta, 
14, 481—483).—With a view of obtaining nitro-derivatives of the 
benzylic ethers of the dihydroxybenzenes described by the author 
(Abstr., 1884, 437), nitrobenzyl chloride was heated with the hydroxy- 
benzenes in the presence of potash. With quinol and resorcinol, how- 
ever, the product of the reaction was the nitrotoluene melting at 54° and 
distilling at 236° without decomposition. In the case of pyrogallol, the 
formation of nitrotoluene may be effected even in aqueous solution. 
This result may be explained by supposing that the nitrobenzy] ether 
at first formed in the presence of the alkali, is decomposed into 
nitrotoluene and nitrobenzoic acid, precisely as benzyl alcohol is con- 
verted into toluene and benzoicacid. If this were a reasonable expla- 
nation, then it is probable that a more oxidisable substance, such as 
pyrogallol, would the more readily form nitrotoluene than the less 
oxidisable substances, quinol and resorcinol. As an evidence of this 
hypothesis, it is noted that gallic and digallic acid, highly oxidisable 
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substances, are converted into nitrotoluene, although not the slightest 
trace can be obtained from salicylic acid. ¥. Me We 


Paranitrobenzylidene Chloride. By J. Zimmermann and A. 
Minter (Ber., 18, 996—997).—The preparation of this compound 
has been frequently attempted. According to Meister, Lucius, and 
Briinning’s patent, it is obtained by chlorinating paranitrotoluene at 
130—160°. The authors, however, have failed to obtain it by this 
method, although they carefully observed the conditions described in 
the patent; the product consists of an oil which has not been iden- 
tified, and of a solid, which is principally paranitrobenzoic acid, but 
also contains paranitrobenzyl chloride. Paranitrobenzylidene chloride 
may, however, be obtained by the action of phosphorus pentachloride 
on paranitrobenzaldehyde; the latter is gradually added to twice its 
weight of the pentachloride, and the mixture heated for a short time 
on the water-bath. On pouring the product, when cold, into iced 
water, an oil separates, which at once crystallises. Paranitro- 
benzylidene chloride is readily soluble in alcohol and ether, insoluble 
in water ; it crystallises in nearly colourless, short, well-formed prisms, 
melting at 46°. When its alcoholic solution is boiled with silver 
nitrate, silver chloride separates. By the action of concentrated sul- 
phuric acid or by continued boiling with water, paranitrobenzaldehyde 
is reproduced. 

The action of aniline on paranitrobenzylidene chloride yields the 
same result as the corresponding bromide (this vol., p. 386). 

An attempt to prepare orthonitrobenzylidene chloride from ortho- 


nitrobenzaldehyde and phosphorous pentachloride, yielded a substance 
insoluble in alcohol and ether. A. K. M. 


1:3: 4:5 Nitropseudocumene, Pseudocumidine, and Pseu- 
documenol. By E. Eprer (Ber., 18, 629—630).—The derivatives of 
pseudocumene previously known belong to the symmetrical [1 : 3: 4:6] 
series. In order to prepare a second series, ordinary pseaducumidine 
was acetylated and nitrated, and the acetyl- and amido-groups then 
removed in the usual manner. The isomeric nitropseudocumene thus 
obtained was converted into the corresponding pseudocumidine and 
pseudocumenol. 

Acetopseudocwmide, CsH,MesNHAc [Me;: NHAc = 1:3: 4:6], crys- 
tallises in white needles, melts at 161°, and is moderately soluble in 
hot alcohol. Its nitro-derivative, NO.-C;,HMe;-NHAc [NO, = 5], 
forms pale-yellow prisms, melts at 193—194°, is soluble in alcohol, 
but nearly insoluble in ether. Nitropseudocumidine, NO.-C;HMe,-NH, 
[Me;: NO,: NH, = 1:3:4:5: 6], crystallises in red triclinic needles, 
melts at 46—47°, and is soluble in alcohol and ether. 

Nitropseudocumene, C,H,.Me,;NO, [= 1:3:4:5], distils with steam 
as a pale-yellow oil, solidifying to large thick prisms; it melts at 20°. 

Pseudocumidine, C,5H,Me;NH, [= 1:3:4:5], forms a colourless 
crystalline mass, melts at 36°, and distils readily with steam. The 
nitrate crystallises in small lustrous plates, and is much more soluble 
than that of symmetrical pseudocumidine. The hydrochloride crys- 
tallises in slender interlaced needles; the sulphate in short anhydrous 
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prisms, sparingly soluble in cold water, and the oxalate in large 
colourless plates. 1:3:4:5 Pseudocumenol, C,H,Me,OH, melts at 
93°; its dibromo-derivative, C;Me,Br,-OH, crystallises in long needles 
and melts at 148—149°. 

Proof that the nitro-group occupies the position adjacent to the 
amido-group in nitropseudocumidine was given by the products of 
the reduction both of the base and its acetyl-derivative. Acetopseudo- 
cumide, when treated with zinc and acetic acid, yielded a condensation 


product of the formula C,HMe<*4>0Me, from which the acety] 


nucleus could not be removed by prolonged boiling with potash. In 
like manner, the pseudocumylenediamine, C,HMe,NH:.)., obtained 
by reducing nitropseudocumidine, showed the properties of an ortho- 
diamine. It crystallises in colourless plates, melts at 90°, is readily 
soluble in alcohol and ether, and moderately in hot water. The dilute 
solution of its hydrochloride gives an intense red coloration with 
ferric chloride. A solution of the base .in dilute sulphuric acid gives 
a pale-brown coloration with sodium nitrite. The dry hydrochloride, 
when heated on the water-bath with benzaldehyde, gives off hydrogen 
chloride (compare Ladenburg, Abstr., 1878, 571, and 1879, 232). 
A. J. G. 


a-Phenylpropylene and a2-Paratolylpropylene. By G. Errera 
(Gazzetta, 14, 504—510).—In a former memoir (p. 654) the author 
described an unsaturated hydrocarbon, allylmethylbenzene, 


C.H,Me-C;H,, 


or paratolylpropylene, obtained by the action of alcoholic potash on 
monochlorocymene. In order to decide between the two possible 
formule C,H,Me‘CH:CHMe and C,H,Me-CH,°CH: CH), the hydro- 
carbon was treated with hydrobromic acid, but the result was a 
polymeric modification, probably [C,H,Me-C;H;]., which is partially 
decomposed at the boiling point of sulphur. As this process failed in 
its object, the problem was solved by the analogy of the reactions of 
allylbenzene, C;H,°C;H;, obtained by decomposing monochloropropy!- 
benzene with alcoholic potash. This substance, boiling at 178", is 
identical with the hydrocarbon obtained by Perkin and Fittig; it 
readily takes up 1 mol. Br to form a dibromopropylbenzene, crys- 
tallising in white glistening needles, which is decomposed on distilla- 
tion, yielding an allylbenzene or a-phenylpropylene, boiling at 168°. 
The latter is transformable into a polymeric modification, boiling at 33°, 
and soluble in ether and alcohol. As the constitution of this a-phenyl- 
propylene is probably represented by the formula C,H,-CH : CHMe, 
being obtained from a hydrocarbon, C,H,CH.CH:CH2, and as 
it is analogous to the a-paratolylpropylene in yielding a polymeric 
modification, then the constitution of the latter is probably repre- 
sented by the formula C,H,Me‘CH :CHMe, and its polymeride, 
(C,H,Me’CH : CHMe),, corresponds with Berthelot’s ee 
V. H. V. 
Nitriles from Aromatic Formamides. By K. Gasiorowski 
and V. Merz (Ber., 18, 1001—1014).—When formanilide is boiled in 
a reflux apparatus, a carbylamine odour manifests itself, but after- 
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wards disappears, whilst the boiling point sinks from 278° to 234°. 
On then distilling the product, a distillate is obtained containing 
aniline, apparently accompanied by a trace of benzonitrile, also 
methenyldiphenylamine. If formanilide be boiled with an excess of 
zinc-dust, the odour of phenylearbylamine first appears and then 
gives place to that of benzonitrile, whilst hydrogen mixed with carbon 
monoxide and carbonic anhydride is evolved. On distilling the pro- 
duct, aniline and benzonitrile, boiling at 192—194°, are obtained. 
The operation should be conducted in an atmosphere of hydrogen. 
A part of the aniline is most probably produced hy the direct elimi- 
nation of carbon monoxide from formanilide. The yield of nitrile 
amounts to from 10 to nearly 20 per cent. of the weight of the 
formanilide. 

Similar results are obtained on heating formyl-ortho- and para- 
toluides with zinc-dust, the yield of nitrile amounting to 15—20 per 
cent. of the substance taken. Formyl-a- and formyl-8-naphthalides 
likewise yield 10—12 per cent. of their weight of a- and f-naphtho- 
nitrile. Isobutylformanilide, C,H »*C,H,-NH-CHO, obtained by heating 
amidoisobutylbenzene fo. several hours with an excess of strong 
formic acid, melts at 59°, is sparingly soluble in cold, readily in warm 
light petroleum, in alcohol, and in ether, almost insoluble in cold, 
sparingly in warm water. It yields isobutylbenzonitrile (12 per 
cent.) when heated with zinc-dust. Formylmetaxylide (melting at 
113—114°) also yields metaxylonitrile (12 per cent.), which on 
hydrolysis is converted into ordinary xylic acid (m. p. 126°). 

Effront obtained two isomeric isobutylorthotolunitriles by heating 


the corresponding formotoluides with zinc-dust (this vol., p. 153), 
and Beran likewise prepared paroctylbenzonitrile from paroctyl- 
formanilide. 
Formy|benzidine, on the other hand, did not yield the corresponding 
A. K. 


nitrile. . K. M. 

Reactions of Aromatic Cyanates. By R. Leucxarr (Ber., 18, 
873—877).—Phenyl cyanate reacts with benzene in presence of alum- 
inium chloride, forming benzanilide, PhCO-NHPh, melting at 159°. 
Paratoluyl cyanate and naphthyl cyanate react in a manner analogous 
to phenyl cyanate. The reaction appears to take place in two phases, 
in the first of which by the union of hydrochloric acid and phenyl 
cyanate, phenylearbamic chloride, CICO-NHPh, is formed, and this, 
reacting with benzene, forms benzanilide and hydrochloric acid. 

All true homologues of benzene react in a similar manner with 
phenyl cyanate and aluminium chloride, the group CONHPh usually 
taking the para-position ; the existence of a side-chain in this position 
does not appear to interfere with the reaction. Derivatives of the 
hydrocarbons containing electronegative elements or radicles do not 
react with phenyl cyanate. The reaction of phenyl cyanate with 
phenols described by Hofmann (Ber., 4, 249) and recently by Gum- 
pert (Abstr., 1885, 656), takes place more easily and at lower tem- 
peratures in presence of aluminium chloride. By the reaction of 
phenetoil with phenyl! cyanate and aluminium chloride, a compound is 
formed which melts at 166°, and is volatile without decomposition. 
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The study of the action of phenyl cyanates on amines containing 
electronegative elements and radicles has shown that their presence 
merely affects the energy of the reaction, and this to a greater extent 
with ortho- and para- than with meta-derivatives, whilst the presence 
of two such groups prevents the action. 

The action of phenyl cyanate on diamines is still being investigated. 

r. =. Be 


Compounds of Polyhydric Alcohols with Phenyl Cyanate. 
By H. Trssmer (Ber., 18, 968—972).—The glyceride of phenylearbamic 
acid, C,H,(O- CONHPh)s, is obtained, when glycerol (1 mol.) and 
phenyl cyanate (3 mols.) are heated together ; any unaltered phenyl 
cyanate is removed by means of dry ether or benzene and the 
glycerol with cold water, after which the product is crystallised from 
alcohol. It is soluble in chloroform, acetone, and ether, very sparingly 
in benzene and boiling water, and crystallises from alcohol in slender 
needles melting at 160—180°; it is very stable, being only slightly 
decomposed by boiling with baryta-water or hydrochloric acid, but 
when heated at 150° with barium hydroxide and water, it is com- 
pletely decomposed, barium carbonate, aniline, and glycerol being 
produced. The erythride, C§H,(O°-CONHPh),, is prepared in the same 
way as the glyceride, and forms a white, microcrystalline mass, 
sparingly soluble in benzene, ether, alcohol, acetone, and ethy] acetate ; 
it softens at about 210°, and melts at 215° with decomposition. When 
heated with baryta, it splits up into carbonic anhydride, aniline, and 
erythrol. The mannitol-derivative, HO-C,H,(O‘-CONHPh),. closely 
resembles the erythride. It softens at 250°, melts at 260° with de- 
composition, and is decomposed when heated with baryta into car- 
bonic anhydride, aniline, and mannitol. The dulcitol-compound, 
OH:-C,H,(O-CONHPh),, is very sparingly soluble in all solvents, melts 
at about 250°, and is decomposed by baryta into carbonic anhydride, 
aniline, and dulcitol. The quwinovide, CsH,O(O-CONHPh); (?) is 
very soluble in cold alcohol. 

Quercitol and saccharin, on the other hand, remain unaltered when 
boiled with phenyl cyanate. Grape-sugar yields diphenylcarbamide ; 
phenyl isothiocyanate and glycerol yield diphenylthiocarbamide, 
CS(NHPh).. A. K. M. 


Conversion of Phenyl Cyanate into Phenyl Cyanurate. By 
A. W. Hormann (Ber., 18, 765—766).— The author has shown 
(Annalen, Supp. I, 57) that under the influence of triethylphosphine, 
phenyl cyanate is converted into phenyl dicyanate and not into a 
cyanurate, as was expected. The conversion into cyanurate is readily 
effected by heating with potassium acetate at 100°. The cyanuraie 
formed is that modification previously obtained by the author from 
triphenylmelamine (Ber., 3, 260). It melts at 270°, not 264°, as pre- 
viously stated. Phenyl cyanate boils constantly at 166° under a 
pressure of 769 mm. A. J. G. 


Bromonitrophenols and their Amido-derivatives. By J. 
Linpnrr (Ber., 18, 611—615).—Monobromometanitrophenol, 


NO, C,;H,Br-OH, 
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crystallises in long yellow needles easily soluble in alcohol, ether, and 
boiling water, and melting at 147°. With potassium carbonate, it 
yields the potassium derivative, N 0.°C,H;BrOK + 2H,0. The barium 
and silver derivatives are described. Bromometanitrophencetoil (bromo- 
nitrophenyl ethyl owide), NO.C,H;Br-OEt, ecrystallises in prisms melt- 
ing at 57°. Bromometamidophenyl ethyl oxide, NH,C,H;Br-OEt, is a 
yellow oil insoluble in water, giving crystallisable salts with acids and 
with stannic chloride, &c. Dibromometanitrophenol, NO."C,H,Br,OH, 
crystallises in pale yellow scales melting at 91°, and very sparingly 
soluble in water. Its potassium, bariwm, and silver derivatives are 
described. Its ethyl ether forms pale yellow needles melting at 110°. 
Dibromometamidophenyl ethyl owide, NH.C,H,Br,-OEt, is a yellow 
oil giving salts with acids, which crystallise in needles and are easily 
decomposed by water. Tribromometanitrophenol, NO.C,HBr;OH, 
forms almost colourless needles melting at 85°, and is very sparingly 
soluble in boiling water. Its potassium, barium, silver, and ethyl 
derivatives are described, the last-named melting at 79°. Tribromo- 
metamidophenyl ethyl owide is @ yellow solid forming Sr 
salt. > ev 


Nitrosophenols. By H. Gotpscumint and H. Scumip (Ber., 18, 
568—573).—In continuation of their previous work (Abstr., 1884, 
1327), the authors describe the conversion of phlorone into nitroso- 
paraxylenol. The phlorone used was prepared by oxidising amido- 
paraxylene with dilute chromic solution, and melted at 123°5°. When 
treated with hydroxylamine hydrochloride in slightly acid solution it 
yielded phloroneoxime (nitrosoparazrylenol), 


C.H,Me,0 : NOH [O: Me: NOH: Me=1: 2:4: 5], 


crystallising in pale yellow needles melting at 163°. Oliveri (Abstr., 
1882, 837) gives the melting point as 160—165°. When oxidised 
with potassium ferricyanide in alkaline solution, it yields nitropara- 
eylenol melting at 122° (Oliveri gives 115°), and dissolves in alkali toa 
yellow solution. Anidoparaxylenol hydrochloride, prepared by heating 
the nitro-compound with tin and hydrochloric acid, forms white 
crystals, and is readily oxidised to phlorone by dilute chromic solu- 
tion. Amidopararylenol crystallises in white scales which decompose 
at 180°. 

As a farther proof of the correctness of Goldschmidt’s view of the 
nitrosonaphthols as naphthaquinoximes (Abstr., 1884, 1137), the 
authors have subjected these two isomerides to reduction. -Nitroso- 
a-naphthol methyl ether gave 8-amido-a-naphthol, OH-C\.H,NH2; 
a-nitroso-8-naphthol methyl ether yielded 2-amido-B-naphthol. It is 
thus clear that these compounds must be naphthoquinoximes, 
CoH, : NOMe, as if they were true nitroso-compounds, MeO-C,,H,NO, 
they must have yielded compounds of the formula MeO-C,.H.-NH,, 
when reduced. L. FT. T. 


Ethylphenol. By G. Errera (Gazzetta, 14, 484—486).—In 
order to prepare ethylphenol by Liebermann’s process for the synthesis 
of phenols (Abstr., 1882, 171) equal molecular proportions of ethyl 
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alcohol and phenol were heated with zinc chloride, and the product of 
the reaction, after suitable purification, was fractionally distilled. 
The greater part passed over between 204—215°, from one portion of 
which (b. p. 207—211°) was prepared an acetyl-derivative, 


C.H,Et-OAc, 


boiling at 223—226°1°, and a sulphonic acid, whose barium salt gives 
Baumann’s reaction, common to paraethylphenol and cresol ; the other 
portions were converted into the ethyl ether, boiling at about 200°, 
and yielding, on oxidation, with permanganic acid, ethylparahydroxy- 
benzoic acid. From these results, it appears that the product of the 
above reaction consists of isomeric ethylphenol, of which the [1 : 4] 
derivative predominates. The author considers that the ethylphenol 
obtained by Auer (Abstr., 1884, 1002) was not a homogeneous sub. 
stance, and probably was not identical but merely isomeric with the 
8-ethylphenol obtained by Beilstein and Kuhlberg. Ve a Ve 


Cumyl Ether. By M. Fiuett (Gazzetta, 14, 496—504).—In the 
course of the preparation of cumyl] alcohol by the action of alcoholic 
potash on the correspondirg aldehyde, a liquid of high boiling 
point was obtained, the formation of which was ultimately traced to 
the presence of extraneous inorganic substances, in the course of the 
purification processes. The liquid in question was cumyl ether, 
(C.H,Pr*-CH,).0, derived from the cumyl alcohol by dehydration. 
This substance can, however, be more conveniently prepared by the 
action of sodium cumolate on chlorocymene, or by the distillation of 
cumyl alcohol with dilute sulphuric acid. Thas prepared cumyl 
ether is an oily liquid boiling at 350° with partial decomposition into 
cumaldehyde and cymene, a change which becomes complete at 370°. 
The product of decomposition was identified by the formation of a 
crystalline sodium hydrogen sulphite compound from the one, and the 
formation of cymenesulphonic acid from the other. It is observed that 
of the two isopropyl-groups originally present in the cumy] ether, the 
one remains unaltered, while the other is transferred into the normal 
propyl-group, as shown by the formation of cymene instead of iso- 
cymene. 

The author considers that the decomposition of an ether into an 
aldehyde and hydrocarbon thus, CH,R-O-CH,R = R-CHO + R-CH;, 
may prove to be of general application; this change has already been 
observed in the case of benzyl and ethyl ethers by Cannizzaro and 
Liebig respectively. V. my Ve 


Azoresorcinol and Azoresorufin. By H. Brunvyer (Ber., 18, 
580—591).—A reply to Weselsky and Benedikt (Monatsh. Chem., 5, 
605). After a discussion of these investigators’ objections to the 
formule put forward by Brunner and Kramer (Abstr., 1884, 1335), 
and a careful comparison of the two sets of results obtained, the 
author maintains the correctness of his and Kramer’s formule. 

oe eo 

Pipitzahoic Acid. By R. Anscniirz (Ber., 18, 709—715).— 
Pipitzahoic acid was discovered by Weld (Annalen, 95, 188), who 
assigned to it the formula C,;H»O;. The author confirms this 


ORGANIC CHEMISTRY. 777 


formula. The acid melts at 102—103°, and can be sublimed; it is 
insoluble in cold, nearly insoluble in hot water, readily soluble in 
alcohol, ether, chloroform, carbon bisulphide, and benzene. It distils 
with steam. When distilled with zinc-dust, a small quantity of a 
mobile colourless liquid is obtained, but was not further investigated. 
Pipitzahoic acid appears to be a hydroxyquinone. Its metallic salts 
are decomposed by carbonic anhydride. It is reduced and dissolved 
by alcoholic sulphurous anhydride; on exposing the pale yellow solu- 
tion to air, oxygen is absorbed and pipitzahoic acid again formed. 
Pipitzahoic acid reacts with aniline to form a compound of the 
formula C,;HigO;,NHPh; this crystallises in small prismatic violet 
needles, melts at 133—137°, and sublimes in steel-blue needles. The 
mother-liquors from this compound contain the reduction-product 
(quinol) of pipitzahoic acid, which, on exposure to air, absorbs oxygen 
and precipitates the acid. From these results, it would appear that 
pipitzahoic acid contains only one benzene-ring, that it is a hydroxy- 
quinone, and that there is as yet no evidence of the nature of the 
order of combination of the other elements. A. J. G. 


Derivatives of Pipitzahoic Acid. By R. Anscniirz and W. 
Lzatuer (Ber., 18, 715—717).—Acetylpipitzahoic acid, C,;H,,0;Ac, is 
prepared by heating the acid with twice its weight of acetic anhydride. 
It forms large colourless rhombic crystals ; axial ratios— 


a:b:c¢ = 062933 : 1 : 0°84507, 


and melts at 115°. 
Ethyl pipitzahoate prepared by the action of ethyl bromide on the 


silver salt, forms small transparent crystals and melts at 141°. 

The paratoluidine-derivative, C,sHigOsNH°C,H,Me, prepared by 
mixing alcoholic solutions of paratoluidine and the acid, forms bluish- 
violet needles melting at 132—134°. The orthotoluidine-derivative 
resembles its isomeride, and melts at 108—110°. 

Hydroxypipitzahoie acid, C\sH»O0,, is prepared by heating the alco- 
holic solutions of the aniline or toluidine derivatives after acidifying 
with sulphuric acid. It crystallises in lustrous reddish-yellow plates, 
melts at 129°, and dissolves in alkalis to violet-red solutions, from 
which it is reprecipitated by carbonic anhydride. It does not react 
with aniline and its homologues. 

Pipitzahoic acid unites with bromine, forming a crystalline com- 
pound melting at 109—110°. A. J. G. 


Pipitzahoic Acid or Perezone. By F. Myuivs (Ber., 18, 936— 
947; for previous note see this vol., p. 805).—Pipitzahoic acid is not 
a true acid but a hydroxyquinone, containing the group C,H,;; the 
author suggests the name perezone, and expresses the constitution 
thus: C,H,,C,H,0,(O0H). Perezone readily reacts with hydroxyl- 
amine, the product crystallising in flat, violet-brown needles, melting 
at 153—154° ; this compound is named perezonoxime, 

C,HiC,H.(OH)O ; NOH. 
It is insoluble in water, but yields purple-red solutions with ether, 
alcohol, chloroform, benzene, and with concentrated sulphuric acid, 
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and a blue-violet solution with alkalis. When it is heated with 
hydrochloric acid, it does not yield hydroxylamine and perezone as 
might have been expected, but is converted into ammonia and 
hydroxyperezone. From this reaction it seems possible that perezone- 
oxime may not be an oxime, but the amide of an acid, C,;H,,O;-NH,, 
the hydroxyperezone being in fact a sort of acid. Perezonoxime is 
very stable; it can be sublimed and may be boiled with aniline with- 
out decomposition. When the alcoholic solution is heated with 
stannous chloride, it becomes azure-blue and finally colourless, the 
product becoming blue again on oxidation with ferric chloride. 
Perezone reacts with bases according to the equation 


2C:sH»O; + N H,X = C\sH2,05 + C,;H,,0;NHX, 


a portion of the perezone becoming reduced to hydroperezone. By 
the action of methylamine on perezone, a resinous mass is formed, and 
when this is separated and the solution treated with hydrochloric 
acid, methylamidoperezone, C,;sH,O;NHMe, is precipitated. This 
crystallises from alcohol in blue needles, melting at 112—114°, is 
insoluble in water, readily soluble in alcohol, ether, and in alkalis, 
also soluble in sulphuric acid, from which it is reprecipitated on 
dilution. All the compounds of perezone with primary bases are 
blue and their solutions purple-red. Anilidoperezone, C,;HigO,-N HPh, 
is obtained by heating an alcoholic solution of perezone with aniline. 
It melts at 138—139°, is insoluble in water, sparingly soluble in 
alcohol, readily in ether, light petroleum, benzene, glacial acetic acid, 
chloroform, and carbon bisulphide, dissolves sparingly in alkali, is 
insoluble in hydrochloric acid ; concentrated sulphuric acid dissolves 
it with deep blue coloration, the solution becoming cherry-red on 
heating and then yellow. When the alcoholic solution is heated with 
stannous chloride, it becomes colourless, anilidohydroperezone being 
produced. Ortho- and para-toluidine react with perezone in the same 
way as aniline, the products being very similar to that just described. 
The orthotoluidine-derivative, C,;H,,O,;,NHC,H;, melts at 135—136°, 
and the paratoluidine compound at 133—135°. With metamido- 
benzoic acid, perezone yields a violet-red compound. 

Hydroxyperezone, C\sH»O,, is obtained on boiling a solution of anilido- 
perezone in glacial acetic acid with dilute sulphuric acid. It forms 
yellowish-red scales, melting at 133—134°, is almost insoluble in water, 
readily soluble in alcohol, chloroform, glacial acetic acid, and benzene, 
more sparingly in light petroleum. When anilidoperezone is decom- 
posed by means of hydrochloric acid, the product retains some of the 
latter acid even after recrystallisation, and melts only at 165—168", 
from which it appears that the bydrochloric acid is held in chemical 
combination in the unsaturated group C,H,; Hydroxyperezone is a 
feeble acid, is soluble in alkalis, their carbonates, and in ammonia with 
violet coloration; the salts of the alkalis are very soluble, those of the 
heavy metals are mostly reddish amorphous precipitates. When the 
cherry red solution in concentrated sulphuric acid is heated at 60—80*, 
the colour changes to yellow, and on then diluting with water, pere- 
zinone, Cys5H,,03, separates. This is moderately soluble in alcohol and 
ether, more readily in benzene and chloroform ; it crystallises in pale - 
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yellow needles or prisms, melting at 143—144°. It may be reduced 
to a colourless phenol by treating its alcoholic solution with zinc 
and hydrochloric acid. Perezinone possesses feebly acid properties ; 
the sodium (C,;H,,O;Na), potassium; and ammonium derivatives are 
very similar ; their solutions are readily decomposed by the carbonic 
anhydride in the air with separation of perezinone. The composition 
of the sodium salt shows perezinone to he a monobasic phenol, and 
since it results from the abstraction of H,O from hydroxyperezone, 
the latter must be assumed to contain two hydroxyl-groups. In 
support of this, perezinone is found to give a garnet-red coloration 
with Millon’s reagent, whilst hydroxyperezone gives a lemon-yellow 
colour (see Baumann, Ber., 12, 1452). A. K. M. 


Action of Bromine on Eugenol. By L. Cuasanowitz and 
C. Het (Ber., 18, 823—824).—Dibromeugenol dibromide, 


HO-C,HBr.(OMe) -C;H;Br, 


is obtained by treating eugenol (1 mol.) with an excess of bromine 
(3 mols.). It erystallises in brilliant quadratic or short rhombic tables, 
melts at 118—119°, and is but slightly soluble in cold ether or alcohol. 
Zinc-dust acts very energetically on the hot alcoholic solution, dibrom- 
eugenol, HO-C,HBr.(OMe)-C;H;, being formed; this compound is 
very soluble in alcohol, and by slow evaporation of the cold alcoholic 
solution, it is obtained in glistening prismatic crystals of the hexa- 
gonal system; it melts at 59°. When treated with bromine it yields 
the dibromide. mm F. 


Hexahydroxybenzene - derivatives and their Relation to 
Croconic and Rhodizonic Acids. By R. Nietzki and T. Benckiser 
(Ber., 18, 499—517).—A method of preparing nitranilic acid was 
described by Nietzki (Abstr., 1884, 58), and the authors now bring 
forward the following modification : diacetylquinol (1 part) is added 
to nitric acid of sp. gr. 1‘48—1'5 (6 parts), the temperature being 
maintained at about 10°; the mixture is then cooled to about —8°, 
and sulphurie acid (6 parts) also at —8° carefully added, taking care 
that the temperature does not rise above 0°; the product is kept for 
some hours at —3° to 0°, and the crystalline paste then poured on 
12—15 parts of crushed ice. The nitranilic acid which separates is 
collected and converted into the potassium salt. Nitramidotetra- 
hydroxybenzene has been described by Nietzki (loc. cit.) : its solution 
in potash becomes black on exposure to the air, from the formation 
of dipotassium nitramidodihydroxyquinone, NO.CNH.)(OK),0,; it 
crystallises in long black needles of coppery lustre. When its con- 
centrated solution is treated with hydrochloric acid, it becomes 
yellow, and the monopotassium-derivative, NO.-C.(NH.)(OK)(OH)0Oz,, 
separates in small orange-red prisms. 

When nitramidotetrahydroxybenzene is made into a paste with 
dilute hydrochloric acid, the mixture well cooled with ice, and a 
concentrated solution of sodium nitrite gradually added, nitric oxide 
is abundantly evolved and a clear solution obtained, which deposits 
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gold-coloured needles of a diazo-compound, C,H,NaN,;0,. This is 
moderately solable in water, but is reprecipitated by the addition of 
alcohol; its aqueous solution is decomposed by boiling, and when the 
dried substance is heated, it explodes with great violence. 

Diamidotetrahydroxybenzene is obtained by warming nitramido- 
tetrahydroxybenzene with an acid solution of stannous chloride, and 
an excess of tin; it is also prepared from potassium nitranilate. The 
hydrochloride, C,(OH),(NH:,HCl)., forms long colourless needles, 
very readily soluble in water, but precipitated from the solution by 
the addition of hydrochloricacid. The separated base at once becomes 
brown from atmospheric oxidation, whilst oxidising agents produce 
an almost black crystalline precipitate of di-imidodihydroxyquinone, 
C,(NH).(OH).0,. If the hydrochloride is boiled with anhydrous 
sodium acetate and an excess of acetic anhydride, the acetyl-derivative, 
C,(OAc),(NHAc)., is formed, and crystallises in small colourless plates 
melting at about 240° with partial decomposition. On boiling this 
with concentrated hydrochloric acid, the amidoacetyl-groups appear 
to be eliminated, whilst the base formed is converted by oxidation 
into a crystalline di-imide. 

Attempts to prepare a diazo-derivative from diamidotetrahydroxy- 
benzene yielded the di-imide, and by further action a colourless 
crystalline substance, CeH,.O,,, free from nitrogen. This compound 
is almost insoluble in water, alcohol, and ether, but erystallises from 
warm dilute nitric acid in microscopic needles ; when heated with water, 
it is decomposed at about 90°, with evolution of gas and formation 
of a clear yellowish-brown liquid; it melts at about 95°, and gives off 
water (about 34 per cent.) and carbonic anhydride (about 10 per 
cent.), the residue dissolving very readily in water to a reddish-brown 
liquid. When it is acted on by a strongly acid solution of stannous 
chloride, a substance (hexahydroxybenzene ?) is obtained crystallising 
in long needles ; this is sparingly soluble in cold, somewhat more 
readily in hot water, and is precipitated from its solution by the 
addition of hydrochloric acid; sparingly soluble also in alcohol, 
ether, and benzene, the solutions rapidly assuming a reddish-violet 
colour on exposure to the air. Silver nitrate is instantly reduced 
in the cold; ferric chloride produces a transient violet colora- 
tion; concentrated nitric acid converts the substance into the 
compound C,H,O\y; by the action of phosphorus pentachloride at 
180—200°, perchlorethane appears to be produced (comp. Merz and 
Ruoff, this Journal, 1876, ii, 511). On distilling the substance with 
zinc-dust, benzene was obtained; a solid substance (? diphenyl) was 
simultaneously produced. By the action of acetic anhydride and 
fused sodium acetate on the hexahydroxybenzene, an acetyl-derivative, 
C,(OAc)«, may be formed ; this is almost insoluble in alcohol, ether, 
and benzene, sparingly soluble in boiling glacial acetic acid, from 
which it crystallises in small, colourless, well-formed prisms contain- 
ing acetic acid of crystallisation ; it melts at 203°. 

When sodium carbonate is added to a saturated solution of hexa- 
hydroxybenzene, and a current of air passed into the liquid, the 
disodium-derivative of tetrahydroxyquinone, C,Na,H,O,, separates ; it 
forms stellate groups of needles of green metallic lustre. The barium- 
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derivative, C;BaH,0,, is also described. If potassium carbonate or 
hydroxide be employed instead of sodium carbonate, a compound 
similar in appearance is obtained, but the oxidation appears to be 
more energetic. Nitric acid converts the sodium and potassium deri- 
vatives into the compound C,H,,O,s. 

The amount of carbonic anhydride evolved on heating the com- 
pound C,H;,O,,, at 100°, corresponds approximately with 1 atom car- 
bon to the molecule CsH,Oy. The product yields a potassium salt, 
C;K,0;, crystallising in long dark yellow needles, and agreeing in 
composition and properties with Gmelin’s potassium croconate, the 
identity being confirmed by direct comparison. The same compound 
may also be obtained by the action of potash and atmospheric oxygen 
on tetrahydroxyquinone, or on hexahydroxybenzene, the carbon which 
is removed being converted into.oxalic acid and perhaps partly into 
carbonic anhydride. The authors refer to the researches of Will 
(Annalen, 118, 177) and of Lerch (Annalen, 124, 20), some of the 
compounds described by the latter being apparently identical with 
those ubove described, namely hexahydroxybenzene, tetrahydroxy- 
quinone, and the compound C;H,O,y, which were obtained by Lerch 
from the compound of potassium with carbonic oxide. When 
diamidotetrahydroxybenzene hydrochloride is boiled with potash, 
ammonia is given off, whilst a black crystalline substance separates, and 
on boiling this with water and evaporating with the addition of some 
potash, potassium croconate is formed. With regard to the constitu- 
tion of the compound C,H,,O, (Lerch’s oxycarboxylic acid), its relation 
to hexahydroxybenzene (the formation of one from the other by 
oxidation and reduction) may be compared to that of a quinone to a 
hy droquinone, and the authors in fact regard it as a compound of 
perquinone, C.06, with 8H,0; C,O, + 8H,0 = C,H;,Oy. In support 
of this view it is found that this substance can be reduced by sul- 
phurous acid, and that the sodium-derivative of the reduction product 
has the composition C,Na,0O,; by the action of nitric acid on the 
latter, CsHjO,4 is reproduced. The series, C((OH)., C,;0.(OH),, 
C,0,(OH)., and C,O, is thus complete. The name triquinoyl is sug- 
gested for the last of these, and dihydroxydiquinoyl for the compound 
C,0,(0H),. The solution of sodium dihydroxydiquinoyl gives a red 
precipitate with barium chloride; the silver salt is reddish-violet, 
crystalline and insoluble. Tetrahydroxyquinone and dihydroxydi- 
quinol are believed to be Lerch’s dihydrocarboxylic and carboxylic 
acids. A. K. M. 


Action of Nitrous Anhydride on Parabromaniline Nitrate. 
By V. Ontvieri (Gazzetta, 14, 459—460).—In the course of the at- 
tempted preparation of parabromophenol from parabromaniline ni- 
trate through the intervention of the diazo-derivative, the nitrous 
anhydride being furnished from arsenious anhydride and nitric acid, 
uitrobromophenol was formed. This result was traced to the use of 
nitric acid of too high sp. gr., and to the production therefrom of 
nitric peroxide, which effected the nitration of the bromophenol. 
These results are in accordance with the observations of Stenhouse 
and Groves and of Lunge, that to obtain pure nitrous anhydride from 
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nitric acid and arsenious anhydride, concentrated nitric acid must not 
be used (comp. Trans., 1885, 457). ¥. oh Ve 


Nitroso-derivatives of Aromatic Amines. By O. N. Wirr 
(Ber., 18, 877—878).—The nitrosotetramethylphenylenediamine hydro- 
chloride, C;sH;NO(NMe,).,HCl, is obtained as a dark brownish-red 
precipitate on adding sodium nitrite to an acid solution of hydro- 
chloride of tetramethylphenylenediamine. It crystallises in dark 
red lustrous needles ; it is soluble in water, forming a deep red solu- 
tion. The free base is obtained as a deep brown oil on decomposing 
the hydrochloride with sodium carbonate or hydroxide, and extracting 
the aqueous solution with ether. This nitroso-compound reacts with 
amines and phenols, producing colouring matters in a great variety 
of shades. Tetramethyltoluenediamine appears to form a similar 
nitroso-derivative. P. P. B. 


Action of Formaldehyde on Aniline. By L. Prarest (Gazzetia, 
14, 351—356).—Independently of Tollens (Abstr., 1884, 988), the 
author has examined the action of formaldehyde on aniline, with a 
view of deciding whether the substances formed are analogous to the 
diamines isolated by Schiff, that is, homologues of ethylidene, or to the 
diamines isolated by Hofmann, that is, homologues of ethylene. In 
this paper it is shown that substances of the latter type are formed, 
and that as ethylene bromide and aniline form mono- and di-ethy- 
lenediphenyldiamine, together with a third base insoluble in alcohol, 
so formaldehyde and aniline produce mono- and di-methylenediphenyl- 
diamine and a third insoluble base. 

By mixing a dilute aqueous solution of oxymethylene with a large 
excess of aqueous solution of aniline, there is produced methylene- 
diphenyldiamine, CH.(NHPh)., which crystallises in four-sided tables, 
melting at 49°, soluble in alcohol. It combines with hydrochloric acid, 
but the product is very unstable. If the aniline is not used in too 
large an excess, dimethylenediphenyldiamine, CH.< ban >CH,, is pro- 
duced, probably by the decomposition of methylenediphenyldiamine, in 
accordance with the equation 2C,;H,,N, = CyH,N, + 2C,H,N. This 
substance crystallises in prisms, which melt at 14U°, and has been de- 
scribed by Tollens under the name of anhydroformaldehydaniline 
(see above). There is also a third base, probably corresponding with 
Hofmann’s compounds, which is considered to be triethylenetripheny|- 
triamine ; it is sparingly soluble in alcohol and benzene, and has no 
definite point of fusion. The analytical results, at present incomplete, 
seem to indicate a composition expressible by the formula C,H,N, or 
some multiple of it. It is thus either isomeric or polymeric with 
dimethylenediphenyldiamine. dq. V 


Diphenylamine-derivatives of Succinic Acid. By A. Prvrti 
(Gazzetta, 14, 467—469).—The author has already shown that when 
diphenylamine is heated with phthalic acid, diphenylamine-phthalein 
and diphenylphthalamic acid are formed (Abstr., 1884, 451). A 
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precisely similar reaction occurs between diphenylamine and suc- 
cinic acid or anhydride. The succinic acid homologue of the phthalein, 
(NPh,),C< OHS, CO, crystallises in brilliant needles which melt at 
234°, and is less soluble in ordinary reagents than the phthalein. By 
concentrated potash, it is reconverted into diphenylamine and suc- 
cinic acid; with nitric acid it yields nitro-derivatives, the potassium 
salts of which are violet. 

Diphenylsuccinamic acid, COOH’C,H,yCONPh,, crystallises in large 
rhombic laminz, which melt at 119°. Its alkaline salts are very 
soluble; its copper and nickel salts form green precipitates. The 
ferrous and ferric salts are yellow, and the cobalt red. The silver salt 
is precipitated from dilute solutions in a crystalline form. - 

V. H. V. 


Derivatives of Diphenylamine-phthalein. By A. Pivrtt 
(Gazzetta, 14, 470—472).—The diphenylamine-phthalein described 
by the author (Abstr., 1884, 451), may be conveniently prepared by 
the addition of phthalic chloride to a slight excess of the base. From 
the product of the reaction the unaltered diphenylamine is converted 
into the hydrochloride, and the mass boiled in alcohol, in which the 
phthalein is practically insoluble. If diphenylamine-phthalein is 
heated with 2 mols. of phosphorus pentachloride at a temperature of 
100°, there is a considerable evolution of hydrogen chloride ; the mass 
is treated with benzene, and the residue therefrom is decomposed 
by water with production of two crystalline chlorinated compounds 
melting at 228° and 138° respectively. The former crystallises in 
glistening prisms soluble in alcohol and ether. The analysis indi- 
cated a composition C3,H,Cl,0;(NPhz)s, derived probably by the de- 
composition of the tetrachlorinated derivative CCl,;*C,H,CCl(NPh,). 
with water, thus: 4C,H,Cl,(N Phe). + 7H,O = C.isH6Cl,0;( N Phy). 
With nitric acid it forms nitro-derivatives, giving a violet coloration 
with alcoholic potash. The second substance, melting at 138°, is 
soluble in alcohol, ether, and benzene, but no analyses were made 
from want of material. V. H. V. 


Benzoyl-derivatives of Aromatic Amines. By O. Hzss (Ber., 
18, 685—688).—Michler has described a dimethylamidodibenzoyl- 
benzene as obtained by the action of benzoic chloride on dimethyl- 
aniline (this Journal, 1877, ii, 334). The author has entirely failed 
to obtain this substance, and finds that the reaction yields benzoyl- 
methylaniline, methyl chloride, and small quantities of parameth- 
amidobenzophenone. ciel 

Benzoylmethylaniline, NMePhBz, forms colourless crystals, melts at 
63°, is not readily volatile in steam, and is insoluble in water but 
soluble in the other ordinary solvents. It is also readily obtained by 
mixing together methylaniline and benzoic chloride. When heated 
at 150° in sealed tubes with zine chloride or hydrochloric acid, it is 
decomposed into methylaniline and benzoic acid. When nitrated, 
it yields a mononitro-derivative, C,4H;,.NO-NO,, crystallising in yellow 
triclinic prisms, which melt at 111°, and a dinitro-derivative, 


C.H,,NO(NO,)., crystallising in yellow needles and melting at 136°. 
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Benzoylethylaniline, NEtPhBz, is prepared by heating diethylaniline 
with benzoic chloride in a reflux apparatus at 200°. It forms large 
crystals, melts at 60°, boils at 260° under 140 mm. pressure, is 
readily soluble in ether, alcohol, benzene, &c., but is insoluble in 
water. When heated with hydrochloric acid, it yields ethylaniline and 
benzoic acid. 

Benzoylmethyl-a-naphthylamine, NMeBz-C,H;, prepared by heating 
dimethyl-2-naphthylamine and benzoic chloride in a reflax apparatus 
at 170—190°, forms colourless crystals, melts at 121°, and is readily 
soluble in ether, acetone, carbon bisulphide, and hot alcohol, sparingly 
soluble in cold alcohol. 

Benzoylmethyl-8-naphthylamine, C,sH;sNO, prepared in a similar 
manner to the a-derivative, crystallises in lustrous, yellow plates, melts 
at 169°, and is more sparingly soluble in the above solvents than its 
isomeride. A. J. G. 


Action of Paramidodimethylaniline on Aldehydes. By G. 
Nura (Ber., 18, 573—575).—This is a continuation of A. Calm’s 
work (this vol., p. 387). Salicylaldehyde gives with paramidodi- 
methylaniline white crystals of ortho-hydroxyhenzylideneamido-di- 
methylaniline, OH-C,HyCH : N-C,HyNMe., which melts at 134°, and 
is easily soluble in alecobol and ether. Under similar conditions 
cuminaldehyde yields cwmylideneamido-dimethylaniline, 


C,H,C,H,-CH j N-C,H,N Me,, 


forming lustrous crystals easily soluble in alcohol and ether, and 
melting at 99°. Anisaldehyde yields paramethoxybenzylideneamido-di- 
methylaniline, which forms yellow crystals melting at 139°. Para- 
hydroxybenzaldehyde gives parahydroxybenzylideneamido-dimethylani- 
line, erystallising in glistening yellowish scales which decompose at 
240°. Cinnamaldehyde forms yellow needles of phenylallylidene- 
amido-dimethylaniline, CHPh: CH-CH : N-C,;H,.NMe,, which melt at 
141°, and are sparingly soluble in cold ether, more readily so in alcohol. 
Piperonal yields piperonylideneamido-dimethylanil ine, 


CH,: O,: C,Hs'CH : N-C,.HyNMe., 
a white crystalline powder melting at 110°. oe A A 


Cyanogen Compounds of the Aromatic Diamines. By J. A. 
Briapin (Ber., 18, 666—674).—When cyanogen is passed into an 
alcoholic solution of [3:4] toluylenediamine, it is absorbed with evolu- 
tion of heat, whilst the liquid is coloured dark brown; after some 
days a crystalline mass separates, from which by recrystallisation, 
treatment with animal charcoal, &c., an additive compound of the 
formula C,H Ny, = CHsMe<Ni OWNED | is obtained. It crystal- 
lises with 1 mol. H,O in pale-yellow forms, melts at 242—244° with 
decomposition, but can be partially sublimed, and is readily soluble in 
alcohol and ether, sparingly soluble in water. It is a strong base, 
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and forms two series of salts with 1 or 2 mols. of monobasic acids, 
the latter of which are decomposed by water into the monacid salts. 
The pure salts are best prepared by precipitating a concentrated 
alcoholic solution of the base with the respective acids. Hydrochlorides : 
C,HjN;,2HCl forms small colourless needles, which lose 1 mol. HCl 
when heated at 160°; C,HiN,,2HCl + 14H,0 crystallises in groups 
of needles. Platinochlorides: CyH,N,,H.PtCl, + 2H.O forms minute 
yellow rhombic tables ; (C,HiN,)2,H,PtCl, + 2H:O erystallises in 
yellow needles. The sulphate C,H,N,,H,SO, + H,O forms minute 
tables. 

When the cyanogen compound is heated with hydrochloric acid on 
the water-bath, a new substance, C,H,N;O, probably 


NH.C(NH 
Ce N= C(OH)> 


is formed. This crystallises in flat needles, does not melt at 290°, 
can be sublimed without decomposition, and is sparingly soluble in 
alcohol and water. It is a feeble base, forming unstable salts with 
1 mol. of monobasic acids. It is also soluble in aqueous potash, but 
is reprecipitated from the solution by carbonic anhydride. 

When the compound C,H,» N, is heated with water in sealed tubes 
at 150° for some time, it yields two new substances of the formule 
C,H,N.O, and C,H,N;O. The latter compound is isomeric with that 
last described ; it crystallises in microscopic needles, commences to 
decompose at 240°, and blackens at 290°, but can be sublimed by care- 
ful heating. It is sparingly soluble in alcohol and water, but more 
soluble than its isomeride. It exhibits feebly acid and basic pro- 
perties. 

The substance C,H,N.O, is obtained from the compound C,HiwN, 
or from either of the isomeric compounds C,H, N;0 by heating with 
hydrochloric acid at 150°. It crystallises in long colourless silky 
needles, does not melt at 295°, and is sparingly soluble in water, more 
soluble in alcohol. It is an acid, but its salts are unstable. It seems 
to be identical with the dihydroxytoluquinowaline, 

catatec X10 


obtained by Hinsberg (Abstr., 1883, 323, 1129; 1884, 1052). 

By the action of cyanogen on orthophenylenediamine, the compound 
CH cNHC(NH) 

**SNH-C(NH) 
and can be sublimed, but does not melt at 280°. It closely resembles 
its homologue. The platinochlorides, CgsHsNy,H,PtCl, + 3H,0, 
crystallising in lustrous yellow plates, and (C,HsN,).,H,PtCl, + H,0, 
forming small yellow needles, were obtained. 

By the action of hydrochloric acid on the base at 100°, a compound 
of the formula CHi< NCO > is formed ; it can be sublimed, 
does not melt at 280°, is very soluble in water and alcohol, and has 
both acid and basic properties. 


> is obtained. It crystallises in rhombic tables, 
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Dihydroxyquinoxaline, CHL CCOHS>* is formed by heating 
either of the preceding compounds with hydrochloric acid in sealed 
tubes at 150°. It crystallises in long colourless needles, does not 
melt at 290°, and behaves as an acid. A. J. G. 


Mixed Observations. By H. Ecxenrorn (Ber., 18, 516—518).— 
T. Action of Aniline, Ortho- and Para-toluidine, and of Naphthylamine 
on Diphenyl Carbonate.—When aniline and diphenyl carbonate are 
heated together for several hours at 150—180°, magnificent crystals of 
carbanilide, CO(NHPh),, are produced, which are quite colourless 
after crystallisation from alcohol. Ortho- and para-ditolylcarbamide 
and dinaphthylcarbamide may be formed in the same way. 

II. Action of Diphenylcarbamide on Diphenyl Carbonate-—When 
these substances are heated together, a violent reaction sets in, whilst 
a strongly refracting liquid distils over, having the odour of phenyl 
cyanate ; this solidifies, however, in a few days to a mass of crystals 
of phenyl phenylcarbamate, NHPh.COOPh, melting at 122° (uncorr.) 
A similar result is obtained with paraditolylearbamide, but the dis- 
tillate takes longer to solidify, whilst the distillate from ortho-deriva- 
tive remains liquid, and yields only a small quantity of crystals; the 
distillate from paraditolylthiocarbamide, on the other hand, separates 
at once into a liquid and a solid substance. 

III. Action of Carbonyl Chloride on Aldehyde.—The gas is passed into 
cooled aldehyde and the product repeatedly distilled, when ethylidine 
chloride is obtained boiling constantly at 60°. Paraldehyde behaves 
in the same way. A. K. M. 


Action of f£-Chlorethylenesulphonic Chloride on Aniline. 
By H. Leymann (Ber., 18, 869—872).—When an ethereal solution of 
aniline is treated with f-chloroethylenesulphonic chloride, the hydvo- 
chloride of phenyltaurine-anilide, anhydrophenyltaurine, phenyltaurine- 
anilide, and aniline hydrochloride are formed. The first of these com- 
pounds is separated from the mixture by extracting the ethereal solu- 
tion with dilute hydrochloric acid; it crystallises from alcohol con- 
taining hydrochloric acid in crystals, melting at 169°, and when 
decomposed by alkalis yields the base as an oil, which solidifies after 
some time, and melts at 74°. The formation of this compound is 
represented as follows :— 


CH,Cl-CH,S0,Cl + 4PhNH, = NHPh-CH,-CH,SO.NHPh + 
2NH,Ph, HCl. 


When heated with hydrochloric acid in sealed tubes, the hydrochlo- 
ride of phenyltaurine anilide is resolved into aniline hydrochloride 
and phenyltaurine, which is identical with that described by Andreasch 
(Abstr., 1883, 665), and which the author has prepared by heating an 
ethereal solution of aniline chlorisethionate with aniline in sealed 
tubes at 130°. 

CH, 


Anhydrophenyltaurine, CH.< SO >C.HSN, is obtained by dissolving 
2 


in benzene the residue left after evaporating the above-mentioned 
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ethereal solution ; the benzene solution on evaporation yields a residue 
partly crystalline and part liquid. The solid portion when repeatedly 
crystallised from alcohol, yields anhydrophenyltaurine in large white 
crystals melting at 69°. It is not attacked by caustic alkalis, and 
when heated in sealed tubes with hydrochloric acid, yields phenyl- 
taurine and other products. 

The liquid from which the anhydrophenyltaurine has been sepa- 
rated consists of the anilide of chloroisethionic acid, 


CH,Cl-CH.°SO,-NHPh ; 


it decomposes on distillation, and is converted by alcoholic potash into 
anhydrophenyltaurine; when heated with aniline, it forms the hydro- 
chloride of phenyltaurine anilide. 

B-Chloroethylenesulphonic chloride reacts in a similar manner with 
toluidine and phenyldiamine, but not with dimethylaniline. = 
Pr. P. 

Action of the Amines on Quinones. By T. Zincke (Ber., 18, 
785—789). — Dianilido - quinoneanilide, CsH,ONPh(NHPh),, is pre- 
pared by treating 1 part of quinone dissolved in glacial acetic acid 
with 2 parts of aniline; it crystallises in reddish-brown needles, melts 
at 202—203°, and dissolves in concentrated sulphuric acid with a 
blood-red colour; it is a feeble base ; the hydriodide forms a matted 
greyish mass ; the hydrobromide and hydrochloride are very soluble ; 
the platinochloride cannot be obtained. 

The ethers of anilido-hydroxyquinoneanilide, 


C,H,ONPh(NHPh)-OR, 


are obtained by heating the base with sulphuric acid and the respec- 
tive alcohols. The methyl ether crystallises in large brownish-red 
tablets, and melts at 188—189°; its salts are mostly of a blue colour, 
very soluble, and difficult to crystallise. It forms a compound with 
trinitrophenol, obtained in brownish-violet crystals, melting at 188° ; 
the platinochloride is very soluble, and forms dark shining crystals. 
The ethyl ether crystallises in red tablets or prisms, and melts at 134°. 
The isobutyl ether forms fine red needles, and melts at 138° ; from this 
compound anilido-hydroxyquinoneanilide, CsH,ONPh(NHPh)-OH, is 
obtained by treatment with very dilute alcoholic potash; it forms 
small scales, having a metallic lustre, and on heating is decomposed 
Without melting; it is sparingly soluble in alcohol, but readily in 
acetic acid; its metallic derivatives are very soluble; the potassium 
ogee compounds have been prepared as silky brown-coloured 
needles. 

If the anilido-oxyquinoneanilide be warmed with a very dilute 
solution of potash, until the dark-red solution becomes clearer, the 
addition of acids will precipitate blue crystals of anilido-hydroayquinone, 
HO:C,H,0.-NHPh ; it is not very soluble in cold, but more so in hot 
alcohol, and also in glacial acetic acid; concentrated sulphuric acid 
dissolves it with a brown colour ; it decomposes at about 2U0° without 
melting; the potassium and sodium-derivatives are very soluble; the 
silver-derivative forms a dirty reddish-brown precipitate. 

On treating dianilido-quinoneanilide with alcoholic potash at 100°, 
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a compound is obtained which crystallises in lustrous red needles 
melting at 191—192°; it is easily soluble in alcohol and benzene ; 
sulphuric acid dissolves it with green coloration, and the addition of 
water reprecipitates the unaltered compound; it forms salts with 
bases. Toluquinone yields a similar compound. A. P. 


Diazo-compounds. By P. Griess (Ber., 18, 960—966).—Chloro., 
hromo-, and fluor-benzoie Acids.—These acids are best prepared by boil- 
ing diazobenzoic acid sulphate, COOH-C,HyN.SO,H (1 part) with 
the respective halogen acids (3—5 parts). Other haloid substituted 
aromatic acids, such as metafluorhippuric and orthofluorcinnamic 
acids, may be obtained in the same way. Orthofluorcinnamic acid, 
C.H,F*CH : CH:COOH, forms long, white, lustrous needles, very 
sparingly soluble in hot water, readily in cold alcohol. Previous 
observations of the author show that hydriodic acid reacts in the 
same way as the other halogen acids (Ber., 1, 190). 

Azonitromethanebenzoie acid, COOH-C,HyN.CH,*NO,.—The prepa- 
ration of this compound was attempted by Wald (Ber., 9, 393), but 
with no satisfactory result. The author obtains it thus: an aqueous 
solution of pure metadiazobeuzoic acid nitrate is mixed with a dilute 
solution of nitromethane in an excess of potash, and in a short time 
hydrochloric acid is added, when pure azonitromethanebenzoic acid 
is thrown down as a yellowish-red precipitate. 1t is moderately 
soluble in boiling alcohol and ether, very sparingly in boiling water ; 
is almost tasteless, and detonates when heated. Its ammoniacal solu- 
tion gives a deep red-coloured precipitate with silver nitrate, and 
no precipitate with barium chloride. Azoacetoacetichenzoic acid, 
COOH:-C,HyN.-CHAc:COOH, is obtained by the action of meta- 
diazobenzoic acid sulphate on ethyl acetoacetate. It is almost 
insoluble in boiling water, readily soluble in hot alcohol, from 
which it crystallises in small scales or needles, which have a bitter 
taste ; when cautiously heated it melts, and at a higher temperature 
detonates, leaving a carbonaceous residue; the ‘silver salt forms a 
bright yellow, amorphous precipitate. Azomulonicbenzoic acid, 


COOH:C,H,N.-CH(COOH),, 


obtained from metadiazobenzoic acid nitrate and ethyl malonate is 
readily soluble in hot alcohol, and crystallises in microscopic scales or 


needles. 


When metaphenyleneoxamic acid, NH.°C,H,yNH-C,0,,0H (this 
Journal, 1875, 269), is treated with potassium nitrite in the presence 
of an excess of hydrochloric acid, the diazo-compound 


CIN,"C,H,yNH:C,0,° OH 


is produced. On treating the perbromide from this with ammonia, 


N 
the acid || N-C.H-NH-C,0,0H is obtained, crystallising in nearly 
N 


white needles. When this new acid is boiled with concentrated potash 
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N 
it yields metamidodiazobenzimide, || \N-C.HyNEL, and oxalic acid. 
N 


Amidodiazobenzimide is a yellowish oil, having an odour of benz- 
aldehyde ; it is volatile in steam, dissolves readily in alcohol and ether, 
and yields crystalline salts; the hydrochloride, C;H,N,,HCl, and platino- 
chloride are described. By the action of nitrous acid on a solution of 
the base in hydrochloric acid, a diazo-derivative (N;C;H,N.Cl ?) is 
obtained which yields coloured azo-compounds with phenols and 
amines. By the action of stannous chloride on the compound 
CIN.-C,HyNH-C,0.-OH, a substance, NH.-NH-C,;H,NH-C.0,-0H, is 
formed, crystallising in small, white grains, almost insoluble in boiling 
water, alcohol, and ether. When this is boiled with concentrated 
hydrochloric acid it gradually dissolves, with formation of oxalic acid 
and amidophenylhydrazine, NH.°C;H,NH-NH, ; this formsa brownish- 
coloured, varnish-like mass, which is almost without odour, but has a 
strong bitter taste. It is readily soluble in alcohol and ether, and very 
sparingly in water; is very sensitive to oxidising agents, being at once 
decomposed by Fehling’s solution. Its hydrochloride is described. 

When a concentrated aqueous solution of diazobenzene hydrochloride 
is mixed with an equal volume of strong hydrochloric acid, and then 
with a solution of stannic chloride, diazobenzene stannochloride, 
(PhN,Cl),SnCl,, separates in white scales, very sparingly soluble in 
alcohol and ether; it decomposes when heated with production of 
chlorobenzene; and when boiled with water it yields phenol, nitrogen 
being evolved. By long exposure to the air it undergoes change, the 
greater part being apparently converted into paradiphenol, 


HO-C,H,C,H; OH. A. K. M. 


Reduction of Nitrazo-compounds and Azonitrolic Acids. 
By J. V. Janovsxy (Monatsh. Chem., 6, 157—167).—Dinitroazobenzene 
melting at 206°, was prepared by direct nitration of azobenzene, and 
is probably identical with a substance prepared by Gerhardt; its con- 
stitution is [NO,: N,: NO. = 4:1:4]. By theaction of ammonium 
sulphide in alcoholic solution, it becomes olive-green and then dark 
brown ; addition of acid produces in each case a precipitate. 

The first product is yellow, crystallises well from acetone, and 
melts at 215°. It has feebly acid properties, dissolving in alkalis 
with a deep blue colour; its composition is NO,°C,HyN.C,HyNOH, 
and it is therefore a nitrolic acid. The second product of the reduc- 
tion is probably C,.HsN;(NOH).; it forms dark red crystals. By 
still further reduction basic substances, probably diamidoazobenzene, 
&e., are formed. 

Mononitroazobenzene melting at 137°, was also prepared by direct 
nitration. Heated with ammonium sulphide in alcoholic solution, 
the solution becomes first violet, and gives with acids a yellowish 
precipitate which, like the two preceding substances, dissolves with a 
deep blue colour in alkalis; it is therefore a nitrolic acid, and its 
reduction to paraphenylenediamine and aniline show it to have the 


formula Ph'N,C,HyNOH [N, : NOH =1: 4); it melts at 134°, 
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During the nitration of azobenzene, other nitro-products are ob- 
tained if the temperature is high. Their examination is still incom- 


plete. H. B. 


Relations of Benzenylamidoxime-derivatives to the Benz. 
hydroxamic Group. By F. Tremayn and P. Kriicer (Ber., 18, 
727—752).—A continuation of the authors’ work on the amidoximes 
(Abstr., 1884, 1325). Benzenylamidowime ethyl ether, 


NH,.°CPh : NOEt, 


is prepared by the action of sodium ethoxide and ethyl ether on an 
alcoholic solution of benzenylamidoxime. It crystallises in lustrous, 
white, rhombic plates, melts at 67°, and is nearly insoluble in water, 
readily soluble in alcohol, ether, benzene, and chloroform. It is in- 
soluble in alkalis, readily soluble in acids; the hydrochloride crystal- 
lises well. 

Benzenylethoxime chloride, CPhCl: NOEt. By the action of sodium 
nitrite on benzenylamidoxime ethyl ether hydrochloride, there was 
obtained, not as was expected, a hydroxy-compound of the formula 
HO-CPh : NOEt, but the corresponding chloride. This is an oil boil- 
ing at 230° under the atmospheric pressure, and at 125° under a 
pressure of 45 mm.; it does not solidfy at — 10°. It is nearly insolu- 
ble in water, readily soluble in alcohol, ether, chloroform, benzene, 
and light petroleum. It is distinguished from all other imido- 
chlorides of analogous constitution by its stability towards water, 
alcohol, acids, and bases. By heating with alcoholic ammonia at 
160—180°, it is reconverted into benzenylamidoxime ethyl ether. 

Ethyl benzhydroximate, HO-CPh : NOEt, is obtained, but only in an 
impure state, by the action of sodium nitrite on the sulphate of 
benzenylamidoxime ethyl ether, the liquid being continuously shaken 
with ether during the reaction, to remove the product as fast as it is 
formed. It forms an oil, rapidly decomposed by water into benzoic 
acid and ethylhydroxy lamine. Alkalis partly convert it into a con- 
densation-product. 

Benzenylethowimido-ethyl ether, EtO‘CPh: NOEt. By the action of 
alcoholic potash on benzenylethoxime chloride, benzoic acid and ethyl- 
hydroxylamine are formed ; if, however, the chloride is dissolved in 
absolute alcohol and treated with sodium ethoxide, benzenylethox- 
imido-ethyl ether is obtained. It is an oil boiling at 238° (uncorr.) 
under atmospheric pressure, and at 128° under 40 mm. pressure. It 
is insoluble in water, readily soluble in alcohol and ether. Its alco- 
holic solution, when heated, is decomposed into ethyl benzoate and 
ethylhydroxylamine. Alcoholic ammonia at 160—180° converts it 
into benzenylamidoxime ethyl ether. It is identical with Lossen 
and Zanni’s ethylic a-ethylbenzhydroxamate (this Journal, 1877, 
188). 

The greater part of the paper is devoted to the consideration of the 
constitutions of these and allied substances. A. J. G. 
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Crystallised Methyl-violet. By A. W. Hormann (Ber., 18, 767— 
771).—This substance occurs in commerce. Jt can be prepared by 
treating dimethylaniline with a chlorinated methyl formate in pre- 
sence of aluminium chloride, and seems to be identical with one of 
the products of the action of carbonyl chloride on dimethylaniline. 
It crystallises in hexagonal forms, axial ratio a:c¢ = 1 : 0°4915; 
observed faces, P, coP ; the crystals are opaque and have a peculiar 
brownish-green metallic lustre. It dissolves in water and alcohol 
with deep violet-blue colour. The analytical results show that it 
most probably is hexamethylpararosaniline hydrochloride, 


C,,H,,Me,N;,HCl. 


The platinochloride, (Ci,.Hi2MesN;Cl).,3PtCh, is obtained as a 
crimson-red crystalline precipitate. When treated with aqueous 
ammonium sulphide, the hydrochloride yields a leuco-base, C,,H:;Me,N3, 
erystallising in long needles and melting at 173°. This melting point 
agrees with that of the leuco-base obtained by O. Fischer from the 
hexamethylrosaniline salt. A. J. G. 


Preparation of Metanitrocinnamaldehyde. By F. Kingwin 
(Ber., 18, 483—485).—Attempts to prepare this compound by heat- 
ing metanitrobenzaldehyde with acetaldehyde, water, and soda, in 
the proportions given by Piene for the preparation of cinnamalde- 
hyde (Abstr., 1884, 1345), resulted in the production of only a small 
yield of metanitrocinnamaldehyde, and still poorer results were 
obtained by Baeyer and Drewsen’s method (Abstr., 1884, 58). A 
yield equal to 50 per cent. of that required by theory, may, however, 
be obtained as follows:—100 grams of metanitrobenzaldehyde are 
dissolved in 2 litres of alcohol, 4 litres of water added, and the turbid 
liquid at once mixed with 35 grams commercial acetaldehyde and 
70 grams of a 10 per cent. soda solution. The reaction commences at 
once, and is complete in 12 hours. The nitrocinnamaldehyde is freed 
from adhering oil, washed with water, dried at 30—40°, and finally 
washed with a little ether and crystallised from hot aqueous alcohol. 
It melts at 116°, is sparingly soluble in hot water, in cold alcohol, and 
in ether, readily in benzene and glacial acetic acid ; it crystallises from 
hot water in long slender needles and from alcohol in long thin 
prisms. The phenylhydrazine-derivative, CisH,sN;02., forms garnet- 
red plates melting at 160°; the anilide is an oil, the hydrochloride of 
which forms yellow needles. Metanitrocinnamaldehyde combines 
with 2 mols. bromine to form an unstable oily additive compound, and 
on warming this with a solution of sodium acetate, hydrogen bromide 
is eliminated, and a crystalline compound, C,H,BrNO,, is produced ; 
this forms long slender needles melting at about 90°. The pheny]l- 
hydrazine-derivative, C,;Hi:.N;BrO,, crystallises in lustrous golden- 
yellow scales, melting at 120°. A. K. M. 


Action of Aldehyde on Metanitrobenzaldehyde. By C. F. 
GourInG (Ber., 18, 719—721).—The author dissents from Kinkelin’s 
statement (preceding Abstract) that a very bad yield of metanitro- 
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cinnamic acid is obtained by the action of aldehyde on metanitrobenz- 
aldehyde, according to Baeyer and Drewsen’s method (comp. Abstr., 
1884, 58), and states that in his hands the method gives nearly 
quantitative results. 


Metanitrophenyllactic aldehyde, NO..CsHyCH(OH)-CH,COH, ob. 
tained as an intermediate product, crystallises in concentrically 
grouped, colourless needles, decomposed on heating at 100°, readily 
soluble in ether, sparingly in alcohol, insoluble in water. When boiled 
with water it is converted into metanitrocinnamaldehyde; the 
author’s description of this latter substance agrees with that given 


by Kinkelin. A. J. G. 


Occurrence of Benzoic Acid in Coal-tar Oils. By K. E. 
Scuu.ze (Ber., 18, 615—617).—The author has isolated benzoic acid 
from the high fractions obtained in the separation of the higher 
phenols from coal-tar. L. T. TF. 


Conversion of Ethyl Carbanilate into Amidobenzoic Acid. 
By W. Henrscuet (Ber., 18, 977—981).—The author has shown that 
the action of sulphuric acid on carbanilide yields sulphanilic and 
amidosulphobenzoic acids (Abstr., 1884, 1016). The temperature 
required for this reaction is about 100°; if it be raised a little above 
this, carbonic anhydride is evolved, and sulphanilic acid alone ob- 
tained. Owing to the difficulty of separating the amidosulphobenzoic 
from the sulphanilic acid, experiments were made with the view of 
obtaining the former acid by itself. Phenylcarbamide dissolves in 
fuming sulphuric acid with considerable evolution of heat, but the 
product contains both the above acids. The action of sulphuric acid 
on methyl carbanilate yields, however, the desired result. The car- 
banilate is best obtained by agitating aniline and methyl] chlorofor- 
mate with water; it is dissolved in fuming sulphuric acid, the pro- 
duct poured into water and converted into lead salt. Methylamido- 
sulphobenzoate, NH.°C,H;(COOMe)-SO;H, forms prismatic crystals, 
readily soluble in water and alcohol; it melts at 188° with evolution 
of carbonic anhydride and formation of sulphanilic acid. Sulphuric 
and hydrochloric acids at 150° also decompose it with formation of 
the same products. A. K. M. 


Methylformylorthamidochlorobenzoic Acid and Methyl- 
pseudochlorisatin from Metachloroquinoline Methyl Chlo- 
ride. By W. La Costs and J. Bopewie (Ber., 18, 428—432).—With 
the view of ascertaining the position of the chlorine-atom in the meta- 
chloroquinoline obtained from metachloraniline (Abstr., 1884, 1196), 
the authors have oxidised metachloroquinoline methyl chloride by 
means of potassium permanganate (compare Claus and Glyckherr, 
Abstr., 1883, 1009), but the experiments are not yet complete. The 
oxidation-product is filtered, acidified with hydrochloric acid, and 
allowed to remain for 12 hours. The crystalline precipitate contains 
methylformylorthamidochlorobenzoic acid, 


COOH:-C,H;Cl-NMe-COH [COOH : NMeCOH = 1: 2], 
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and methylpseudochlorisatin, CHCl< yy, >CO. The first-named 


compound crystallises in scales or needles, melts at 201—202° with 
decomposition, dissolves readily in hot alcohol, in alkalis, and alkaline 
carbonates, sparingly in ether and chloroform, and only to a slight 
extent in boiling water. When boiled with a little dilute hydro- 
chloric acid, it yields formic and methylamidochlorobenzoic acids, whilst 
concentrated hydrochloric acid converts it into carbonic anhydride 
and metachloromonomethylaniline, the hydrochloride of which forms 
large, transparent, four-sided plates or stellar groups of needles, melt- 
ing at 164°; the free base is a colourless oil boiling at about 240°. 

Methylorthamidochlorobenzoic acid, NHMe'C,H;Cl‘COOH, is most 
readily obtained by heating the formyl-derivative with alcoholic 
potash; it is very sparingly soluble in water, readily in alcohol, and 
crystallises in slender, white needles melting at 178°; the alkali salts 
dissolve readily in water and alcohol. 

Methylpseudochlorisatin is sparingly soluble in cold, somewhat 
more readily in boiling water, in alcohol and ether, and very readily 
in chloroform. It crystallises in long, red, silky needles, resembling 
alizarin, melts at 191°, and may be sublimed without decomposition. 
It yields the indophenine reaction with coal-tar benzene and sulphuric 
acid. It is almost insoluble in cold solutions of alkaline carbonates, 
sparingly soluble in dilute ammonia, readily in caustic alkalis with 
bright yellow coloration ; it possesses only feebly acid properties, car- 
bonic anhydride precipitating it from its solution in baryta-water. 

A. K. M. 

Action of Phenylbromacetic Acid on Ethyl Acetate and Deri- 
vatives of Phenylacetosuccinic Acid. By A. Wetrner (Ber., 
18, 790—795 ; comp. Abstr., 1884, 746).—The second possible pheny]- 
acetosuccinic acid is prepared by treating sodium phenylbromacetate 
suspended in alcohol with an equivalent quantity of ethylic sodaceto- 
acetate ; it forms lustrous scales, melts at 128°, and is easily soluble in 
alcohol. Unlike its isomeride, it is a stable compound, and forms stable 
salts. The silver salt, CyH;O;Ag, forms granular crystals; it may be 
heated at 200° without any evolution of carbonic anhydride ; on heating 
it with bariurn hydroxide phenyllevulinic acid is formed. By the action 
of sodium amalgam, it is converted into phenylvalerolacetocarborylic 
wid, OX GH MECH >CH:COOH, which crystallises in quadratic 
scales, and melts at 167°5°. The bariwm and silver salts are readily 
soluble in water. The calciwm salt was also prepared. By heating 
the acid with barium or calcium hydroxide, it is converted into the 
bibasic acid, HO-CHMe-CH(COOH)-CHPh:COOH ; salts of this acid 
are Only stable in alkaline solutions, as on heating the solution of the 
ary salts, they are decomposed with formation of a monobasic lactonic 
acid, 

Phenylhydrazine compounds may be prepared both from ethylic 
phenylacetosuccinate and from phenyllevulinic acid. Thus on heating 
the aleoholic solution of phenylacetosuccinic acid with phenylhydra- 
zine acetate, the compound, C,.H.,N,Q,, is precipitated in thin scales 
Which may be recrystallised from alcohol; it melts at 149°. The 
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phenyllevulinic acid hydrazine compound, C,;H,.N.0,, is obtained ina 
similar way in matted needles; it melts at 140°: both these hydrazine 
compounds are acted on by light, turning a dark brown colour, and 
becomirg semi-fluid. By the action of alcoholic ammonia on phenyl- 
acetosuccinic acid in a sealed tube, two compounds are formed; one 
erystallises in brilliant prisms which melt between 260° and 270°, 
and has the composition C,,H,,N.O,; it dissolves slowly in dilute soda, 
with evolution of ammonia, and an acid, C,.H,,NO,, crystallising in 
needles, and melting at 148—149°, is produced. The other acid, 
formed by the action of ammonia on phenylacetosuccinic acid, crys- 
tallises in long, silky needles; it melts at 128—129°, and is soluble in 
concentrated hydrochloric acid ; if heated with barium hydroxide, it 
gives off carbonic anhydride and ammonia, and yields phenyllevulinic 
acid ; its composition is probably C,;Hi;NO3. ‘ 


Action of Light on Nitrocumic Acid. By P. Atsexferrr (J. 
Russ. Chem. Soc., 1885 [1], 112—114).—Paternd and Fileti (Abstr., 
1876, i, 595) found nitrocumic acid to be converted by light into a 
bright red substance insoluble in benzene, but soluble in alkaline solu- 
tions. The author states that by reducing the red compound with 
zinc-dust and potash, or with sodium amalgam, a colourless solution 
is obtained, which, on treatment with acids, yields a white amorphous 
precipitate, rapidly becoming red in contact with air, and then ex- 
hibiting a close resemblance to the original red compound. Hence 
nitrocumic acid gives under the influence of light a true colouring 
matter. Presuming that the process under consideration might be 
analogous to the action of sulphuric acid on some nitro-compounds, 
and consist in an oxidation of the tertiary hydrogen of the isopropyl 
at the expense of the nitro-group, and subsequent condensation of the 
nitro-product formed (Abstr., 1884—Lifschutz, 1187, and Brunner 
Kriimer, 1354), the author intends studying the behaviour of 
different nitro-compounds towards light. Thus far he has been able 
to observe that light acts in much the same manner as on nitrocumic 
acid, on its aldehyde, nitrocumol, and its ethyl ether, the latter yielding 
a compound apparently identical with that formed by passing hydrogen 
chloride through an alcoholic solution of the red product from nitro- 
cumic acid. Nitrohydroxycumic acid, containing hydroxyl in the 
place of the tertiary hydrogen of nitrocumic acid, is not acted on by 
light. A. T. 


Paranitrobenzoylacetic Acid. II. By W. H. Perxry, Jun., and 
G. Betienor (Ber., 18, 951—960; comp. Abstr., 1884, 1023). When 
sodium ethylate is added to ethyl paranitrobenzoylacetate dis- 
solved in a little absolute alcohol, the sodium-derivative 


NO,°C,H,CO-CHNa:COOEt 


is proluced. It is very stable, behaves like the salt of an acid, and 
can be crystallised from water. When treated with ethyl iodide, it 
yields ethylic ethylparanitrobenzoylacetate, NO.*C,5Hy¢CO-CHEt-COOKt, 
which forms colourless nacreous scales, melting at 39—40°. All 
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attempts to prepare ethylparanitrobenzoylacetic acid failed. Ethylic 
diparanttrobenzoy lsuccinate, 


NO,C,H,-CO-CH(COOEt)-CH(COOEt)CO-C,H,-NO,, 


is prepared by gradually adding iodine, dissolved in pure ether, to 
finely powdered ethyl paranitrobenzoylsodacetate, and vigorously 
agitating; the excess of iodine is removed by the addition of a few 
drops of sulphurous acid, the sodium iodide filtered off, and the ether 
evaporated ; the product crystallises from dilute alcohol in colourless 
crystals, melting at 180°. When its solution in dry ether is treated 
with an ethereal solution of sodium ethylate, a white amorphors pow- 
der (probably NO,-C,;H.-CO-C Na(COOEt)-CNa(COOEt)CO-C,H,NO,) 
separates. In order to prepare ethyl paranitrobenzoyltetramethylene- 
carboxy late, Oia >< Grams HO, ethyl paranitrobenzoyl- 
sodacetate (10 grams) is heated with trimethylene bromide (8 grams) 
and alcohol (30 grams) in a sealed tube for 3—4 hours at 100°; 
sodium (0°9 gram) dissolved in a little absolute alcohol is added, and 
the heating continued for some length of time; the alcohol is then 
distilled off, water added, and the product extracted with ether. It 
forms magoificent, bright yellow, monoclinic crystals melting at 
62—63°. Paranitrobenzoyltetramethylenecarboxylic acid crystallises 
from benzene in short, thick prisms, melting at 172°; its salts are 
very stable. Ethyl allylparanitrobenzoylacetate, 


NO.-C,H,-CO-CH(C,H;)COOEt, 


is obtained by heating ethyl paranitrobenzoylsodacetate (10 grams) 
with allyl iodide (11 grams) and alcohol. Jt melts at 45—46°, crystal- 
lises from dilute alcohol in colourless, silky scales, and is decomposed by 
potash into paranitrobenzoic acid and other products. Ethyl paranitro- 
benzoyltrimethylenecarboaylate <Cb oe CO-C.HyNO, is produced 
’ , we SCH, ~SCOOEt =? P 
by heating ethyl paranitrobenzoylsodacetate (10 grams) with ethylene 
bromide (9 grams) and alcohol for two hours at 100°; 0°5 gram sodium 
dissolved in absolute alcohol is then added, and the whole again heated 
for two hours at 100°. The purified product forms large, golden-yellow 
prisms, melting at 84°. Its formation takes place in the same way as 
that of ethyl paranitrobenzoyltetramethylenecarboxylate. The free 
acid crystallises in colourless needles, melting at 176°; the silver salt, 
Cy H,NO,Ag, is obtained as a white, amorphous precipitate. 
A. K. M. 

Phosphorsellinic Acid. By H. Scuirr (Annalen, 228, 56—72). 
—Pure orsellinic acid dissolves in phosphorus oxychlor‘de, forming a 
yellow solution. If the liquid is gradually raised to a temperature of 
90°, its colour changes to brown, violet, green, and finally indigo. 
When the evolution of hydrogen chloride ceases, the crude product is 
poured into ice-cold water. The phosphorsellinic acid is then deposited 
as an indigo-coloured powder. It is purified by solution in water and 
reprecipitation with hydrochloric acid or sodium chloride. The dry 
compound resembles indigo in appearance. It is soluble in alcohol 
and in water with an intense blue coloration. It is precipitated from 
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its aqueous solution by the addition of one-tenth the volume of hydro- 
chloric acid, and also by sulphuric acid and certain salts of the alkali 
metals. Phosphorsellinic acid dissolves in lime and baryta-water, and 
in solutions of the caustic alkalis, yielding a soluble salt of a violet-red 
colour. With a solution of basic lead acetate, phosphorsellinic aci:l 
produces a violet precipitate of the composition CwH»Pb;P,O., If 
this precipitate is digested with a solution of basic lead acetate, it is 
converted into a greyish-violet basic salt, CyH.;(Pb*OH),P,0.,. 
Acetophosphorsellinic acid, CyH;3AcsP,O., lyields an amorphous lead 
salt, C,»H,;Ac,(Pb*OH),P,O2,. 

Boiling aniline dissolves phosphorsellinic acid, and converts it into 
an anilide, CyH;,(NHPh).P,O.., which is soluble in alkalis, and unites 
with metals to form salts. 

Paraphosphorsellinic acid, P2(C.H,O,);, isa green powder, less soluble 
in water than the blue phosphorsellinic acid. The salts which the 
metals of the alkalis and lead form with this acid are yellow in colour. 

W. C. W. 

An Amide of Gallic Acid. By H. Scuirr and E. Pons (Ber., 18, 
487—490).—The authors refer to the preparation of gallamide by the 
action of ammonia on tannin in an atmosphere of hydrogen, &c. (see 
Schiff, Abstr., 1883, 335, and Etti, 1884, 1355), but they preter the 
older method of Knop, who employed ammonium sulphite. Knop’s 
formula, CsH,(OH),CO-NH, + 14H,0, for gallamide is confirmed. 
When anhydrous, it melts at 243°, and decomposes at 245° with 
evolution of gas. An acetyl-derivative, CsH.(OAc),-CONH,, has been 
obtained, and forms nodular crystals which are stable in a vacuum, 
but change colour on exposure to the air; it does not melt sharply, 
but is completely liquid at 150°; it is soluble in alcohol, acetic acid, 
and in water, sparingly in boiling benzene, and is almost insoluble in 
ether and chloroform. When heated with sulphuric acid and a few 
drops of alcohol, ethyl acetate is produced, whilst with sulphuric acid 
alone it yields rufigallic acid.. A copper-derivative of gallamide, 
HO-C,H.(0.Cu)-CONH:, is obtained by precipitating an alcoholic 
solution with alcoholic copper acetate. An attempt to prepare the 
corresponding lead compound gave a product which appeared to be a 
mixture of C;H;PbNO, and (C;H,NO,),Pb;. On treating the metallic 
derivatives with ethyl iodide, no characteristic products could be 
obtained. 

Gallamide dissolves in warm benzaldehyde, and reacts with it above 
150° with separation of water; on heating the product with an acid, 
benzaldehyde is re-formed. Resinous products are obtained by the 
action of chloroform on alkaline solutions of gallamide. = 

A. K. M. 


Phthalylaspartic Acid. By A. Prurtt (Gazzetta, 14, 473—478). 
—Phthalic anhydride forms with aspartic acid phthalylaspartic acid, 
COOH-CH,-CH(COOH)N :C,0,:C,H,, with elimination of 1 mol. H,0. 
This substance crystallises in tufts of prisms, melting at 233°; it is 
decomposed into its constituents when heated with hydrochloric acid ; 
by the prolonged action of aniline it is converted into phenylphthal- 
imide and phenylaspartic phenylimide, the latter of which crystallises in 
glistening needles, melting at 263°. 
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By the action of diphenylamine on phthalylaspartic acid two isomeric 
phthalyldiphenylasparagines, CONPh,’C,H,(COOH):N : C,0, : C.H,, 
ure produced, and can be separated from one another by fractional 
crystallisation from alcohol. One of the modifications crystallises in 
tufts of needles containing 2 mols. H,0, and melts at 112°, but when 
anhydrous at 180°; its silver salt is precipitated in the flocculent form 
but becomes crystalline; it is decomposed by the action of ammonia 
without forming a stable salt. The other modification crystallises in 
rhombic prisms which melt at 203°, its silver salt forms an indistinctly 
crystalline mass; an ammonium salt, stable at 100°, can be obtained. 
The former, when decomposed by ammonia, yields diphenylaspara- 
gine, CONPh,C,H,(N H,)-COOH, together with phthalyldiphenylamin- 
uspartein, erystallising in long silky needles, melting at 273°, the 
nitro-derivative of which forms a violet potassium salt, decomposed 
by water; the phthalyldiphenylaminaspartein is also produced by 
heating the phthalyldiphenylasparagine. In like manner, the modifi- 
cation melting at 203° yields an aspartein, but the quantity of sub- 
stance at the author’s disposal was too small to determine whether it 
was identical or isomeric with the aspartein described above. 

V. H. V. 

Phthalyl-derivatives. By W. Roser (Ber., 18, 802—806).—By 
the action of phenylhydrazine on benzoylacetocarboxylic acid, the 
compound CO<\"p|>C-CH, COOH is obtained, together with the 
phenylhydrazine compound of acetophenonecarboxylic acid. The 
former crystallises in lustrous plates, melts at 160° with evolution of 
carbonic anhydride, is sparingly soluble in water, readily soluble in 
alcohol and alkalis, and behaves as an acid. The calcium salt, 
(C\eHi,N203),Ca + 3H,0, crystallises in matted needles ; the barium 
and silver salts are also described. 

Acetophenonecarborylic phenylhydrazide, CjsH,,ON2, crystallises in 
tables or prisms, melts at 102°, and is readily soluble in alcohol. 

Ethylenebenzoylcarboxylic phenylhydrazide, CyH»N,O., crystallises 
in short prisms, melts at 236—237°, and is insoluble in water, sparingly 
soluble in alcohol, readily soluble in acetic acid. 

Phenyliydrazine-B-benzoylpropto-orthocarboxylic acid, 


C,H 

CO<y' pj, >’ CHe CH, COOH, 
is prepared by the action of phenylhydrazine on the double lactone 
derived from the acid. It crystallises in needles, melts at 210°, and 
yields well-characterised salts. The calcium salt, (C,;H,;N,0;),Ca + 
3H.0, crystallises in needles; the silver and barium salts are also de- 
scribed. 

The phenylhydrazine compound of orthobenzoylbenzoic acid, 
C»H,N,O, forms small needles, melts at 180—182°, is sparingly 
soluble in alcohol, insoluble in water and aqueous soda. 

A. J. G. 


Diphthalyl. By C. Grape and H. Scumatzicaue (Annalen, 228, 
126—140).—In a previous communication (Abstr., 1882, 1298), the 
authors pointed out that diphthaly] is a dilactone, and that its vapour- 
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density agrees with the formula c0< So: C<~ > CO. The 


substance which Ador (Annalen, 164, 229) obtained by the action of 
phosphorus pentachloride on diphthalyl is an additive, not a substitu- 
tion product. This chluride is analogous to the bromide C,,H,O0,Br,, 
previously described by the authors (loc. cit.). It melts at 245°, and 
is soluble in chloroform. 


Diphthalyllactonic acid, CO<°**>C:C(OH)-C,H,COOH, is 


formed on warming diphthalyl with alcoholic potash in a flask from 
which the air is excluded. On the addition of hydrochloric acid, 
diphthalyllactonic acid is precipitated. The acid decomposes between 
200° and 220°, yielding diphthalyl. It dissolves in alkalis, and the 
solations rapidly oxidise on exposure to the air, forming diphthalic 
acid. 

A solution of ammonium diphthalyllactonate is decomposed by heat, 
and a substance of the composition C,.H,NQs is deposited. This com- 
pound is soluble in alcohol, ether, chloroform, and in hot acetic acid. 

On reduction with zinc-dust in alkaline solution, diphthalyl yields 
the hydrodiphthalyllactonic acid, which Wislicenus (this vol., p. 57) 
recently obtained from phthalic anhy dride. W. C. W. 


The Constitution of Isuvitic Acid. By J. Scureper (Monatsh. 
Chem., 6, 168—171).—When this acid is oxidised with potassium per- 
manganate, it yields orthophthalic acid; consequently isuvitic acid 
contains not three, but two side chains, and these in the ortho-posi- 


tion ; this is further proved by fusing isuvitic acid with potash, when 
orthotoluic acid is obtained. These results show that isuvitic acid is 
identical with the phenylacetorthocarboxylic acid prepared by Wisli- 
cenus (this vol., p. 532). H. B. 


Action of Phenylhydrazine on Sulphinic Acids. By R. 
Escaues (Ber., 18, 893—898).— When an aqueous solution of phenyl- 
hydrazine hydrochloride is heated on a water-bath with benzene- 
sulphinice acid, crystals separate out, which consist of a mixture of 
benzene disulphoxide, PhS:SO.Ph, and phenylbenzene sulphazide, 
NHPh-NHSO,Ph, identical with that described by Fischer (Abstr., 
1878, 309) and Koenigs (ibid., 219). These compounds are easily 
separated, the former being soluble in ether, whilst the latter is in- 
scluble. The reaction is analogous to the decomposition of benzene- 
sulphinic acid under similar conditions into benzene disul phoxide and 
benzenesulphonic acid. 

Phenylhydrazine benzenesulphinate is formed by mixing ethereal 
solutions of phenylhydrazine and benzenesulphinic acid. ‘It crystal- 
lises from water in thin shining leaflets melting at 130—131°. It is 
soluble in hot water and sparingly soluble in hut alcohol, but insoluble 
in ether, chloroform, and carbon bisulphide. 

Phenylbenzene sulphazide and sodic hydroxide reduce Fehling’s 
solution in the cold. When this compound is heated with sodium 
hydroxide, it is resolved into sodium benzenesulphinate, benzcne, and 
nitrogen. 
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Sodium ethylate reacts with an alcoholic solution of phenylbenzene- 
sulphazide, forming the compound O,.H,,NaN,SO,, which decomposes 
spontaneously. P. P. B. 


Dry Distillation of Ammonium Benzenesulphonate. By 
K. Eau (Ber., 18, 575—577).—Besides benzene, a small quantity of a 
high boiling oil is always obtained. This oil contains benzenesulphon- 
amide, diphenyl, phenyl sulphide, diphenyl sulphone, phenylmercap- 
tan, and traces of quinoline. (See also Stenhouse, Proc. Roy. Soc., 
14, 351.) L. T. T 


Indigodicarboxylic Acid. By W. Léw (Ber., 18, 947—951).— 
Terephthalaldehydic acid, COH*C,H,COOH, is obtained on oxidising 
terephthalic aldehyde with the calculated quantity of chromic mix- 
tare. It crystallises in needles melting at 255°, and is sparingly 
soluble in ether, chloroform, and hot water. The ethyl salt forms 
clusters of spear-shaped crystals. The nitro-derivative, 

COH-C,H;(NO,)-COOH, 

may be prepared by treating a solution of terephthalaldehydic acid in 
concentrated sulphuric acid at 105° with a sulphuric acid solution of 
potassium nitrate. The product crystallises in large, four-sided, 
needle-shaped prisms melting at 16°, is readily soluble in ether and 
alcohol, sparingly in chloroform ; the ethyl salt is an oil. By the action 
of sodium acetate and acetic anhydride on the ethyl-derivative of 
terephthalaldehydic acid, the ethyl-derivative (m. p. 220°) of paracar- 
boaylcinnamic acid is produced. The free acid, 

COOH:C,H,’CH : CH-COOH, 
does not melt, is sparingly soluble in boiling glacial acetic acid, and 
nearly insoluble in the ordinary solvents; it crystallises in scales. 
At 100°, the carboxylcinnamic acid takes up bromine, with formation 
of carboryldibromocinnamic acid, COOH-C,H,yCHBr-CHBr-COOH, 
which is very readily soluble in methyl alcohol; it decomposes above 
300° without melting. On nitrating carboxylcinnamic acid with a 
mixture of nitric and sulphuric acids, a nitro-acid, 

[C,H,COOH: NO,: COOH = 1: 2: 4], 
is obtained, which crystallises in needles melting at 287° with decom- 
position; this yields a carboxylnitrodibromocinnamic acid, 
COOH:C,H;(NO,)-CHBr-CHBr-COOH, 

which decomposes at 220°. On treating the last acid with concen- 
trated soda solution, the corresponding propiolic acid, 
COOH.C,H;(NO,)C : C-COOH, 
is produced. 

Nitroterephthalaldehydic acid, [COH : NO,: COOH = 1: 2: 41, is 
condensed with acetone and aqueous soda, and the diluted liquid 
heated for 1—2 hours at 50°. On adding dilute sulphuric acid to the 
dark green product, indigodicarboxylic acid, 


COOH-C.H.<C9,>0:0< 00 >0,H.-COOH, 
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is thrown down as a deep blue precipitate, which has an intense coppery 
lustre when washed and dried. It may also be obtained by dissolving 
carboxylnitrophenylpropiolic acid in sodium carbonate solution, and 
heating with grape-sugar and soda. Indigodicarboxylic acid is in- 
soluble in chloroform, ether, and alcohol, and forms a deep blue solu- 
tion with concentrated sulphuric acid, from which it is reprecipitated 
on dilution. It dissolves in alkalis to a blue-green solution, which shows 
the indigo spectrum, but with the characteristic bright band displaced 
towards the red. The metallic salts exhibit different shades of green 
and blue, the silver salt being, however, brown. The barium salt has 
the formula C,,H,N.O,Ba. The silver salt is found to contain 4 atoms 
of silver in the molecule, showing that not only the carboxyl, but also 
the imidic hydrogen-atoms are substituted. The ethy! salt is obtained 
by the condensation of the ethyl-derivative of nitroterephthalalde- 
hydic acid with acetone and soda. It is almost insoluble in alcohol 
and ether, sparingly in benzene and chloroform; it dissolves in con- 
centrated sulphuric acid with deep blue colour, and on the addition 
of water separates, but becomes partly saponified. A. K. M. 


Nitration-products of Diphenylethane. By R. Anscnii1z and 
C. Romie (Ber., 18, 935—936).—Certain derivatives obtained by the 
action of nitric acid on diphenylethane dissolved in glacial acetic 
acid (this vol., p. 768) were assumed to contain the nitro-groups in the 
place of hydrogen in the benzene nucleus. It is found, however, that 
by the oxidation of these so-called mono- and di-nitrodiphenylethanes, 
benzophenone is produced, and not the expected nitrobenzophenones. It 
is therefore probable that the nitration (if 1t be nitration) takes place 
in the ethylidene-group, and that the formule of the mononitrodiphenyl- 
ethane and dinitrodiphenylethane are Ph,C,H,-NO, and Ph,C.H.(NO:), 
respectively. The oxidation of mononitrodiphenyl carbinol and of 
mononitrodiphenylethylene has not yet been carried out. - 

A. K. M. 


Action of Potassium Nitrite and Phenols on Diamidotri- 
phenylmethane. By G. Mazzara (Guzzetta, 14, 510—515).—With 
a view of preparing complex diazo-derivatives, diamidotriphenyl- 
methane hydrochloride was treated with potassium nitrite in the 
presence of phenol. A reddish-brown, amorphous precipitate was 
produced soiuble in potash to form a red liquid, and reprecipitated by 
acids. The numbers obtained on analysis were intermediate between 
those required by the formula C5oH3N;O, and C.,H,,N;0,. The potas- 
sium salt derived from it by the displacement of two proportions of 
hydrogen by potassium is a reddish-brown substance, decomposing 
when dry, and is then insoluble in water. Its silver salt is a reddish- 
brown, amorphous precipitate. Of the above formule, the author 
gives preference to the latter, which corresponds with that of an 
amidodiazo-derivative, NH,*C,H,CPh(OH)-C,H,-N.-C,H,OH, so that 
the behaviour of diamidotriphenylmethane would seem to be analo- 
gous to that of the diamidobenzoic acids and ee 4 eT 

V. H. V. 

Amido- and Hydroxy-derivatives of Phenylacridine. By W. 

Hess and A. Bernrusen (Ber., 18, 689—699).—A continuation of 
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Bernthsen’s researches on this subject (Abstr., 1883, 580, 1099, 1133, 
1134; 1884, 1356, 1357). 


_ 
Phenylamidoacridine, CH | _ >C.HyNH; [NH; = 3], is pre- 
CPh 


pared by heating a mixture of paramidodiphenylamine (1 mol.), 
benzoic acid (2 mols.), and an equal weight of zinc chloride, first for 
eight hours at 220—230°, and then for two to three hours at 240— 
250°; the fused mass is extracted with ammonia, the residue boiled 
with hydrochloric acid, and the acid solution neutralised, when a 
voluminous yellow flocculent precipitate of the new base is obtained. 
It cannot be crystallised ; it is soluble in benzene and ether, the solu- 
tions showing a green fluorescence. The salts do not crystallise, and 
their solutions are scarcely fluorescent. A crystalline acetyl-derivative 
was obtained. When treated with zinc and hydrochloric acid, two 
hydro-compounds are formed, the one crystallises in silvery plates, 
turns brown at 181°, is completely fused at 192°, and has basic pro- 
perties; the other is not a base, is crystalline, and melts at 155— 
160°. 


N— 
Phenylhydroz yacridine, CHK | \C.H;0H, is formed in small 
CPh 


quantity by heating parahydroxydiphenylamine with benzoic acid 
and zinc chloride, or better, by heating phenylamidoacridine with 
excess of hydrochloric acid at 200—220°. It crystallises in thin 
yellow tables or prisms, begins to turn brown at 260°, but is not com- 
pletely melted at 275° ; it is readily soluble in alcohol and glacial acetic 
acid, soluble in ether, but only sparingly in benzene and chloroform ; 
the alcoholic and ethereal solutions show a pale blue fluorescence. It 
has the properties both of a base anda phenol. The hydrochloride 
forms small crystals, but is more usually obtained as a jelly. The 
platinochloride forms small, red crystals. If heated with acetic 
anhydride, it yields phenylacetoryacridine, CsH,: NCPh:C,H;-OAc, 
crystallising in tetragonal prisms and melting at 173—174°. 

Attempts to prepare pbenylacridines in which substitution occurs 
in the phenyl-group have not so far been very successful, although an 


6 

amidophenylacridine, NC —_SO-CHN H., seems to be formed in 
C.Hy 

small quantity, together with acridine, by heating a mixture of par- 

amidobenzoic acid, diphenylamine, and zinc chloride. It crystallises 

in small, yellow prisms, melts atj215—220°, and yields salts whose 

solutions have a bluish-green fluorescence. A. J. G. 


Preparation of the Nitrosonaphthols. By R. Henriques and 
M. Iuinski (Ber., 18, 704—706).—'The following methods give much 
larger yields of the nitrosonaphthols than are obtained by the earlier 
methods :—1 part of 8-naphthol and 0°75 part of zinc chloride are 
dissolved in 6 parts of alcohol, and a concentrated aqueous solution 
05 part of sodium nitrite added to the boiling liquid; after remain- 
ing for some time, the separated zinc salt of B-nitrosouaphthol is 
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decomposed by digestion with aqueous soda; the sodium salt so 
obtained is washed with a little cold water, and decomposed with 
moderately concentrated hydrochloric acid, when nitroso-8-naphthol 
is obtained nearly pure. 

A solution of 1 part a-naphthol, 1 part zine chloride, and 6 parts 
alcohol is heated to boiling, U'5 part sodium nitrite added, the mixture 
boiled for two to three hours, and then left to itself for some time. A 
mixture of a-nitroso-2-naphthol with the zinc salt of 3-nitroso-a-naph- 
thol is obtained, from which the a-nitroso-a-naphthol, together with 
any unaltered a-naphthol, is extracted by alcoholic potash. On 
diluting the solution with 3—4 vols. of water, a-nitroso-a-naphthol 
separates first, and can be finally purified by washing with cold 
benzene, in which it is only sparingly soluble. A. J. G. 


Behaviour of a-Naphthaquinone and Benzoquinone towards 
Sulphuric Acid. By C. Liesermann (Ber., 18, 966—968).—When 
a-naphthaquinone is steam-distilled with sulphuric acid, a consider- 
able quantity of a greyish-violet non-volatile substance is produced. 
This reaction is thought to be related to that of Stenhouse and Groves 
(Trans., 1878, 417) by which dinaphthyldiquinhydrone is obtained 
from B-naphthaquinone. 

When finely powdered benzoquinone is treated with dilute sulphuric 
acid, a yellow solution is obtained, which soon darkens in colour and 
deposits a mass of brownish-vivlet flakes. The same effect is pro- 
duced by the action of a few drops of concentrated sulphuric acid on 
a solution of quinone in glacial acetic acid. 

The condensation-product from a-naphthaquinone forms an in- 
soluble powder which does not melt at 270°. It is reduced by zinc- 
dust in glacial acetic and hydrochloric acids to a colourless compound, 
the acetyl-derivative of which crystallises from aniline in slender 
needles. Chromic acid converts it into an insoluble orange-coloured 
substance and nitric acid into the brick-red quinone. The quinone 
and the original condensation-product yield an abundance of phthalic 
acid when treated with permanganate. When the condeusation- 
product is passed over ignited zinc-dust, a high boiling distillate is 
obtained containing dinaputhyl and other compounds. 

The condensation-product from benzoquinone is sparingly soluble 
in glacial acetic acid, readily in boiling alcohol, the solution showing 
a dark blue fiuorescence. it does not melt at 25U°, and when distilled 
with zinc-dust, it yields a difficultly volatile liquid and a white crystal- 
line solid substance, the latter having an odour resembling that of 
diphenyl. A. K. M. 

[Nvie—The formation of these condensation-products from 
a-naphthaquinone and benzoquinone was mentioned in the paper by 
Stenhouse and Groves referred to (Trans., 1878, 422).—Epitor. | 


Action of Diazo-compounds on £-Naphthylamine. By T. A. 
Lawson (Ber., 18, 796—502).—The p: oduct of the action of metanitro- 
diazobenzene on S-naphthylamine, obtained by Meldola (Trans., 1884, 
107), and that obtained by Griess by the action of diazobenzenesul- 
phonic acid on the same base (Abstr., 1883, 180 and 1102), as also a 
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compound prepared by the author by the action of diazobenzene on 
naphthylamine all give off nitrogen and yield salts of naphthylamine 
when heated with acids, and are therefore probably diazoamido-com- 
pounds. These substances, however, form acetyl- and benzoyl-com- 
pounds, which is not the case with most diazo-compounds. With 
reducing agents they behave as amidoazo-compounds; they do not 
yield hydrazine-compounds, but a naphthalenediamine. 

Diazobenene-B-naphthylamine, CyH,NH-N,Ph, is prepared by treat- 
ing an alcoholic solution of B-naphthylamine with a weak alcoholic 
solution of diazobenzene sulphate ; it crystallises in bright red rhombic 
tables, is readily soluble in alcohol and acetic acid, but insoluble 
in water; it melts between 102 and 104°, and is unaltered by heat- 
ing with alcoholic potash ; concentrated sulphuric acid dissolves it, 
forming a blue solution, from which water precipitates it unaltered. 
When heated with dilute sulphuric acid, it is decomposed, nitrogen 
being given off and A-naphthylamine re-formed. The acetyl-com- 
pound, C,.H;NAc:N.Ph, is obtained by heating a solution of diazo- 
benzene-8-naphthylamine in acetic acid with a little anhydrous acetic 
acid; on the addition of water, the acetyl-compound is precipitated in 
small red needles which melt at 152—153°; it is insoluble in water, 
but readily soluble in alcohol; by long heating with alcoholic potash, it 
again yields diazobenzene-@-naphthylamine. The benzoyl-compound, 
CiH;NBz:N.Ph, is obtained by melting together 1 part of diazo- 
benzene-8-naphthylamine with 2 parts of benzoic anhydride at a 
gentle heat; it crystallises in compact red crystals, and melts at 
162—163°. 

By treating an alcoholic solution of diazobenzene-f8-naphthylamine 
with stannous chloride, or with zinc-dust and acetic acid, the base 
prepared by Griess by acting on diazobenzenesulphonic acid with 
j-naphthylamine is obtained. 

The hydrochloride, CjoH(NH,)2,2HCI, is easily soluble in water, but 
insoluble in hydrochloric acid ; it crystallises in short curved prisms. 
The sulphate is obtained in white scales on adding sulphuric acid to a 
solution of the base. The picrate is a yellow crystalline powder, 
almost insoluble in water. The acetyl-compound, CywH.(NHAc)., 
crystallises in white needles, and melts at 234°. A benzoyl-compound, 
~~~ anaamaaae is obtained as a crystalline powder ; it re at 
280°, A. P. 


Hydroxyjuglone. By F. Myruwus (Ber., 18, 463—481).—The 
juglone employed in the following experiments was prepared by 
oxidising 2-hydrojuglone (this vol., p. 169) in aquevus solution with 
ferric chloride. ts solutions in alkalis, ammonia, in baryta- and 
lime-water change colour on exposure to the air; a copper-derivative, 
(CjH,O;).Cu, may, however, be obtained, which forms dark violet 
microscopic prisms, almost insoluble in water. When juglone is 
added to a dilute solution of dimethylamine, a violet liquid is obtained 
which becomes brown on exposure to the air, whilst dimethylamido- 
juglone, CyH;0;NMez, separates. This is crystallised from alcohol, 
aud then forms brownish-violet plates melting at 149—150°; it is 
insoluble in water, sparingly soluble in cold alcohol, ether, light 
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petroleum, and glacial acetic acid, more readily on warming, and very 
readily soluble in chloroform, benzene, and carbon bisulphide. It 
yields a purple-red solution with concentrated sulphuric acid, from 
which it is precipitated unchanged on the addition of water; it is 
almost insoluble in alkalis and in ammonia. When bromine is added 
to its solution in chloroform, an unstable yellow additive compound is 
precipitated. On warming an alcoholic solution of dimethylamido- 
juglone with stannous chloride, and then precipitating the tin as 
sulphide, a solution containing dimethylamidohydrojuglone hydro. 
chloride is obtained, from which the original substance may be repro- 
duced by atmospheric oxidation, or by means of ferric chloride. 
Dimethylamidojuglone is insoluble in dilute but soluble in concen- 
trated hydrochloric acid to a purple-red solution; this is decomposed 
by heat with formation of hydroxyjuglone and dimethylamine. 
Hydroxyjuglone forms gold-coloured needles, almost insoluble in water 
and light petroleum, sparingly soluble in alcohol, ether, benzene, and 
carbon bisulphide, readily in chloroform and acetone; it darkens 
above 200°, and about 220° it decomposes with evolution of gas; it 
may be sublimed by careful heating, its vapour emitting an odour 
recalling that of juglone. 

The resemblance of juglone to quinone led the author to try the 
action of dimethylamine on the latter; this reaction yields the com- 
pound C,H,0.(NMe,). which melts at 173—174°, and is decomposed 
when heated with concentrated hydrochloric acid, with production of 
dimethylamine and an acid substance crystallising in yellow rhombs, 
and which may be assumed to be dihydroxyquinone. 

Hydroxyjuglone may be prepared by the oxidation of juglone in 
alkaline solution either by atmospheric oxygen or by potassium ferri- 
cyanide. It yields a cherry-red solution with concentrated sulphuric 
acid, and on warming its alcoholic solution with stannous chloride, it 
is readily reduced to a hydroquinone. Hydroxyjuglone is strongly 
acid, and yields well-characterised salts ; the sodium salt, C,.H,O,Na, 
forms brick-red needles; other normal salts have been prepared, 
whilst hydrogen metallic salts also appear to exist. The dibasicity of 
hydroxyjuglone is further proved by the production of the benzoyl- 
derivative, CyH,O,Bz.; this forms small yellowish-white granular 
‘ erystals melting at 169—170°, is insoluble in water, sparingly soluble 
in alcohol and glacial acetic acid, but readily in benzene. When 
hydroxyjuglone in alcoholic solution is heated with aniline, anilido- 
juglone, CjpH;0;-NHPh, is obtained, crystallising in red, rectangular 
plates melting at 230°; it dissolves in sulphuric acid with purple 
coloration, and in concentrated hydrochloric avid with red coloration. 
On boiling this solution, aniline and hydroxyjuglone are reproduced. 
Anilidojuglone dissolves sparingly in alkalis to a purple-red solution 
from which acids reprecipitate it. When juglone is oxidised in an 
acid solution, no hydroxyjuglone is produced. It is decomposed by an 
alkaline solution of bromine with formation of carbon tetrabromide. 
It dissolves unchanged in fuming nitric acid, but it is decomposed 
when the solution is boiled ; it is also slowly attacked by a hot solution 
of potassium dichromate in acetic acid. When jaglone is boiled with 
water, it darkens in colour, whilst finally an amorphous greenish- 
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brown mass is formed, insoluble in water, and in nearly all other 
indifferent solvents ; its composition appears to be CH»O;, so that 
it is not identical with Phipson’s regianic acid (Comvt. rend., 69, 
1372). When heated, this substance carbonises without melting ; 
it dissolves in alkalis with a deep violet colour, which is not destroyed 
by exposure to the air; the sodium-derivative, C..H,0;Nas, is obtained 
as a violet amorphous precipitate. With concentrated sulphuric 
acid, it gives a red solution; the violet alkaline solutions are 
decolorised by stannous chloride; these properties indicate that the 
compound is a quinone. When a-hydrojuglone is fused with 6—8 
parts of potash, the following substances are produced: metahydroxy- 
benzoic acid (chief product), phenol, salicylic acid, catechol, and a 
sparingly soluble acid of unknown composition. 

Hydrojuglone, juglone, and hydroxyjuglone, correspond with a- 
hydronaphthaquinone, a-naphthaquinone, and hydroxynaphthaqui- 
none, of which they are the hydroxyl-derivatives. Whilst the 
hydroxynaphthaquinone obtained by the oxidation of naphtha- 
quinone is a strong acid, the isomeride juglone behaves as a phenol, 
but assumes acid properties by conversion into hydroxyjaglone. 
With regard to the constitution of juglone and its derivatives, the 
author agrees with the views held by Bernthsen and Semper (this 
vol., p. 548); he suggests for a-hydrojuglone the constitution 
(OH: OH: OH = 2’: 1: 4], for juglone [OH:0:O0= 2': 1: 4], and 
for hydroxyjuglone [OH:0:OH:O = 2':1:2:4], which formule, 
however, admit of variation. , 

Pipitzahoic Acid—This substance, to which the formala C,;H»O, 
has been assigned, was obtained by Liebig and analysed by Weld 
(Aunalen, 95, 188; see also Pharm. Zeit., 1883, No. 77). It is 
apparently a quinone, and forms gold-coloured scales melting at 106 
—107°, which sublime without decomposition, the vapour having an 
odour recalling that of quinone. It yields a scarlet coloration with 
sulphuric acid, which, however, soon disappears. The yellow alco- 
holic solution is decolorised by stannous chloride, and the resulting 
hydroquinone, which is insoluble in water, can be readily oxidised 
back to the quinone by the addition of ferric chloride. It yields 
violet solutions with the alkalis; the ammoniacal solution is decom- 
posed, however, on evaporation, the ammonia being expelled, whilst 
the quinone remains behind; from this it may be concluded that 
pipitzahoic acid is not a true acid but a hydroxyquinone, like juglone. 
With aniline it yields a compound crystallising in blue needles ; 
this gives a blue solution with concentrated sulphuric acid, but is 
decomposed when warmed with concentrated hydrochloric acid. 
It also appears to react with hydroxylamine, but is readily decom- 
posed by bromine-water or nitric acid. On fusing pipitzahoic acid 
with potash, two acids are produced, one of which forms a sparingly 
soluble oil, and is evidently a fatty acid, whilst the other is solid and 
soluble in water. This result leads to the assumption that the com- 
pound C,;H»O; may be derived from a hydroxyquinone in which one 
hydrogen-atom is replaced by an unsaturated hydrocarbon-group, thus: 
C,H,0,*C, Hy. A. K. M. 
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Remarkable Formation of Anthracene. By H. Kéuter (Ber., 
18, 859—861).—In support of the opinion expressed by Schulze (this 
vol., p. 667) that the higher hydrocarbons obtained from tar owe 
their presence to a subsequent decomposition of phenols, which he 
regards as primary products of the distillation of coal, the author 
cites a case in which anthracene was obtained in distilling cresol. Its 
formation, he considers, is explained by a decomposition of the 
phenols, arising from a local heating of the retort. ©. ee 


f-Amidoalizarin. By H. Brunner and E. Cavarp (Ber., 18, 445 
—447).—In the hope of obtaining compounds analogous to alizarin- 
blue, 8-nitroalizarin was heated with concentrated sulphuric acid, and 
the following substances, erythrol, mannitol, glucose, and saccharose, 
but in all cases B-amidoalizarin, was produced. The different beha- 
viour of these substances from that of glycerol suggests that the 
group C;H; causes the formation of the alizarin-blue, and that this 
latter substance has the constitution 


C.H.<G0>C.H(OH).N : CH-CH: CH,, 


proposed by Auerbach. But alizarin-blue is not obtained from amido- 
alizarin and acraldehyde, and when concentrated sulphuric acid acts 
on allyl alcohol and nitroalizarin, acraldehyde and amidoalizarin are 
produced. This result supports Graebe’s view of the constitution of 
alizarin-blue: C.Hi<GO>Cs(OH).<GH CHS, (Abstr., 1880, 262). 
On heating nitroalizarin with allyl alcohol and dilute sulphuric acid, 
a product is obtained which consists essentially of amidoalizarin, but 
behaves in many respects like a mixture of this substance with 
alizarin-blue. A. K. M. 


An Isomeric Monochloro-monobromo.camphor. By P. 
Cazeneuve (Compt. rend., 100, 859—860).— When monochloro- 
camphor (1 mol.) is heated with bromine (2 mols.) in a sealed tube at 
110° for one hour only instead of five, and the product washed with 
water and cooled, it yields a crystalline mass, which, when purified 
by solution in alcohol, reprecipitation by adding water, and recrys- 
tallisation from alcohol, has the composition C,H,CIBrO. It forms 
small, white, badly-defined crystals, which become brown when exposed 
to light if they have not been completely purified. They are very 
soluble in cold alcohol, ether, and chloroform, but insoluble in 
water. 

This compound is isomeric with the monochloro-monobromo-camphor 
obtained by heating monochloro-camphor with bromine for five hours 
(this vol, p. 668), and differs from itin its physical properties. It melts 
at 50°, and has a rotatory power [a]; = + 51°, whilst the compound 

reviously described melts at 95—96°, and has a rotatory power 
a|j = + 78°. It cannot be distilled without decomposition, but 
blackens and gives off hydrochloric and hydrobromic acids. 

All the substitution-derivatives of camphor hitherto prepared exist 
in two isomeric modifications, one series being distinguished by a 
higher melting point and the property of forming large crystals, 
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whilst members of the other series crystallise badly, and are soft like 
the original camphor. The first series is distinguished as the a- and 
the second as the A-series. C. H. B. 


Colour Reaction exhibited by Orth?-diketones. By E. Bam- 
BERGER (Ber., 18, 865—866).—The author finds that the ortho-di- 
ketones, phenanthrenequinone, dibromoretenequinone, chrysoquinone, 
and benzil give with alcoholic potash a red coloration similar to that 
produced by retenequinone (Abstr., 1884, 1040), and that the following 
substances, which do not contain the two carbonyl-groups in neighbour- 
ing positions, do not yield a similar coloration: anthraquinone, 
ethyl succinosuccinate, ethyl diacetosuccinate, and a 


Camphoroniec Acid. By J. Kacnisr and F. V. Serrzer (Monatsh. 
Chem., 6, 173 —194).—After referring to the researches of Kissling, 
Hjelt (Abstr., 1880, 669), and Bredt (this vol., p. 395), the authors 
describe their method for purifying camphoronic acid on a moderately 
large scale. The crude barium salt is decomposed by hot dilute 
sulphuric acid. On concentrating the filtrate, the acid separates out, 
and is further purified by boiling with nitric acid and repeated 
recrystallisation from water. The melting point of pure camphoronic 
acid, C,H,,O,, cannot be accurately determined, as the acid easily 
loses 1 mol. H,O. If a tube containing the acid is plunged in 
sulphuric acid at 140°, no change takes place, and the substance 
may be heated to 150—158° before melting; but if the acid is slowly 
heated, it will melt at 135°, the melting point of the compound 
C,H120s. 

Camphoronic acid forms three classes of salts: C,H,;(NH,)O, is 
deposited when ammonia gas is passed into an ethereal solution of the 
acid. This salt easily parts with a molecule of water, forming 
ammonium anhydrocamphoronate, C,H,,(NH,)Os. 

Salts of the second class are obtained by neutralising the acid with 
metallic carbonates, for example: C,H,.(NH,).0,; C.Hi.K,0, + H,0. 
The barium salt, C,H,.BaO, + H,0, is a crystalline body soluble 
in water. On heating the aqueous solution, the normal salt, 
(C,H,,0,)2Baa, is precipitated, and the acid salt, (C,H,;0,),Ba, remains 
in solution. 

The cadmium salt, C,H,;,CdO, + 6H.0, forms needle-shaped crystals 
freely soluble in hot water. Diethyl camphoronate, C,H,,.Et,0,, is 
decomposed by prolonged heating at 220° into alcohol and C,H,,EtO,. 

The normal salts of the acid have been described by Bredt (loc. cit.) 

Anhydrocamphoronic acid, CsH,.0s5, is obtained by the distillation of 
camphoronic acid. It forms colourless rhombic needles— 


a:b:c: = 0°9634:1:0°817. 


The crystals melt at 135°, and dissolve freely in water, alcohol, 
ether, and chloroform. 

The ammonium salt of this acid is obtained by passing gaseous 
ammonia into an ethereal solution of anhydrocamphoronic acid. The 
salt dissolves in water yielding an acid solution. It melts at 125°, 
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but if it is heated for some hours at 100°, it is converted into a sub- 
stance which appears to be identical with Hielt’s amido-acid. 

Acetic chloride converts camphoronic acid and anhydrocamphoronic 
acid into the compound C,,H..O,. This substance melts at 173°, and 
is insoluble in the ordinary solvents. 

The chloride, C,H,,0,Cl, is formed by the action of phosphorus 
pentachloride on camphoronic or anhydrocamphoronic acids. It 
crystallises in needles melting at 130°, soluble in warm ether and 


alcohol. W. C. W. 


Red Resin from Draczena Cinnabari. By J. J. Dossier and 
G. G. Henperson (Trans. Roy. Soc. Edin., 30, 624—629).— The 
results obtained in the examination of a specimen of resin from 
Socotra are detailed, together with those obtained in the comparative 
examination of other specimens of “dragon’s blood” from various 
sources. The first-named resin appears to consist mainly of an 
acid of the formula C,sH,.0,, yielding a lead salt of the formula 
(CisH1,04)2Pb. A. J. G. 


Tannin from Various Plants. By A. Fripouin (Chem. Centr., 
1885, 62—65).— The author gives the empirical formule of the 
tannins obtained from various plants, and finds that they all closely 
resemble each other. In their behaviour with dilute acids, the more 
soluble tannins of Nymphenea and Divi-divi which are the poorest in 
carbon show the greatest resemblance, whilst another group is formed 
by the derivatives of Nuphar lutewm and Myrobalans. 

J. K. C. 


Aloin. By H.C. Pience (Pharm. J. Trans. [3], 15, 330).—Aloes 
are treated with boiling water acidified with hydrochloric acid, 
cooled, the solution concentrated and allowed to crystallise. The 
erystals thus produced are mixed with much resin, some of which is 
removed by pressing with bibulous paper, some by crystallisation from 
alcohol, and the remainder by means of ethyl acetate, which dissolves 
the resin more readily than the aloin. In this way, on an average, 
Socotrine aloes yielded 3 per cent., Barbadoes aloes 9 per ceut., 
Curagoa aloes 7°5 per cent., and Bonare aloes 7 per cent., of aloin. 
But by more careful treatment a yield of about 10 per cent. of aloin 
was obtained from Socotrine. D. A. L. 


Acetylpyrroline. By G. Cramician and P. Sinser (Ber., 18, 
881—882).— The production of two isomeric compounds, acetyl- 
pyrroline and pseudo-acetylpyrroline, or pyrryl methyl ketone, by the 
action of acetic anhydride on pyrroline, has already been described 
(Abstr., 1884, 289). The former can be completely separated from its 
isomeride by subjecting the mixture to repeated distillation in a 
current of steam. It is a liquid, boiling at 181—182°. Heated with 
acetic anhydride, acetylpyrroline, like pseudo-acetylpyrroline, yields 
pyrrylene dimethyl diketone (Abstr., 1884, 1044, and this vol., p. 378). 

P. P. B. 
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Action of Carbonyl Chloride on the Potassium-derivative of 
Pyrroline. By G. Cramician and P. Maenacut (Ber., 18, 414—420). 
This reaction corresponds with that of acetic chloride on pyrroline 
(Abstr., 1884, 1044). A solution of carbonyl chloride (10 grams) in 
benzene (50 grams) is introduced into a reflux apparatus con- 
taining potassium-pyrroline (20 grams) and ether (250 c.c.). On 
warming, a violent reaction sets in which should be moderated by 
cooling the flask: when this ceases, the whole is heated for an hour 
on the water-bath. The product is filtered, the residue washed with 
anhydrous ether, and the filtrate evaporated. When the thick and 
nearly black oil obtained is distilled with steam, carbonylpyrroline, 
CO(NC,H,)2, comes over; this, when purified, forms large white 
crystals, melts at 62—63°, and boils at about 238°, without decom- 
position. It dissolves readily in alcohol and ether, less so in light 
petroleum, and is insoluble in water. Its alcoholic solution yields a 
dirty white precipitate with silver nitrate, which soon blackens with 
formation of a mirror. Aqueous hydrochloric acid has no action on 
carbonylpyrroline in the cold, but when heated it dissolves with 
partial decomposition, forming a reddish-brown solution. Boiling 
alkali readily decomposes carbonylpyrroline into pyrroline and car- 
bonic anhydride. Carbonylpyrroline forms monoclinic crystals, 


a:b:¢=1169:1:0°719; B = 87° 10’. 


Tetrolearbamide, which melts at 165—166° (instead of at 167°, as 
previously stated, Abstr., 1883, 350), also forms monoclinic crystals, 
a:b:¢ = 1°2515:1:0°792; B = 89° 33’. 

The steamed residue (see above) is filtered boiling, and the resinous 
mass repeatedly washed with boiling water. Flakes of dipyrryl ketone 
or pyrrone, CO(C,NH,), separate as the filtrate cools, and may be 
purified by crystallisation. It forms colourless tufts of needles, 
melting at 160°. It is readily soluble in alcohol, ether, and benzene, 
but almost insoluble in light petroleum or water. Alkalis and 
boiling hydrochioric acid are without action on it. When silver 
nitrate, together with a few drops of ammonia, are added to the 
alcoholic solution, the silver compound, CO(C,NH;Ag),, is thrown 
down as a yellow precipitate. A. K. M. 


Action of Nascent Hydrogen on Methylpyrroline. By G. 
Cramictan and P. Maenacui (Ber., 18, 725—727).—It has been shown 
that pyrroline unites with nascent hydrogen to form a hydropyrroline 
(Ciamician and Dennstedt, Abstr., 1883, 1142). Under exactly similar 
conditions, methylpyrroline yields hydromethylpyrroline, C,NH,Me, a 
colourless, strongly alkaline liquid, boiling at 79—80°. It mixes 
with water in all proportions. The hydrochloride forms a deliques- 
cent, colourless, crystalline mass. The platinochloride crystallises 
in long, orange-yellow needles. The methiodide, C,NH,Me,Mel, 
crystallises in colourless nacreous plates, and is identical with the 
compound formed by the action of methyl iodide on hydropyrroline. 

By the action of hydriodic acid and phosphorus on hydropyrroline, 
a more hydrogenised base of the formula C,H,N is obtained; it boils 
at 82—83°. A. J. G. 
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Action of Nitric Acid on Pyrryl Methyl Ketone. By G. Ciamr- 
craw and P. Sirper (Ber., 18, 413—414).—When pyrryl methyl ketone 
is added to fuming nitric acid cooled to —18°, and the product 
poured into water at 0°, a yellow solution is obtained from which 
mononitropyrryl methyl ketone, NO.-C,NH;COMe, separates in small 
needles; a further quantity is obtained on extracting the solution 
with ether. The aqueous solution contains oxalic acid. Mononitro- 
pyrryl methyl ketone crystallises from alcohol in small, pale yellow 
prisms, melts at 196—197°, dissolves sparingly in water but readil 
in alkali. When a warm aqueous solution is treated with silver 
nitrate, and a few drops of ammonia added, the compound— 


NO,°C,NH,Ag-COMe, 
is obtained crystallising in small, yellow needles. A. K. M. 


Pyrrylmethylketonesulphonic Acid. By G. Cramician and P. 
Sirzer (Ber., 18, 879—880).—By dissolving pseudacetylpyrroline 
in ten times its weight of strong sulphuric acid, a sulphonic acid of 
pyrryl methyl ketone or pseudacetylpyrroline is formed. This acid is 
very unstable, its aqueous solution decomposing when heated on a 
water-bath, and even when evaporated in a vacuum. The barium 
and potassium salts have been prepared; the latter crystallises from 
alcohol in long, colourless needles, and has the composition 


C,NH,Ac-SO;K. P. P. B. 


Action of Ethyl Acetobenzalacetate on Phenylhydrazine. 
By L. Knorr and A. Bank (Ber., 18, 931—935).—These compounds 
react in the cold with formation of a substance, C,.H,,.N,O., isomeric 
with ethyl methyldiphenylpyrazenecarboxylate (this vol., p. 555), 
which it closely resembles in its chemical and physical properties. It 
is therefore named ethyl isomethyldiphenylpyrazenecarboxrylate. Ben- 
zylidenephenylhydrazine is also produced and is exclusively obtained 
if the mixture is heated for some hours on the water-bath. Ethyl 
isomethyldiphenylpyrazenecarboxylate melts at 110°, dissolves readily 
in chloroform, ether, benzene, toluene, carbon bisulphide, and hot 
alcohol, also in strong acids, but is insoluble in water and in alkali. 
The free acid, C;;H,N.O., obtained by saponifying the ether, melts at 
194° with vigorous evolution of carbonic anhydride ; it resembles its 
isomeride (loc. cit.) in its properties, is insoluble in water and in 
dilute acids, readily soluble in concentrated acids, alkalis, ether. 
benzene, alcohul, chloroform, and carbon bisulphide; its salts with 
most of tle heavy metals, form white sparingly soluble précipitates, 
whilst the salts of the alkalis and alkaline earths are readily soluble. 
Isomethyldiphenylpyrazene, C\sH,,N2, is obtained by the action of heat on 
isomethyldiphenylpyrazenecarboxylic acid. It is a weak tertiary base, 
melting at 47° and boiling at 365° (pressure 731 mm.) ; it is not acted 
on by nitrous acid, but combines with methyl iodide to form the com- 
pound C,;H,;N,I. It is insoluble in water and alkali, readily soluble in 
strong acids and in other ordinary solvents. Its salts are decompos 
by water; the stannochloride and platinochloride are described. 
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Like its isomeride, isomethyldiphenylpyrazene in alcoholic solution is 
reduced by sodium; the product, CisHisN2, however, does not crystal- 
lise; it distils at about 350° with slight decomposition, and may be 
distinguished from its isomeride (loc. cit.) by the intense blue fluores- 
cence of its solutions and by its reaction with nitrous acid, this pro- 
ducing a deep blue coloration, which is destroyed by the addition of 
alkali. The methiodide of isomethyldiphenylpyrazene melts at 192°, 
and at higher temperatures breaks up into its constituents; it is 
sparingly soluble in cold water, insoluble in alkali, ether, benzene, 
toluene, and light petroleum, readily soluble in hot water, alcohol, and 
chloroform, and crystallises from water in slender concentrically 
grouped needles. The ammonium base yieldsa platinochloride, which 
crystallises in slender orange-red needles melting at 229°. * 
. K. M. 


Monobromopyridine. By G. Cramician and P. Sitser (Ber., 18, 
721—725).—Ciamician and Dennstedt have shown that potassium 
pyrroline, when treated with bromoform, yields a monobromopyridine 
apparently identical with that obtained directly from pyridine; the 
conversion of this bromo-derivative into pyridine was unsatisfactory, so 
that absolute proof of the conversion of pyrroline into pyridine was 
not obtained (Abstr., 1882, 1214). Monobromopyridine can be more 
conveniently prepared by adding pyrroline to a solution of sodium 
ethoxide in alcohol, and then treating the mixture with bromoform in 
a reflux apparatus. This bromopyridine was then treated with nascent 
hydrogen, and the base so obtained converted into its platinochloride 
and compared crystallographically with pyridine platinochloride, when 
the complete identity of the two specimens was establised. Pe 

. J. G. 


Nitrogenous Derivatives of Chelidonic Acids. By L. Hair- 
InceR and A. Ligsen (Ber., 18, 929—931).—The authors have de- 
scribed the formation of an oxypyridine by the action of heat on 
chelidonic acid (Abstr., 1883, 871, and 1884, 1196), but it was doubt- 
ful whether this substance contained an OH- or an NH-group. The 
following experiments were made to decide this question. By the 
action of phosphorus chloride on oxypyridine, a chloropyridine, 
C;H,CIN, is produced, which closely resembles pyridine in odour and 
general behaviour; hydriodic acid converts it into iodopyridine and 
pyridine. This is a new and important confirmation of the relation 
of the nitrogenous derivatives of chelidonic acids to pyridine. When 
chloropyridine is heated it is converted into the hydrochloride of a 
new base. A methorypyridine is obtained by the action of sodium 
methylate on chloropyridine, and is isomeric with the methylated 
oxypyridine from oxypyridine and methyl iodide, or from methy]- 
ammonchelidonic acid. Methoxypyridine is shown by its propertics 

CH : CH 
to be an ether, NC_____SC-0Me, whilst in the isomeride the 
\CH : CH 
methyl-group must be assumed to be united to the nitrogen, 
NMe<GH gE>Co. The close analogy between the methylated 
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oxypyridine and oxypyridine indicates that the latter likewise. con- 
tains hydrogen united to nitrogen, NH<GH OH>O0. Chloropyri- 


CH : CH 
dine is assumed to be NC. \ CCl. Methoxypyridine may be 
CH: CH 
converted into the isomeride by the action of heat, whilst hydriodic 
acid converts it into oxypyridine. A. K. M. 


New Methypiperidine (f-Picoline Hexahydride). By A. 
Hesextet (Ber., 18, 910—913).—-Picoline, prepared by Zanoni’s 
method (Ann. di Chim., 1882, 13), from acetamide, glycerol, and 
phosphoric anhydride, boils at 141°5—143°5°; it is converted into 
the hexahydride when reduced by Ladenburg’s method (Abstr., 1884, 
1054). The author proposes the name pipecoline for this hexahydride. 
Pipecoline hydrochloride forms a pale yellow, almost white salt, and 
yields the free base when decomposed by potassium hydroxide, as a 
colourless oil resembling piperidine in odour; it boils at 124—126°, 
and has a sp. gr. 0°8698 at 0° and 0°8684 at 4°. The vapour-density 
determination gave the molecular weight 98:14. (@-Picoline and 
B-pipecoline have the constitution [N : Me = 1: 3]. 

Pipecoline vodide, CsH,;;N,HI, forms long colourless needles melting 
at 131°; with cadmium iodide it forms a crystalline precipitate of 
the double iodide, (CsH,;N,H1).,CdI,+ H,O, which melts at 144— 
145°. Pipecoline yields no precipitate with mercuric chloride ; its 
platinochlorde, (CeH,3N)2,H,PtCl,, forms orange prisms, soluble in 
water, and melts at 192°. The awrochloride, Cs5H,,N,HAuCh, is a 
yellow crystalline compound, soluble in water, and melts at 130—131°. 
The picrate, CsH\sN*C,H,(NO,),;-OH, forms pale yellow prisms, which 
are soluble in water and in alcohol, and melt at 136—138°. 

YP. Rm 

8-Pyridinetricarboxylic Acid. By R. Voicr (Annalen, 228, 
29—55).—By the action of potassium permanganate (6 mols.) on 
A-collidine (1 mol.) in a reflux apparatus, 8-pyridinetricarboxylic acid 
is obtained together with lutidinemonocarboxylic and picolinedicar- 
boxylic acids and unaltered collidine. In order to extract pure 
pyridinetricarboxylic acid from this mixture, the precipitated oxide 
of manganese is removed by filtration and extracted with hot water. 
The collective filtrates are concentrated and mixed with a slight 
excess of dilute sulphuric acid. After an interval of 24 hours the 
precipitate is collected, dried, and then digested with alcohol. When 
hydrogen chloride is passed into this alcoholic solution, the ethylic 
salts of pyridinetricarboxylic, lutidinemonocarboxylic, and _picolinedi- 
carboxylic acids are formed. On evaporation, ethyl pyridinetricarboxy- 
late crystallises out, but the ethereal salts of the other acids are liquid. 
The crystalline mass is saponified with baryta-water and the resulting 
barium salt decomposed by dilute sulphuric acid. Pure B-pyridine- 
tricarborylic acid, C;NH,(COOH); + 2H.0, forms needle-shaped 
crystals, freely solublein hot water. It melts with decomposition at 
227°. Its formation from f-collidine shows that it is -vmmetrical 
pyridinetricarboxylic acid. A careful comparison of this acid with 
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Béttinger’s B-pyridinetricarboxylic acid, obtained by the oxidation of 
uvitonic acid (Abstr., 1881, 181), shows that the acids are identical. 
The author, however, points out that many of Béttinger’s statements 
concerning this acid and its salts are incorrect. 

With the exception of the magnesium and alkali salts, the normal 
salts of this acid are either insoluble or sparingly soluble in water. 
They are formed by the action of the free acid on metallic acetates, 
except in the case of the potassium salt, when this reaction yields the 
acid salt, C;NH,(COOH)..COOK + H,0O, crystallising in needles. 

The normal potassium salt, CINH(COOK); + 5H,0, is deposited 
in needles or prisms, when alcohol is added to a mixture of potassium 
acetate and the neutral ammonium salt. The crystalline calcium salt, 
[C;NH,(COO);].Cas + 4H,O, and the amorphous bariwm salt, 


[C,NH.(COO),].Ba, + 6H,0, 


are sparingly soluble. A concentrated solution of the latter salt in 
hydrochloric acid deposits crystals of the hydrogen barium salt, 


[C,NH,(COOH),COO}],Ba + 4H,0. 


The magnesium salt, [C;NH,(COO);].Mg, + 12H.0, forms white 
needle-shaped crystals, freely soluble in water. The characteristic 
copper salt, [C;NH,(COQ);]|,Cu; + 12H,0, is sparingly soluble in 
water and dilute acetic acid. The silver salt, C;NH,(COOAg); + 
13H,O, is amorphous. Ethyl pyridinetricarborylate, C(NH(COOEt);, 
crystallises in white needles melting at 127°5°, which dissolve freely 
in ether and in hot alcohol. When treated with ammonia at 160°, it 
is converted into an amide which melts above 280°. It dissolves in 
water and alcohol. On cautious sublimation between watch-glasses, 
symmetrical pyridinetricarboxylic acid is converted into isonicotinic 
acid, C\NH,COOH. 

The author has also investigated the pyridinedicarboxylic acid pre- 
pared from picolinemonocarboxylic acid, and he fully confirms the 
accuracy of Béttinger’s results. As three dicarboxylic acids are knowu 
which are decomposed by heat into carbonic anhydride and iso- 
nicotinic acid, it appears that in one case a migration of the carboxyl- 
group must take place during the act of decomposition. 

W. C. W. 


Methochlorides of Pyridine and of Quinoline Bases. By 
E. Ostermayer (Ber., 18, 591—601 ; compare this vol., pp. 672, 673). 
—The methochlorides were obtained by saturating the base with 
hydrochloric acid, adding methyl alcohol, and heating the whole in 
sealed tubes. The compounds which they form with iodine chloride 
(prepared by passing a current of chlorine into water in which iodine 
is suspended) are especially characteristic. 

Pyridine methochloride, C;NH;MeCl + ?H.0, forms exceedingly deli- 
quescent crystals, and could not be analysed. The platinochloride 
forms large orange-red prisms melting at 186—188° ; the aurochloride 
crystallises from acid solutions in small needles melting at 252—253°; 
its neutral aqueous solution deposits gold when boiled. The metho- 
picrate, C;sNH;Me-O-C,H.(NO,); + 3H.,0, melts at 34°, and explodes 
violently at a higher temperature. It forms large, greenish-yellow 
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needles, which lose their water of crystallisation wher exposed to the 
air. Pyridine methochloride chloriodide, C;NH;MeC1,ICl, forms lemon- 
yellow scales, soluble in hot water containing hydrochloric acid. It 
melts at 81—82°. 

Quinoline methoplatinochloride forms yellow scales melting with 
decomposition at 230°; the awrochloride is crystalline, sparingly solu- 
ble, and melts at 205°. When heated with zinc chloride, the metho- 
chloride yields a base, CxN,H»O, crystallising in large glistening 
rhombic columns, and melting at 72—75°. It is probably an isomeride 
of La Coste’s quinolinemethy] oxide. Its hydrochloride forms colour- 
less needles melting at 112°; its platinochloride is almost insoluble in 
water, and melts at 190°, and its aurochloride, C»N2H»O,HAuCk, is 
also sparingly soluble. 

Dimethylamidohydroquinoline hydrochloride, NMe.*C,NH,,Cl, was ob- 
tained by the reduction of dimethylamidoquinoline with tin and 
hydrochloric acid. The free base liberated by alkalis appears to be 
liquid, is intensely disagreeable in smell, and has a very caustic action 
on the skin. The chloriodide, NMe.*C,NH,MeCl1,ICl, forms small 
yellow rhombic crystals melting at 127°. 

Diquinoline methochloride chloriodide, CyN2H,,Me-,Cl,,21Cl, forms 
= yellow needles, very sparingly soluble in water, and melting at 
238°. 

The author points out the great similarity of these methochlorides 
of various bases, and their peculiar property of forming compounds 
with chlorine iodide. When the methiodides are brought into contact 


with chlorine iodide, iodine is separated and they are converted into 
methochlorides. The author considers that the chloriodides are either 
additive products (analogous to the dibromide previously described), 
or simply molecular compounds. L, T. TF. 


Alkylquinoline-derivatives. By A. Craus (Ber., 18, 410—412). 
—A reply to Bernthsen (this vol., p. 558). 


Ammonium Bases derived from Quinoline. By A. BeRnTHsEN 
(Ber., 18, 1014—1018).—A reply to Claus. 


Quinoline Iodides. By W. La Cosre (Ber., 18, 780—785).— 
Moniodoquinoline, CyNH,I, may be prepared by a modification of 
Hlasiwetz and Weselsky’s method of preparing iodo-derivatives of 
aromatic compounds. Pure quinoline, mixed with a little less than 
the theoretical amount of iodine required to form the mono-substi- 
tution-compound, mercuric oxide, and a concentrated solution of 
potassium iodide is heated in a sealed tube at 160—170°. A brown 
resinous mass is obtained, which becomes crystalline after a time ; to 
isolate the iodoquinoline, this substance is heated with sulphurous 
anhydride in order to destroy small quantities of additive compounds 
formed. Excess of soda is then added and the mixture gently heated 
for some time, when on distillation the iodoquinoline comes over with 
the steam, and on cooling forms a cake of brown crystals; it is further 
purified by means of solution in light petroleum or alcohol, decolorised 
with animal charcoal, and is then allowed to crystallise. It still, 
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however, contains considerable quantities of unaltered quinoline, 
which is removed either by distillation or by treatment with dilute 
hydrochloric acid. 

Iodoquinoline may also be easily obtained in considerable quan- 
tities by heating 6 parts of quinoline with 3 parts of iodine and 2 parts 
of hydriodic acid in a concentrated solution of potassium iodide at 
240° ; the product obtained is very pure. This reaction yields similar 
products with the homologues of quinoline. 

Moniodoquinoline is very soluble in ether and alcohol, less soluble 
in light petroleum, practically insoluble in cold water, slightly soluble 
in hot water. It crystallises in long, colourless, thin needles or thick 
prisms, melts at 62—63°, has a sp. gr. of 1°9334, is easily distilled 
with steam, and can be distilled alone in small quantities. 

Todoquinoline hydrochloride, C,N H,I,HCl + $H,0, crystallises from 
its hydrochloric acid solution in small yellow needles. The platino- 
chloride, (CsNH,I)2,H,PtCl, + 2H,0, crystallises from boiling water in 
glistening yellow needles or tablets. Lodoquinoline methiodide, 
C,NH,I,Mel, crystallises in glistening, golden-yellow tablets, sparingly 
soluble in alcohol or cold water, readily in boiling water, practically 
insoluble in ether. By digesting this compound with freshly preci- 
pitated silver chloride, iodoquinoline methochloride, CsNH,IMeCl, is 
obtained. It is slightly soluble in cold, but more readily in hot 
water; it has an intensely bitter taste, and forms a pluatinuchloride, 
(C,NH,[Me),PtCl,. 

Orthiodomethylquinoline, C,NHsMel, has been prepared in the same 
way as iodoquinoline ; it forms small, yellowish needles, melts at 73— 


74°, and yields an insoluble platinochloride, (C)NH;Mel),,H.PtCls, 
erystallising i in reddish-yellow needles. A. P. 


Synthetical Lutidine. By W. Epstein (Ber., 18, 883).—A 
lutiline is obtained by the action of aldehyde ammonia on ethy! aceto- 
acetate; it boils at 145—146°, forms a platinochloride, melting at 
216°, an aurochloride, melting at 119°, a picrate, which melts at 
161, and a dichromate melting at 92°. The compound with mercuric 
chloride melts at 155°. When oxidised by potassium permanganate, 
it forms isoctnchomeronic acid. se 


Isolation of the so-called 2-Lutidine. By A. Lavensure and 
C.F. Rorn (Ber., 18, 913—920).—In a former communication the 
authors described a lutidine obtained from commercial picoline. In 
this paper an account is given of another lutidine obtained from the 
bases of animal tar, and contained in the fraction boiling at 158— 
160°. The fraction dissolved in an excess of hydrochloric acid yields 
& precipitate with mercuric chloride, which is easily soluble in hot 
water, from which it crystallises in long, highly refractive, white 
needles, melting at 130°. This salt, when decomposed by caustic 
potash, yields the free base, which is a liquid somewhat soluble in 
cold water, but less soluble in hot water, and easily soluble in ether 
and in alcohol. It has a sp. gr. of 0°9503 at 0°. It differs from pico- 
line, inasmuch as neither with hydrochloric acid nor benzoic chloride 
does it yield a red coloration. The platinochloride, (C;NH,)2,H,PtCh, 
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forms orange-yellow prisms, or light yellow, shining tablets, soluble in 
water and melting at 230°. The aurochloride, C;NH,,HAuCl,, is 
obtained as an amorphous precipitate, which becomes crystalline 
after a time; it is sparingly soluble in water, more easily in dilute 
hydrochloric acid. 

Lutidine, when oxidised by potassium permanganate, is converted 
into a-y-pyridinecarborylic acid. This crystallises from water in 
lustrous colourless leafiets, having the composition C;NH;O, + H,0; 
it is easily soluble in hot water, but only sparingly in cold water ; 
it melts at 235°. Ether and benzene dissolve it but sparingly, alcohol 
more easily. Its solutions give a yellowish-red coloration with ferrous 
salts. The authors regard this acid as identical with Bottinger’s 
pyridinedicarboxylic acid (Abstr., 1881, 612) ; also with the lutidinic 
acid described by Weidel and Herzig (Monaish., 1,1). The presence 

<of slight impurities materially affects the properties of this acid, which 

fact the authors consider as sufficiently explaining the difference 
between their observations and those of Weidel and Herzig. The 
following salts are described :—The calcium salt, C;H,;NO,Ca + H,O, 
crystallises in leaflets; it is sparingly solnble in water; the copper 
salt furms a light blue, amorphous precipitate, which on boiling 
becomes crystalline; the lead salt is a heavy, amorphous precipitate ; 
the barium salt crystallises from water in well-defined crystals ; the 
silver salt is insoluble in water and is obtained as a voluminous pre- 
cipitate, which becomes crystalline after a time. 

This pyvidinedicarboxylic acid is resolved by heat into carbonic 
anhydride and isonicotinic acid, the production of which shows the 
acid to be the a-y-pyridinedicarboxylic acid, and consequently that 
the lutidine from which it is formed must he a-y-lutidine. 

a-y-Lutidine, reduced by treating its alcoholic solution with sodium, 
yields a-y-hydrolutidine, C;H,sN, a liquid boiling at 140—142°; it is 
miscible with water, alcohol, and ether, has an odour like that of the 
piperidine bases, and a strongly alkaline reaction; it fumes with 
hydrochloric acid, and has a sp. gr. of 0°8615 at 0°. The secondary 
character of this base is shown by its combining with carbon bisulphide 
and with benzoic chloride, forming a crystalline compound with the 
latter. Its hydrochloride, C;H,N,HCl, is easily soluble in water, 
and crystallises in long colourless needles, melting at 235°. The 
hydrobromide, C,H,;N,HBr, forms easily soluble needle-shaped crystals. 
The platinochloride, (C;H,:N )2,H,PtCl,, crystallises in light yellow 
needles, and is sparingly soluble in water. 

The authors have isolated naphthalene from the higher fractions of 
the bases of animal tar. 

One of the authors proposes the following method of naming the 
bases homologous with piperidine :— 


Pyridine, C;H;N. | Piperidine, C;H,)NH. 
Picoline, C;H,MeN. Pipecoline, C;H»MeNH. 
Lutidine, C,H,Me.N. Lupetidine, C;H,Me,N H. 
Collidine, C,H,,N. Copellidine, ae . 
P. P. B. 
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Reduction and Oxidation-products of Aldehyde-collidine. 
By C. Diirxorr (Ber., 18, 920—929).—Aldehyde-collidine, C,HuN, 
is obtained by heating ethylidene chloride (from paraldehyde) with an 
excess of ammonia for nine hours at 160°. It boils at 176°; its sp. gr. 
is 0°9389 compared with water at 4°. On reducing the pure collidine 
by Ladenburg’s method, a hexahydride (copellidine), C;H,,N(Abstr., 
1884, 1054), is obtained, which is best purified by means of its nitroso- 
derivative. It boils at 162—164°, and forms a colourless oily liquid 
of strongly alkaline reaction and penetrating ammoniacal odour ; its 
physiological action is similar to that of conine, although much weaker. 
Its sp. gr. is 0°8653 at 0° and 0°8546 at 15°, compared with water at 
4°. The hydrochloride, melting at 171°, hydrobromide, C,H,;N,HBr, 
melting at 165°, hydriodide, aurochloride, Cs Hy,,N,HAuCl,, melting at 
105°, and platinochloride, (CsH,;N)2,H,PtCle, melting at 105° or 145 
—147° when dried, are described. The hexahydride reacts violently 
with benzoic chloride even at the ordinary temperature, a white crys- 
talline mass being produced; it also yields an acetyl-derivative, 
C.H,.NAc, which forms a yellowish neutral liquid, having an odour 
recalling that of nicotine; its sp. gr. is 0°9787 at 0° and 0°9660 at 
21°, compared with water at 4°. Copellidine reacts with methyl 
iodide with formation of dimethylcopellidinium iodide, C,H,.Me.I, 
crystallising in long white needles, and melting at 267—268°, and 
methylcopellidine, CsHi,.NMe, a colourless oil boiling at 164—165°, 
and having strongly alkaline properties. It is sparingly soluble in 
water; its sp. gr. is 0°8519 at 0° and 0°8440 at 13°, compared with 
water at 4°. Methylcopellidine closely resembles collidine; it has 
the odour of the pyridine bases, and has lost the penetrating smell of 
the hexahydride; it combines with methyl iodide with explosive 
violence to form dimethylcopellidium iodide. The hydrobromide, 
C.H,.NMe,HBr, melting at 151°, hydrochloride, aurochloride, platino- 
chloride, and picrate, melting at 112°, have been prepared, and 
also the platinochloride, (CsHisNMe,),,PtCl, and mercuriochloride, 
(CsHisNMe,).,HgCl, of dimethylcopellidintum. When dimethyl- 
copellidinium iodide is treated with silver oxide and the resulting 
hydroxide submitted to distillation, water is eliminated and dimethyl- 
copellidine, CsH,sNMe,, obtained. This is a colourless strongly alka- 
line liquid, boiling at 171—173°, and of offensive odour, recalling 
that of trimethylamine ; its sp. gr. is 0°7816 at 25° compared with water 
at 4°. The aurochloride and platinochloride, (CsH,,N Me,).,H,PtCh, 
are described. The base combines with methyl iodide to form 
trimethylcopellidinium iodide. 

Aldehyde-collidine is violently acted on by a boiling solution of 
potassium permanganate, the greater portion being oxidised to car- 
bonic anhydride, a small quantity of pyridinecarboxylic acid being 
however also obtained. A better result is obtained by digesting the 
base for 48 hours with a 2 per cent. perman; anate solution, and then 
heating for a short time at 60°. The pro uct is a methylpyridine- 
carboxylic acid, C;sNH;Me‘COOH;; it crystallises in prisms, is ex- 
tremely soluble in water, and melts at 194—196°. It is concluded 
from this that collidine is an ethylmethylpyridine. A. K. M. 
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Trimethylquinizine-derivatives. By S. Hauer (Ber., 18, 706 
—709).—These compounds were prepared from pseudocumylhydrazine 
by the methods described by Knorr for the preparation of quinizine 
compounds (Abstr., 1884, 302, 1153, and 1377. 

Ethyl pseudocumylizinacetoacetute, CH»O.Neacrystallises in long 
yellow needles or prisms, melts at 77—78°, is sparingly soluble in cold 
alcohol and light petroleum, readily soluble in hot alcohol and ether. 
It is very unstable, soon resinifying even in closed vessels. 

Tetramethyloxyquinizine, CSNH;Me,0: NH [Mey = 1:3: 4: 27], 
termed y-cumylmethyloxyquinizine by the author, forms lustrous 
crystals melting at 154—155°, is sparingly soluble in water, ether, 
light petroleum, and alkalis, readily in alcohol and in hydrochloric 
avid. 

Pentameth . ne pg 3"; meee en C,NH;Me,O : NMe 
[Me, : NMe: :O= : 4: 1’, 2’: 2°: 4’), crystallises in pale 
yellow ne ed at 105-106" , 18 dit A soluble in cold water 
and ether, readily in hot water, alcohol, benzene, and chloroform. In 
aqueous solution, it gives a red coloration with ferric chloride and a 
blue-green coloration with nitrous acid. It dissolves in pure nitric 
acid with deep-red colour; on adding water, the nitro-derivative 
separates as a rose-coloured crystalline mass. With benzaldehyde in 
the presence of hydrochloric acid, it yields a condensation-product 
crystallising in white needles. 

Isonitrosotetramethyloxwyquinizine, C,2H,s0,N;, crystallises in yellow 
needles and melts at 156°, is very sparingly soluble in water, readily 
in alcohol, ether, and hot hydrochloric and glacial acetic acids. 


A. J. G. 


Reactions of Alkaloids. By O. pe Coninck (Bull. Soc. Chim., 
43, 236—247).—A continuation of the author’s work on this subject 
(this vol., p. 671). Carbon bisulphide acts very slightly on quinoline, 
small transparent crystals being formed after two or three days. 

Commercial cicutine, which is a mixture of cicutine and methyl- 
cicutine, on treatment with metallic sodium and subsequent extraction 
with ether, yields a sodium-derivative, which is not decomposed by 
water; whilst pure cicutine yields a sodium-compound from which 
the cicutine may be again obtained on the addition of water. Carbon 
bisulphide acts violently on cicutine, forming a thick brownish-yellow 
liquid of a disagreeable odour; on cooling, this liquid may be solidi- 
fied. The platinochloride of commercial cicutine, although not altered 
by slow evaporation or even gentle boiling, is completely decomposed 
by rapid or long-continued ebullition. On dissolving this platino- 
chloride in water, a few drops of an oily substance are always 
observed, which dissolve on gentle heating, but reappear on cooling. 
Pure cicutine platinochloride, however, dissolves quite readily in the 
cold, and on boiling its solution, cicutine is given off, and the platinic 
chloride thus set at liberty reacts on the undecomposed platino- 
chloride, forming a blackish amorphous compound. 

Nicotine is not acted on by carbon bisulphide, nor is its platino- 
chloride altered by boiling. On treating nicotine with metallic 
sodium, and extracting the crystalline mass thus formed with water, 
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a liquid is obtained which has most of the characteristics of nicotine, 
but is more viscous. 

If the methiodides of the pyridic alkaloids are heated with potash, 
a resinous compound is formed, and on adding a small quantity of 
water and pouring into water acidulated with hydrochloric acid, a 
red coloration is developed. 

a- and f-collidines and analogous alkaloids yield an exceedingly 
characteristic odour when the methiodides are gently heated with 
potash ; this odour is quite distinct from that observed on the similar 
treatment of a-picoline, B- and y-lutidines, and the pyridine-deriva- 
tives of cinchonine and brucine. The modified platinochlorides of 
pyridic bases obtained by boiling the normal compounds are unaltered 
by even the strongest hot hydrochloric acid. 

Piperidine is quite unaffected by metallic sodium, no polymerisa- 
tion taking place. A. P. 


Creatines and Creatinines. By E. Duvitiier (Compt. rend., 
100, 916—917).— Cyanamide (1 mol.) and a few drops of ammonia 
are added to a saturated aqueous solution of a-etliylumidopropionic 
acid (1 mol.), and the mixture allowed to stand for some months until 
the dicyandiamide has crystallised out. The liquid is then concen- 
trated on a water-bath, when it deposits prismatic crystals frequently 
grouped in bundles. On further concentration, the liquid deposits a 
mixture of the prismatic crystals with rhombohedral crystals of un- 
altered acid. The prismatic crystals are purified by recrystallisation. 


They are anhydrous, and consist of «-ethylamidopropionocyamidine, 


HN: 0< 5 COS cHMe, soluble in alcohol, but much more soluble 
in water. At17°, it requires 3:7 parts of water, aud at 16° 18 parts 


of alcohol for complete solution. C. H. B 


Brucine. By A. Hanssen (Ber., 18, 777—779).—The platino- 
chloride of the oxidation-product obtained from brucine (this vol., 
p. 276) is decomposed by sulphuric acid, the chlorine removed by 
silver oxide, and the solution evaporated to a thin syrup, when it yields 
brilliant crystals of the oxidation-product C,.H,.N.0O, + 2H,0; it is 
unaltered in the air, but on drying at 105° gives up 2 mols. H,O, 
and forms a porcelain-like mass. It melts at 263—264°, with evolu- 
tion of carbonic anhydride; no definite substance could be isolated 
from the residue. The oxidation-product is probably an acid, but 
definite salts have not yet been obtained. When suspended in alcohol 
and treated with hydrogen chloride, fine crystals of the chloride are 
obtained. 

On heating the oxidation-product with hydrochloric acid in a sealed 
tube at the temperature used in separating the methoxyl-group from 
brucine, no gas was evolved; but on raising the temperature to 180°, 
methyl chloride was given off abundantly. Anhydrous acetic avid 
does not react with the oxidation-product, it therefore appears that the 
altered compound contains a methoxyl-group. 

The ammonium base obtained from methyl bracine by treatment 
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with silver oxide forms slender pale yellow crystals ; it rapidly absorbs 
carbonic anhydride from the air, and melts at 250—251°. A. P. 


Preparation of Daturine from Stramonium Seed. By J. D. 
A. Harvz (Pharm. J. Trans. [3], 15, 203—204).—The fatty matter is 
first extracted by macerating aud percolating the coarsely ground dry 
seed with light petroleum; the exhausted seed is again dried and 
treated a second time with petroleum, this petroleum being then used 
for extracting a fresh quantity of seed. In a similar manner the 
alkaloid is extracted by means of 60 per cent. alcohol; the extract is 
filtered, concentrated, treated with caustic soda, and agitated with 
benzene. By washing with dilute sulphuric acid, the alkaloid is 
removed as sulphate, which is decomposed with alkali and again 
agitated with benzene to dissolve the daturine. The benzene solution 
is filtered and allowed to crystallise. The yield is 0°167 per cent. of 
the dried stramonium seed. D. A. L. 


Harmine and Harmaline. By O. Fiscner and E. Tivser (Ber., 
18, 400—406).—The method of obtaining these bases is described by 
Fritzsche (Annalen, 64, 365). Harmine crystallises from wood spirit 
in longish needles, melting at 256—257° with blackening, and sub- 
limes with partial decomposition. Harmaline forms small yellowish 
plates melting at 238° with decomposition. The tirst-mentioned base 
yields colourless salts which, in dilute solution, exhibit an indigo-blue 
fluorescence, whilst the salts of the second base are coloured and 
resemble the acridine-derivatives in their strong fluorescence ; harma- 
linesulphonic acid in dilute aqueous solution exhibits a splendid 
azure-blue fluorescence. Neither of the two bases yields either a 
diazo- or a nitroso-derivative. When harmaline is acted on by zinc 
and hydrochloric acid, 4 new base is produced which does give a 
nitroso-compound indicating that the nitrogen has become reduced. 
The analysis of harmine gave figures agreeing fairly with Fritzsche’s 
formula C,,H,,N,0, whilst the numbers obtained for harmaline deviat 
somewhat from the formula C,,H,N.O. By the action of methyl 
iodide on harmine, the methiodide, C,;H,.N,O,Mel, is produced, erys- 
tallising in long needles melting at 298°, and is converted into the 
ammonium base by alkalis and by moist silver oxide. When harmine 
is heated with concentrated hydrochloric acid at 140°, methyl chloride 
is eliminated, and a compound, harmol, C,,H,N,O, formed, which has 
the properties of a phenol. It is soluble in acids and in caustic alka- 
lis, from which it is precipitated by carbonic anhydride, is almost 
insoluble in water, sparingly soluble in absolute, moderately in aqueous 
alcohol. When gently heated with phosphorus pentachloride and 
oxychloride, a chloride is produced which is extremely soluble in 
water. 

Harminic acid, CyHsN,0,, is formed by the oxidation of harmine 
by means of chromic acid; it is sparingly soluble in hot water and 
nearly insoluble in alcohol, ether, chloroform, and benzene; it darkens 
at 300°, and melts at 345° with evolution of carbonic anhydride and 
production of a crystalline sublimate of the formula C,H,N,;_ this 
is a base which is very readily soluble in alcohol and chloroform, 
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moderately in water, and less so in ether and benzene. It melts at 
183°, and yields characteristic auro- and platino-chlorides, 


(C,H.N:)2,H,PtCh. 


The properties of this base and of harmine lead to the conclusion that 
the nitrogen is present in the ring-form. 

Harmaline yields a methiodide, C,;H,,N,0,MelI, which is distin- 
guished from that of harmine by its yellow colour, greater solubility, 
and melting point (260°). Harmalol, obtained by the action of hydro- 
chloric acid on harmaline, forms an orange to brick-red, crystalline 
powder, somewhat soluble in water with a magnificent green fluor- 
escence; it darkens at 180°, and melts at 212° with decomposition. 
Harmaline hydrochloride crystallises from water in small yellow 
needles. Harminic acid could not be obtained by the action of 
chromic acid on the base. The seeds of Peganum harmala contain 
(besides harmine and harmaline) a yellow colouring matter, soluble in 
alkalis and acids, and possibly identical with harmalol. 

A. K. M. 


Constituents of Ergot of Rye. By R. Kospert (Chem. Centr., 
1885, 66—67).—Coarsely pulverised ergot of rye was extracted with 
ether and then with alcohol, both avidified with sulphuric acid, and 
finally with water. The aqueous extract was precipitated with lead 
acetate, filtered, and the filtrate treated with ammonia and lead 
acetate, which throws down the lead salt of ergotic acid; this was 
well washed and decomposed with sulphuretted hydrogen, the solu- 
tion concentrated in a vacuum, and precipitated and washed with 
absolute alcohol. Ergotic acid is hygroscopic, and its aqueous solu- 
tion gives precipitates with lime and baryta-water: it contains 
nitrogen. Purification with animal charcoal or fractional precipita- 
tion yields a snow-white substance which contains, however, only a trace 
of nitrogen. The same compound is obtained by extracting the ergot 
of rye directly with warm water, and is considered by the author as a 
carbohydrate analogous to dextrin. 

Sphacelic acid is obtained from ergot which has been digested for 
12 hours with cold dilute acid and extracted with ether, by treating 
it with alcohol; the alcoholic solution is precipitated with baryta, and 
the filtrate with sulphuric acid, the latter being removed by lead 
hydroxide, and the filtrate evaporated to dryness, treated with ether 
to dissolve fat, and then dissolved in sodium carbonate and thrown 
down by dilute acid. It is insoluble in water, scarcely so in ether 
and chloroform, easily in alcohol. 

Cornutine is obtained from the weak acid extract by neutralising, 
evaporating to dryness, extracting with alcohol, and treating the 
residue after expulsion of the alcohol with ethyl acetate; it is re- 
moved from its solution in the latter by agitation with a weak 
aqueous solution of citric acid: it was not, however, obtained free 
from other alkaloids. J. K. C, 


Cornutine and Ergotinine. By C. Tanrer (J. Pharm. [5], 11, 
309—313).—The author criticises Kobert’s claim to have separated 
from ergot of rye in an impure state three new principles, which he 
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calls ergotic acid, sphacelic acid, and cornutine (preceding Abstract). 
The author complains that nothing is said about the separation of 
cornutine from the alkaloids which accompany it. If an acidulated 
solution of ergotinine is exposed for some time to the air, it becomes 
more or less coloured, and finally the product which it contains gives 
exactly the reactions which Kobert has attributed to cornutine. Hence 
cornutine is only ergotinine more or less profoundly altered. 


>: 
Behaviour of the Bile Acids with Gelatin and Gelatin Pep- 
tones. By F. Emicu (Monatsh. Chem., 6, 95—103; comp. Abstr., 
1883, 673).—Glycocholic acid does not precipitate gelatin solutions, 
but taurocholic acid does, even from very dilute solutions, and ina 
very complete manner; the taurocholic acid cannot be removed from 
the precipitate by boiling alcohol. 1 part of gelatin combines with 
from 0°68 to 1°49 parts of taurocholic acid. 
Taurocholic acid precipitates gelatin peptone but only incom- 
pletely. These reactions are of physiological importance. 
H. B 


Cystine. By J. Mavraner (Ber., 18, 451).—The statement made 
by the author that the substance obtained by the action of water at 
140—150° on cystine does not contain nitrogen (Abstr., 1884, 1054) 
was founded on the negative result given by Lassaigne’s test. The 
substance does, however, contain nitrogen, for it gives ammonia when 
heated with soda-lime. A. K. M. 


Malt Peptone. By F. Szymanskt (Ber., 18, 492—496).—The 
author refers to Griessmayer’s work (this Journal, 1877, ii, 521), with 
the results of which his own do not agree. Barley and malt are 
extracted with cold water, the albuminoids coagulated by heat, the 
extract neutralised with very dilute soda solution, evaporated, strongly 
acidified with acetic acid, and saturated with sodium chloride. The 
filtrate is precipitated with phosphotungstic acid, the precipitate 
washed with hot water acidified with sulphuric acid, and warmed with 
baryta-water. The liquid i~ decanted, freed from the excess of baryta, 
treated with lead hydroxide in the cold, the excess of lead removed 
by dilute sulphuric acid, a few crystals of salicylic acid added, and 
the product submitted to dialysis until the amount of ash does not 
appreciably diminish. It is then filtered, concentrated to a syrup and 
poured into 96 per cent. alcohol. The precipitate resembles in every 
respect that obtained from a fibrin peptone solution. It is tough, 
dissolves gradually in cold, readily in hot water; the dried pulverulent 
substance has a yellowish colour, dissolves in almost all proportions in 
water, more sparingly in dilute spirit, and is insoluble in 85 per cent. 
alcohol; it is free from albuminoids and from hemialbumose, its 
aqueous solution giving no precipitate with acetic acid and potassium 
ferrocyanide, nor with lead acetate, no reaction with ferric acetate, 
no precipitate with sodium chloride (or sodium chloride and acetic 
acid), none with dilute nitric acid, and no reaction with sodium sul- 
phate and acetic acid (contrary to Griessmayer’s statement). Its 
solution gives, however, the characteristic biuret reaction with alkali 


and copper sulphate. 


] 
1 
] 
y 
} 
L 
l 
l 
t 
l 
y 
’ 
t 
1 


ORGANIC CHEMISTRY. 823 


A series of experiments is described, showing that peptone is not 
only not precipitated by cupric hydroxide, but that its solution, even 
when considerably diluted, is capable of dissolving the latter. 

The following is the composition of peptone: Ash, 1‘7883 per cent., 
C = 53°62 per cent., H = 7°15 per cent.,and N=17:01 and 16°76 
per cent., the percentage of the elements being calculated on ash-free 
substance. Its specific rotary power is [«]p = —52°79°. 

A. K. M. 

Nuclein of Grape Stones. By C. Amruor (Zeit. Physiol. Chem., 
9, 138—144).—The nuclein was separated by digesting the pounded 
stones from the ripe fruit, with a 0°5 per cent. solution of sodium 
hydroxide, filtering, and allowing the filtrate to flow into dilute hydro- 
chloric acid. After purification, the determination of phosphorus and 
sulphur in the dry substance gave P = 0°89 per cent.,S = 0°35 per 
cent. Heated with water in a sealed tube it underwent decomposition, 
90 per cent. of the phosphorus being split off in the form of soluble 
compounds. The solution gave with ammonia a deep red - violet 
coloration. The author has also studied the changes which occur 
during ripening in the proportions of various constituents containing 
phosphorus, namely: (1) lecithin (soluble in alcohol ether), (2) phos- 

hates (extracted by hydrochloric acid from residue from former), 
and (8) nuclein (phosphorus determined in residue). The following 
proportional numbers, representing ratios of P per cent., were ob- 
tained at three successive stages, viz. :— 


(1.) (3. 
6th September 1: 94: 1 
30th - : 100 : 0 
30th October : 0: 
C. F. C. 


Albumin and its Oxidation. By O. Lorw (J. pr. Chem. [2], 31, 
129—154).—From the study of the silver compounds of albumin, the 
author shows that the formula C,Hi.NisSOn, assigned to it by 
Lieberkiibn, must be trebled. The origin of the numerous substances 
obtained from albumin the author believes to be due—not to their 
pre-existence in that substance, but to the mobility of its atoms. 
That the oxygen is probably mostly present as hydroxyl, and not in 
the form of ketone- or aldehyde-groups is shown by the fact that when 
albumin is treated for weeks at the ordinary temperature with alkaline 
or acid hydroxylamine solutions, no change occurs, but prolonged 
heating causes reduction, whilst substances of peculiar properties are 
obtained. Albumin when boiled with caustic potash evolves one-ninth 
of its nitrogen as ammonia, whilst when treated under pressure at 
150° with baryta, one-fifth of the nitrogen is eliminated as ammonia. 
This elimination of the nitrogen does not necessarily show that it is 
loosely combined, for many substances are known containing several 
amido-groups, which, on heating, lose ammonia with formation of 
imido-groups. Albumin is not affected by nascent hydrogen, but with 
bromine it forms an additive product. 100 grams of albumin, treated 
for several weeks in the cold with 50 c.c. of bromine, gradually 
changed to a half-fluid mass, which, even after washing with water, 
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remained yellow, owing to loosely combined bromine. Analysis gave 
24°02 per cent. of bromine. Continued washing with water causes 
gradual decomposition, but treatment with zinc and hydrochloric acid, 
or with sodium suiphide, removes the yellow colour, and the white 
product obtained contains 16°16 per cent. of bromine. This amount is 
equal to 4 atoms of bromine combining with 1 molecule of albumin on 
Lieberkiihn’s formula. The yellow bromide dissolves in ammonia 
with evolution of nitrogen; on addition of acids to this solution, a 
white precipitate containing 13°10 per cent. of bromine is obtained. 
That leucine does not pre-exist in albumin, is shown by the behaviour 
of the latter with osmic acid and potassium permanganate. Dilute 
solutions of albumin and potassium permanganate yield benzoic and 
acetic acids. The end products of the oxidation of albumin with per. 
manganate are benzoic, acetic, oxalic, succinic, formic, and hydrocyanic 
acids, ammonia and carbonic anhydride. Between albumin and these 
final products, a number of syrupy nitrogenous substances of acid 
character were obtained, which under the influence of strong bases 


or acids chiefly yield amidovaleric acid. H. P. W. 


Oxidation of Albumin with Potassium Permanganate. By 
R. Maty (Monatsh. Chem., 6, 107—156).—The only product formed 
in considerable quantity by the moderated oxidation of the albu- 
minoids is an uncrystallisable acid containing sulphur and nitrogen, 
described by Briicke (Monatsh. Chem., 2, 23). This acid is only 
formed by the oxidation of the unpeptonised albuminoids, potassium 
permanganate equal to 50 per cent. of the dry albuminoid employed 
being required to destroy all the latter; 50—100 per cent. of per- 
manganate produces a speedy oxidation, a large yield of Briicke’s 
acid, and also of another acid not precipitated by mineral acids; a 
still larger amount of permanganate destroys Briicke’s insoluble acid, 
and converts it into another substance, also not precipitated by acids. 

Briicke’s acid, or oxyprotosulphonic acid, leaves no ash on burning, is 
practically insoluble in water, and dissolves in concentrated mineral 
acids from which it is precipitated unaltered by addition of water. 
When dissolved in the minimum amount of an alkali, an acid solution 
is obtained, due in all probability to the formation of an acid salt; its 
acid properties are also shown by its solubility in, and decomposition 
of, sodium acetate, phosphate, &c. 

The acid is undoubtedly homogeneous; it differs from albumin by 
containing a larger amount of oxygen, as shown by the comparison of 
its composition with that of albumin : 


C. H. N. 8. O. 


Oxyprotosulphonic acid. 51°21 689 1459 1:77 25°54 
Albumin 52°98 7:09 15°70 182 2241 


about 4 atoms of oxygen being added for each atom of sulphur 
present. It would seem that the sulphur is oxidised to the sulphonic 
group, as, unlike albumin, the acid does not yield lead sulphide when 
treated with lead acetate, and gives sulphites when fused with caustic 
soda or heated under pressure with baryta-water. 


eo & me 2 om 


A 


BSeme we ma=~ we ]— - FTF =& @2Bzae- Fs “ 


ORGANIC CHEMISTRY. 825 


The salts are not crystalline, those of the alkalis and alkaline earths 
are soluble in water; the barium, copper, and sodium salts contain 
equivalent amounts of metal, namely, 11°73, 5°46, and 4°08 respectively. 
The free acid suspended in acidified water is digested by pepsin. 
Heated with baryta at 170° for five days, it gives the same products of 
decomposition, with the exception of tyrosine, as are yielded by albumin, 
namely, carbonic, acetic, and oxalic acids, ammonia, pyrroline, and 
leucine. Albumin, when fused with caustic soda yields parahydroxy- 
benzoic acid, oxyprotosulphonic acid does not. By the putrefaction of 
albumin, but not of oxyprotosulphonic acid, aromatic compounds, 
phenol and indole, &c., are formed. The presence of these aromatic 
groups in oxyprotosulphonic acid are, further, not indicated by 
Millon’s reagent, and hence they may have suffered hydroxylation, 
still no trace of di- or tri-oxybenzene compounds could be obtained. 
That the aromatic group still exists in oxyprotosulphonic acid is shown 
by fusing with alkali, when benzene is liberated, and by boiling with 
excess of permanganate when benzoic acid is formed, but no phthalic 
acids ; albumin also yields benzoic acid. 

The soluble acid formed at the same time as the oxyprotosulphonic 
acid can be isolated by phosphotungstic acid or by lead acetate. By 
fractionation of the barium and sodium salts, containing 12:1 per cent. 
barium and 41 per cent. sodium, it is shown that the acid is homo- 
geneous; its composition—C 48°20; H 6°65; N 13°40; S 2:00; O 30:00— 
and reactions show it to be an albuminoid and a sulphonic acid, and 
to have lost some of the fatty groups by oxidation. 

The acid formed by the oxidation of oxyprotosulphonic acid with 


excess of permanganate at ordinary temperatures is isolated by means 
of its lead and barium salts; the last contains about 28-2 per cent. 
barium. The acid contains nitrogen and sulphur and ‘gives the biuret 
reaction. H. B. 


New Reaction of Carbonic Oxide Hemoglobin. By S. 
ZatEski (Zeit. physiol. Chem., 9, 225—228).—A few drops of a dilute 
solution of cuprous chloride added to 5—10 c.c. of blood, containing 
carbonic oxide, occasions the separation of a bright red flocculent 
substance ; normal blood similarly treated gives a dark brown pre- 
cipitate. Similar results are obtained with solutions of the cupric 
salts. The reaction was obtained with blood which had been treated 
with carbonic oxide, and allowed to stand 12 days at the ordinary 
temperature. No such reaction was obtained with blood treated with 
other gases. C. F. C. 


Colouring Matter of the Blood. By M. Nencki and N. Sieser 
(Ber., 18, 392—399).—When the compound (C32H,;,CIN,FeOs),,C,;H).0 
(this vol., p. 70) is heated at 130—135°, it loses amyl alcohol alone, 
‘wd hemin crystals, C3,H3,CIN,FeO;, remain. On dissolving the pro- 
(uct in dilute soda solution and adding hydrochloric acid, hematin, 
CxHN,FeO,, is precipitated; this probably contains hydroxyl in 
the place of the chlorine of the hemin. When hemin and hematin 
are boiled for some time with acetic anhydride, a change in compo- 
sition is effected, probably from the introduction of acetyl-groups. 
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Heemin also appears to yield an additive compound with acetic anhy- 
dride. No hydrochloric acid is given off, and this fact supports the 
assumption that the chlorine is united to carbon or iron, and is not 
present as hydrochloric acid. 

Assuming that it might be an additive compound of hemin with 
albumin, CyHsCIN,FeO; + CeosHeosNieoSsOiss, the authors prepared 
hemoglobin from horse-blood according to the usual method, but 
found it to be absolutely free from chlorine and also from phosphorus. 
Concentrated nitric acid acts very violently on dry hemoglobin with 
production of paranitrobenzoic acid; globulin and some other albumi- 
noids also yield the same product. With the view to coagulate hemo- 
globin, the purified substance was treated with 93 per cent. alcohol 
for 16 hours at about 8°; the product was found, however, to consist 
of homogeneous rhombic prisms of the colour of hemoglobin, and 
insoluble not only in alcohol and ether, but also absolutely insoluble 
in water. This so-called parahemoglobin is either an isomeride or 
polymeride, its percentage composition being practically identical with 
that of hemoglobin. Dried over sulphuric acid, it loses 1°88 per cent. 
at 115—120°. It dissolves in dilute solutions of the fixed alkalis, and 
on adding an acid a brown amorphous precipitate is produced. Para- 
hemoglobin is slowly acted on by dilute aqueous mineral acids, and 
may be boiled for a long time with acidulated alcohol without decom- 
position, so that it is not suitable for the preparation of hemin. 

A. K. M. 

Decomposition-products of the Colouring Matters of the 
Blood. By F. Hopps-Sryter (Ber., 18, 601—606).—The author dis- 
cusses the relative merits of his own and Nencki and Sieber’s (this 
vol., p. 69) processes, for the preparation of crystalline hemin. The 
author admits that the extraction with amyl alcohol acidified with 
hydrochloric acid is more rapid than that with glacial acetic acid, but 
points out that even pure amy] alcohol acidified with hydrochloric acid 
becomes coloured by comparatively short digestion, and this coloration 
is imparted to the hemin crystals. He considers the use of glacial 
acetic acid to be preferable to that of amyl alcohol. He also discusses 
the results obtained by Nencki and Sieber (Joc. cit.), and comes to the 
conclusion that these results do not justify the formula and equations 
proposed by those investigators. L. T. T. 


Conchiolin, and the Occurrence of Chitin in the Cephalo- 
poda. By C. F. W. Kruxensere (Ber., 18, 989—993).—Conchiolin 
may be obtained in exceptional purity from the egg-shells of certain 
molluscs (Murex trunculus, Buccinum undatum). These are treated 
with cold dilute hydrochloric acid, extracted with alcohol and ether to 
remove the fat, and freed from albuminoids by acid pepsin and neutral 
trypsin solutions at 38°. The mucin is then removed by 3—4 days’ 
maceration with 10 to 20 per cent. soda solution, when pure conchiolin 
remains. In its properties and composition it appears to be closely 
- related to cornein. Both compounds are soluble in water, alcohol, 
ether, cold and boiling acetic acid, insoluble in dilute mineral acids, and 
are acted on by soda with difficulty, which colours them yellow (dis- 
tinction from chitin). On boiling conchiolin with dilute sulphuric acid, 
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leucine is produced (not cornicrystallin, distinction from cornein), 
and also tyrosine, glycine, and a substance which reduces alkaline 
copper sulphate. Leucine also appears to be the chief product when 
conchiolin is evaporated with concentrated hydrochloric acid. Con- 
chiolin gives none of the colour reactions whieh characterise the albu- 
minoids ; it yields no red coloration with Millon’s reagent (distinction 
from cornein), is coloured only yellow by the xanthoprotein reaction, 
does not colour boiling concentrated hydrochloric acid either red, 
purple, or bluish-violet, neither does it give Adamkiewicz’s reaction. 
Its composition corresponds with the formula CyH N,O,,, so that it 
bears the same relation to cornein, C3H4,N,Oj;, as ethylene alcohol 
does to oxalic acid. 

A substance of very different composition is obtained from Loligo 
vulgaris and from Sepia officinalis. Its behaviour on boiling with 
dilute sulphuric acid and on treatment with alkali, indicates its 
identity with chitin, and like this it yields glucosamine hydrochloride 
on evaporation with concentrated hydrochloric acid. Its identity with 
chitin is further confirmed by analysis. The occurrence of chitin in 
molluscs has often been stated, though not previously proved. 

A. K. M. 


Physiological Chemistry. 


Different Degrees of Resistance in Protoplasm. By O. Lozw 
(Pfliger’s Archiv, 35, 509—516).—Living protoplasm in different 
organisms differs very much in its behaviour with various reagents, 
such as silver solutions, ammonium chloride, alkaloids, &c. 

A. J. G. 

Influence of Salts on certain Digestive Processes. By E. 
Pretrrer (Chem. Centr., 1885, 26).—Sodium chloride accelerates the 
conversion of starch into sugar by means of salivary and pancreatic 
extract. A sample of starch solution which has been treated with 
sodium chloride will be free from stareh in one-third or one-fourth 
the time required by a similarly concentrated and treated solution to 
which no sodium chloride has been added. The rapidity of the pro- 
cess of saccharification increases directly with the quantity of sodium 
chloride added. Sodium carbonate hinders this change to a consider- 
able extent, and in large quantities appears to prevent it altogether. 
Sodium and magnesium sulphates also produce a similar effect, the 
latter, however, in a less marked degree. 

The diffusion of peptone solutions through parchment is assisted 
by the addition of 4 to 1 per cent. of sodium chloride or sulphate, and 
especially so by the former salt. J. K. C, 


Nitrogenous Substances Insoluble in Gastric Juice. By A. 
Sturzer (Zeit. physiol. Chem., 9, 211—221).—In almost all vege- 


tables there are found three groups of nitrogenous substances: one, 
3k 2 
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soluble in water, and represented by asparagine; the second, com- 
prising albumin, dissolved by the hydrochloric acid pepsin of the 
stomach, and chemically distinguished from amides by forming in- 
soluble compoands with copper hydroxide in neutral solutions; the 
third group is composed of all those nitrogenous substances which 
are not soluble in water orin acid pepsin. The author undertook the 
examination of the latter group, and as the results of experiments on 
the living animal would probably be rendered doubtful by the pre- 
sence of mucin and other nitrogenous matters in the excreta, due to 
the transformation of tissue, he decided on employing artificial diges- 
tion. The substance used for preliminary experiments, was commercial 
cocoa-nut cake, largely used as cattle fodder. This was treated with 
acid pepsin solution, and afterwards with variously prepared extracts, 
of pancreas, in order to remove the nitrogen as much as possible. The 
results showed that the alkaline pancreatic extract had less effect on 
protein matters than the acid pepsin, although in some cases the re- 
sults were very close. The examination of other animal secretions 
suggested itself to the author. Hoppe-Seyler denies the power of in- 
testinal secretions to dissolve albumin, and even should it be proved 
hereafter that there are ferments in the organism which have the 
power of digesting albumin, it must be remembered that such ferments 
have a less powerful action than either the gastric or pancreatic juices, 
and that food materials which are unaffected by these two secretions 
are probably valueless as nourishment. 

To prepare the extract of pancreas, the author took the pancreas of 
an ox (400 grams), freed as much as possible from fat, exposed it 
freely to the air for 24 hours, rubbed it down finely with sand, covered 
it with dilute glycerol (1 litre glycerol and 1 litre water), and after 
4—6 days pressed and filtered. When used, this extract must always 
be made alkaline by the addition of soda. 

Some of the experiments were made to determine if soda alone was 
able to dissolve nitrogenous compounds. Two samples of finely ground 
barley straw were digested with artificial gastric juice, after which there 
remained in the undissolved portion a mean of 0°206 per cent. nitrogen. 
After further digestion with } per cent. soda solution at 40° for several 
hours there remained nitrogen undissolved 0°105 per cent. Experi- 
ments with leaves of grass and palm-nut kernels yielded similar re- 
sults. Whether the soda acts simply as a solvent or causes a true 
decomposition of the substances acted on, is a question the author can- 
not answer. 

A quantity of palm-nut cake was first treated with freshly prepared 
acid pepsin solution, after which it contained an average of 0°461 per 
cent. nitrogen. Portions were then treated with 100 c.c. of pancreas 
extract to 2 grams of residue (a proportion preserved in all the experi- 
ments), } and 1 percent. soda solutions being used to give an alkaline 
reaction. The results were negative, the differences being within 
the limits of experimental error. Other observations convince the 
author that 4 to 1 per cent. soda solution without any ferment act as 
solvents equally well as when pancreas ferment is present; this he 
explains by the organic matter from the pancreatic glands diluting 
the soda and gradually diminishing its solvent powers. 
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A mixture of lucerne and grass hay which lefta residue after diges- 
tion of 0°293 per cent. nitrogen, after treatment with pancreas solution 
containing 1 per cent. soda, left 0°213 per cent.; with } per cent. 
soda, 0°271 per cent. In the former case 27 per cent., in the latter 
but 7 per cent. of the difficultly soluble nitrogen was dissolved. 
Similar experiments with the following substances show the per- 
centages dissolved by the pancreas solutions:— 

Cocoa powder, 26 per cent.; dry flesh meal, 24 per cent.; ship’s 
biscuits, 27 per cent. J. F. 


Absorption, Formation, and Storage of Fatin Animals. By 
J. Munk (Bied. Centr., 1885, 165—166).—Rape-seed oil given to a 
dog was stored up to a considerable extent, and the fat of the dog 
was afterwards found to consist of 82°4 per cent. of oleic and 12°5 per 
cent. of solid fatty acid, whilst the ordinary dog fat consists of 65°8 
per cent. oleic, and 28°8 per cent. of solid fatty acid; moreover, erucic 
acid was obtained from the fat, proving the presence of the rape oil. 
In addition to experiments described previously (Abstr., 1884, 852), 
the author has shown that in the case of the dog, the fatty acids of 
mutton suet are capable of exercising the same influence on the albu- 
minous decomposition as mutton suet or lard. After feeding with 
flesh and the acids of mutton suet, the fat in the dog consisted of 
3 parts mutton suet and 1 part true dog fat. E. W. P. 


Amount of Sugar and Reducing Substances in the Blood 
under Various Circumstances. By J. G. Orro (Pfliiger’s Archiv, 
35, 467—498).—The following are some of the conclusions arrived 
at by the author:—Normal blood contains another reducing and 
fermentable substance besides sugar. Arterial blodd is somewhat 
richer in sugar than venous blood; the total reducing substance 
contained in both is, however, identical. In hypnotism produced by 
morphine, chloral, or chloroform, the amount of reducing substance 
in the blood is considerably increased. There is no marked difference 
in the amount of sugar in the blood of a newly-born infant and that 
of its mother. During inanition, if not too long continued, the total 
amount of sugar is essentially unaltered, but the venous blood is 
either richer, or at least as rich in sugar as the arterial blood. 


A. J. G. 


Pancreatic Function of the Cephalopod Liver. By A. B. 
Grirritas (Chem. News, 51, 160).—In addition to the facts already 
brought forward (Abstr., 1884, 94) to show that the cephalopod 
liver is pancreatic in function, the following are now adduced. Por- 
tions of the organ removed from a fresh sepia had an alkaline 
reaction, converted starch into dextrose, and oil into fatty acids; 
6 mgrms. of the tissue of the organ rendered 15 c.c. of milk trans- 
parent in four hours. Moreover, the ferment, removed from the 
organ, previously hardened by treatment with alcohol, by extraction 
with glycerol, and subsequent precipitation with alcohol, converted 
starch into dextrose, and tibrin into leucine and tyrosine. The organ 
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contains neither glycocholic nor taurocholic acid nor glycogen; it is 
therefore evident that this so-called “liver” is a true pancreas. 


D. A. L. 


Excretion of Carbamide in the Human Subject. By C. 
Gentu (Pfliiger’s Archiv, 35, 581—597). 


§-Hydroxybutyric Acid in Diabetic Urine. By A. Deicumiitier, 
F. Szymanski, and B. To.uens (Annalen, 228, 92—95).—The authors 
confirm the results of Kiilz (Zeitschr. f. Biologie, 20, 165) Min- 
kowski (Archiv f. eap. Pathol and Pharmacol, 18, 35 and 147), and 
other investigators, who have detected the presence of 6-hydroxy- 


butyric acid in the urine of patients suffering from diabetes. 
W. C. W. 


Cystine not Present in Normal Human Urine. By Sraprnacen 
(Zeit. physiol. Chem., 9, 129—137).—The author’s experiments were 
made to ascertain whether cystine was a normal or abnormal con- 
stituent of human urine. It is known that in addition to ordinary 
sulphates, urine contains a considerable number of combinations of 
sulphur with organic bodies. Salkowski estimates the proportion of 
such combinations as containing fully one-fifth of the total sulphur, 
but the author thinks that proportion too high. Munk and Gscheidlen 
have estimated the compounds of cyanogen with sulphur, and 
Salkowski has isolated from normal urine small quantities of an acid 
containing both sulphur and nitrogen; but the quantity of sulphur 
contained in these substances still leaves the greater part of the 
sulphur existing in organic combinations unaccounted for. The 
richness of cystine in sulphur seems to indicate that the missing 
quantity exists in this form. Other authors, Salkowski, Mauthner, 
and Haas for example, have held the same opinion. The latter 
observed the levorotatory power of normal urine, and attributed it to 
the presence of cystine, which is strongly levorotatory. On the 
other hand, Kiilz directly denies its presence in normal urine, and its 
very slight solubility in that fluid has caused it to be sought for in 
the sediment ; but it is quite possible that more soluble modifications 
of it may exist. 

The author has examined numerous residues from normal urines 
with many reagents, and extracts with various menstrua, but from 
none of them has he been able to obtain positive indications of the 
presence of cystine; he also sought a sulphur acid which might bear 
the same relation to cystine as Jaffe and Baumann’s pheny!mercapturic 
acid to phenylcystein, but equally without success. The author 
describes other experiments, but concludes with the opinion that 
cystine is not present in normal human nrine, and that the levorotatory 
substance of Haas is not a modification of it. J. ¥. 


Poisonous Action of Hydroxylamine. By O. Lozw (Pfliiger’s 
Archiv, 35, 516—527).—Hydroxylamine is a most active poison for 
the lower organisms, both animal and vegetable, and is distinguished 
from most other substances by the very wide range of its toxic powers. 
It is therefore a powerful antiseptic, rapidly killing fungi, diatoms, 
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infusoria, &c. Seeds of the sunflower, maize, buckwheat, clover, &c., 
did not germinate after immersion in solutions of hydroxylamine 
hydrochloride (1 per 1000). The author considers that the poisonous 
nature of hydroxylamine and of phenylhydrazine points to the occur- 
rence of one or more aldehyde groups in protoplasm. A. J. G. 


Chemistry of Vegetable Physiology and Agriculture. 


Metastasis in Leaves. By T. Sacus (Chem. Centr., 1884, 945— 
947).—The author has investigated the formation and disappearance 
of starch in the chlorophyll granules of leaves under different condi- 
tions. The experiments were made in the summer of 1883, with 
18 dicotyledenous plants, belonging to various families. The presence 
of starch in the green leaves is detected by the following process :— 
The fresh green leaves are boiled with water for 10 minutes, and 
then immersed in 96 per cent. alcohol. After this treatment the 
leaves are placed in a strong solution of iodine, made by dissolving 
iodine in alcohol, and then diluting with distilled water until the 
liquid has a dark brown colour. They are allowed to remain in this 
liquid for about an hour, or until they no longer acquire colour. If after 
this the leaves are stained dark yellow, the chlorophyll granules con- 
tained no starch; if they are stained slightly black very little starch 
is present; and if dead black or black with a metallic lustre, large 
quantities of starch are present, the maximum quantity being indi- 
cated by a distinct metallic lustre. By this means it is shown that 
starch disappears from the chlorophyll granules when the plants are 
allowed to grow for a long time in a dark place, and in the light from 
those portions of the leaf which have been covered by paper or tin- 
foil. The leaves of many plants are found at sunrise to contain 
no starch, but by the evening large quantities are formed, which 
again disappears during the night. Generally a warm atmosphere 
facilitates the process, whilst a low temperature has the reverse effect. 
The conditions of growth have much to do with these changes. 
Tobacco when grown freely in soil exhibits them, but when grown 
in a flower-pot shows no variation in the starch contents. It appears 
that during the night the starch is dissolved, and passes into the stem. 
The disappearance of the starch is probably due to its conversion into 
sugar by means of a soluble ferment. Up to the present time all 
physiological observations with green leaves have been in relation to 
surface area, and not to weight; the author therefore estimates the 
quantity of starch which is developed or changed in a square metre 
of leaf surface in a unit of time. ‘This is done by drying and 
weighing measured pieces of the leaf, as free as possible from nerves 
and ribs, both in the morning and evening. In this way it was found 
that during each hour of the day a square metre of the leaf of 
Helianthus gained 0°914 gram, of Cucubita 0°680 gram, and of Itheum 
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0°652 gram of starch. During each hour of the night Helianthus 
leaves lost 0°974 gram, and Cucurbitu 0°828 gram of starch. By 
adding these two results together the total assimilation of material by 
the leaf is obtained. Calculating from these data it appears that 
under the conditions described, which are those of an average summer's 
day of 15 hours, one square metre of the leaf of Helianthus and 
Cucurbita gains 24 grams of starch, while the total assimilation in the 


case of Helianthus is 36 grams, and in that of Cucurbita 185 grams. 
W. R. D.z 


Respiration of Plants. By H. Métier (Ann. Agronom., 11, 140— 
141; from Ber. deutsch. bot. Gesells., 1884, 2, 35—41 and 306—321). 
—The author concludes from his experiments with purified nitrous 
oxide that plants cannot decompose this gas by assimilating its oxygen. 
An atmosphere of nitrous oxide arrests the geotropism and growth, 
prevents germination but does not destroy the germinative power, 
and stops the circulatory movements of the protoplasm, thus behaving 
throughout like an indifferent gas. 

The intramolecular respiration of certain plants and seeds in an 
atmosphere of nitrous oxide has also been studied. The author agrees 
with Pfeffer that in the case of most of the oily and starchy seeds the 
carbonic anhydride evolved by intramolecular respiration is about 
one-third of that evolved during normal respiration. In the case of 
some plants, however, the intramolecular respiration is much greater. 


J. M. H. M. 


Large and Small Hulled Beetroot Seed. By F. Kuperrka and 
M. Ho.irune (Bied. Centr., 1885, 184—186).—The tables of results 
show the energy of germination possessed by the seeds in larger hulls 
is greater, and the small plants are stronger than those produced from 
the seeds of the small hulls. The ratio existing between the number 
of plants from small and from large hulls is 1 : 1°71, and the ratio 
between the weights of the plants is 1:22. Consequently as the 
larger hulls are more energetic, the plants produced have greater 
opportunity to resist attacks of insects and to produce larger roots. 
Hollrung, on the other hand, finds the difference between the energy 
of germination of small and large hulls, is in favour of small hulls ; 
he also is unable to find that the plants from large hulls are any 
stronger than those from the small. E. W. P. 


Existence of Manganese in Plants. By G. Campant (Gazzetta, 
14, 515—516).—This paper is a controversial note, and contains no 
new chemical facts. fe me A 


Percentage of Alkaloids in Different Varieties of Lupines. 
By E. Hitter (Landw. Versuchs-Stat., 31, 336—341).—The results 
which Hiller has obtained regarding the percentage of total alkaloids 
in varieties of lupines are lower by 0°04—0°15 per cent. than those 
obtained by Tauber. JL. hirsutus is, however, an exception, as 0'U2 
per cent. higher was found. Variation in the percentage due to 
weather, manure, and soil was also found. On examining the unripe 
seeds for alkaloids, it appeared that in the case of L. luteus the per- 
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centage was the same; in L. hirsutus, slightly less; and in L. termis, 
slightly more. Tables showing the percentage of solid and liquid 
alkaloids present in all varieties are given. E. W. P. 


Adonis Cupaniana. By V. Cerve wo (Gazzetta, 14, 493—495). 
—In this paper an account is given of the Adonis cupaniana, a species 
of the Ranunculacee, flowering in spring. From various parts of 
the plant an essential principle, adoninidine, can be extracted. When 
injected into a frog, it produces irregularity of the auricular systole, 
and finally death; but in mammals, irregularity of the ventricular 
systole. It is proposed to use this substance, like digitaline, as an 
antiscorbutic. V. H. V. 


Feeding Milch Cows with Ensiled Sugar-beet Sections. By 
M. Scuropr and H. Hansen (Bied. Centr., 1885, 166—169).—The 
cows were fed with ensiled beet sections in addition to ordinary feed- 
ing, consisting of chaff, bran, and cotton cake; but during the periods 
when the sections were given, ordinary roots were omitted, and vice 
versé. Taking into account all the conditions of the experiments, 
and making allowances for the variations due to lactation, the authors 
come to the conclusion that the sections have had no advantageous 
influence either on the quantity or the quality of the milk. 

é; E. W. P. 

Cultivation of Sorghum Saccharatum. By E. v. Szecuenyi, 
junr. (Bied. Centr., 1885, 186—188).—A short account of an attempt 
to grow sorghum in Hungary. The syrup obtained (at 42° B.) con- 
tained 52°1 saccharose and 28°62 invert sugar with 15°74 water. The 
composition of the seeds closely resembled that of barley. Altogether 
the results were satisfactory. E. W. P. 


Cultivation and Preservation of certain Cereals. By Srreseu. 
and others (Bied. Centr., 1885, 189—197). 


Manuring Potatoes with Potash Salts. By Bovursier and 
St. ANpR& (Ann. Agronom., 11, 143).—Six varieties of potatoes were 
grown with different manures in a soil containing 0°083 per cent. 
P,O;, 0°202 per cent. K,0, and 0°110 per cent. N. The mean results 


obtained with the various manures were— 


Superphosphate of lime.... 20,242 kilos. per hectare. 
Farmyard manure 19,207 ,, a 
Superphosphate and sodium 
i 19,191 ,, 

Superphosphate, sodium ni- 

trate, and potassium chlo- 

ride 18,583 __,, 
Superphosphate and _ potas- 

sium nitrate 18,076 _,, ~ 


There appear to have been no unmanured plots. The authors 
conclude that the potash salts exerted no influence. 
J. M. H. M. 
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Farmyard Manure. By A. Avupoynaup and E. Zacwarewicz 
(Ann. Agronom., 11, 129—137).—From the authors’ analyses, com- 
pared with those of Boussingault and others, it appears that the 
nitrogen and potash contained in cows’ urine do not vary very greatly 
in amount, and that for the purpose of general calculations as to the 
composition of farmyard manure, it may be taken that a cow con- 
tributes 10°5 grams nitrogen and 13°6 grams potash per litre of urine, 
equal to 31°5 kilos. nitrogen, and 40°8 kilos. potash perannum. Only a 
portion of the potash is present as bicarbonate ; the remainder exists 
as sulphate and hippurate. J. M. H. M. 


Employment of Cider Mark as Manure and Fodder. By G. 
Lecnartier (Bied. Centr., 1885, 163—165).—The apple pulp not 
having been washed, but merely pressed, consists of water and vola- 
tile matter 75°75 per cent., albuminoids 1°37, fat 1:26, sugar 3°17, 
carbohydrates 5°01, fibre 12°08, ash 0°65. This pulp must not contain 
any rotten apples, which induce the butyric fermentation and render 
it unpalatable to cattle. As a manure it is worth 5 frances per 
1000 kilos., and it contains per cent. N 2°02, CaO 0°59—0°61, MgO 
0°41—0°87, K,0 2°08—3°G5, P,O,; 0°70—0°84. E. W. P. 


Black Soil from Manitoba. By J. M. H. Munro (Chem. News, 
51, 159—160).—The sample is from the first 12 inches of black 
prairie soil from the neighbourhood of Birtle, Manitoba. It contained 
6°70 per cent. of moisture, and when dried at 100° consisted of 9°70 
organic matter and water, 1°41 small stones and gravel, 2°45 gravelly 
sand, 64°20 coarse sand, 11°70 tine sand, and 10°54 burnt clay. ‘The fine 
earth, which passed through a sieve 30 meshes to the inch, dried at 
100°, was composed of 1U°U7 per cent. organic matter and combined 
water, 83°41 silica and insoluble silicates, and Fe,Q.,Al,0; 4°195, 
CaCO; 0°96, MgO 0°487, K,0O 0°271, P.O; 0°195, Cl 0°010, SQ; trace 
= 99°598 total, total nitrogen = 0°412, minerals soluble in water = 
0048, K,O soluble in water = 0°0081. It is a sandy soil, contains 
much vegetable matter, a very high proportion of nitrogen and mag- 


nesia, abundance of potash and phosphoric acid, but is rather poor 
in lime. D. A. L. 


Improvement of Sheep Manure by Kainite. By A. Rirrer 
(Bied. Centr., 1885, 210).—Kainite may be added with advantage tu 
sheep dung, as it prevents the formation of mould; it is preferable to 
gypsum, as moisture is retained. E. W. P. 


Composition of Wood Ashes. By Waaner (Bied. Centr., 1885, 
210).—The percentages of phosphoric acid and potash in eight 
samples of wood ashes are here given, but the class of wood is not 
stated. Phosphoric acid varies from 0°81—4°31 per cent., and potash 
2°03—7°9 per cent. E. W. P. 
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Analytical Chemistry. 


Analytical Operations and Apparatus. Part II. By R. 
Woutny (Zeit. anal. Chem., 24, 202—216; compare Abstr., 1885, 
591). 


Use of Lime-water in Zinc Gasometers. By J. Lowe (Zeit. 
anal. Chem., 24, 221). 


Bottles for Reagents. By A. Gawatovski (Zeit. anal. Chem., 24, 
216—218). 


Burette for Solutions which are easily Reduced and which 
Attack India-rubber. By A. Gawa.oyski (Zeit. anal. Chem., 24, 
218). 


New Form of Apparatus for Continuous Percolation with 
Boiling Liquids. By J. C. Turesu (Pharm. J. Trans. [3], 15, 
281). 


Phenolphthalein as an Indicator. By J. H. Lone (Chem. 
News, 51, 160—163). 


Quantitative Spectrum Analysis. By G. Kniss (Ber. 18, 
983—986).—In the quantitative examination of solutions by means 
of the spectroscope, the concentration is ascertained by determining 
the coefficient of absorption. To do this, the observing telescope is 
provided with an adjustible slit, by means of which a narrow strip of 
nearly homogeneous light may be cut off from the rest of the spectrum 
and examined separately. The author has made experiments to 
determine the limit to which the slit in the eye-piece may be narrowed 
without diminishing the accuracy of the determination. He finds 
this limit to be 0°263 mm. in his instrument. The magnifying power 
of his eye-piece is 13°4, so that a spectral region 3°524 mm. wide is 
seen. The value © = = C (V being the magnifying power of the 
ocular) is therefore proposed as the constant breadth to be recom- 
mended for the slit in the eye-piece. A. K. M. 


Estimation of Chlorides in Urine. By C. Arnotp (Pfliger’s 
Archiv, 35, 541—557)—The author has investigated Volhard’s 
method (Abstr., 1878, 746), and confirmed the accuracy of the results 
obtained in the analysis of a large number of normal and pathological 
urines, by comparison with those obtained by determining the chlorine 
in the ash of the urines. The method recommended is as follows :— 
10 c.c. of urine is mixed with ]0—20 drops of nitric acid of sp. gr. 
1185, 2 c.c. of a solution of ammonium alum, and 10—15 drops of 
potassium permanganate solution, and the liquid then titrated accord- 
ing to Volhard’s directions (Joc. cit.). A. J. G. 
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Vortmann’s Method for Estimating Chlorine in the Presence 
of Bromine. By E. Berciunp (Zeit. anal. Chem., 24, 196—199).— 
It is not easy to remove all the bromine even by repeated evaporation 
with acetic acid (2—3 per cent. strength) and lead dioxide. If the 
acetic acid is stronger than 5 per cent., some of the chlorine is also 
liberated. Somewhat better results are obtained by adding a sul- 
phate to the solution, so as to hinder the formation of lead bromide, 
which is decomposed with difficulty, but even then this method is not 
very satisfactory. S. R. 


Quantitative Separation of Chlorine and Bromine. By E. 
Berewunp (Zeit. anal. Chem., 24, 184—195).—A mixture of hydrogen 
potassium sulphate and potassium permanganate when added to a 
solution of a bromide, liberates all the bromine, whilst in the cold 
it has no action on a chloride. The free bromine can be easily 
and completely removed by passing a current of air through the solu- 
tion. The bromine is absorbed by weak aqueous soda. The presence 
of potassium nitrate in the solution does not interfere with the separa- 


tion. S. R. 


New Reagent for the Absorption of Oxygen. By O. v. p. 
ProrptEen (Annalen, 228, 112—126).—The last traces of oxygen can 
be removed from a gas by a solution of chromous chloride. Chromous 
acetate prepared by Moissan’s process (Ann. Chim. Phys. [5], 25, 416) 
is brought intoa couple of flasks from which the air has been expelled. 
These flasks are connected together in the usual way with glass tubes, 
and in addition each flask is provided with a tap funnel filled with 
dilute hydrochloric acid. A small quantity of acid is admitted by the 
tap funnels into each of the flasks, converting a portion of the chromous 
acetate into chloride. The solution of the chloride has a blue colour, 
which is rapidly turned green by oxygen. This change in colour may 
be used as a qualitative test for traves of oxygen. W. C. W. 


Use of Sulphuric Acid to Oxidise Sulphides for the Estima- 
tion of their Metals. By E. Divers and T. Surmipzu (Chem. News, 
51, 193).—When nitric acid is used for the oxidation of sulphides, as 
is well known, the action is sometimes very violent; it is always 
accompanied by disagreeable fumes, the separation of sulphur, and 
frequently by loss; moreover, when the action has ceased the excess 
of nitric acid has to be got rid of and the various metals reduced. The 
use of sulphuric acid in place of nitric acid is attended by none of 
these disadvantages, the finely powdered sulphide may be mixed with 
all the concentrated acid required, gentle heat can be applied at once 
and kept up so as to maintain a gentle effervescence, there is no 
inconvenient separation of sulphur or evolution of fumes, and, finally, 
the product is ready for immediate treatment. 

Boiling hot strong sulphuric acid oxidises ferrous to ferric sulphate, 
therefore ferric sulphate only is obtained by treating pyrites with hot 
concentrated sulphuric acid. In a similar manner mercuric sulphide is 
not attacked by cold acid, but by the boiling acid, is converted largely 
into mercuric sulphate, but to a certain extent into sulphato-sulphide, 
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probably HgSO,,2HgS, which yields some black mercury sulphide 
when treated with potassium hydroxide solution, but seems to be de- 
composable by the continued action of sulphuric acid. D. A. L. 


Estimation of Nitrogen. By C. Arnoxp (Ber., 18, 806—812).— 
A modification of Will and Varentrapp’s method for the combustion 
of nitrogenous compounds, in which the substance to be analysed is 
mixed with either of the following mixtures:—(1.) Equal parts of 
soda-lime, sodium thiosulphate, and sodium formate. (2.) 1 part of 
soda-lime, 2 of sodium thiosulphate, and 1 of sodium formate. The 
fore part of the tube is, as usual, filled with soda-lime, which should 
be sufficiently coarse to allow the gases to pass without the necessity 
of making a channel at the top of the tube. The second mixture 
yields the better results, which are very satisfactory. A. P. 


Modification of Kjeldahl’s Method of Estimating Nitrogen. 
By H. Witrarta (Chem. Centr., 1885, 17—19 and 113—115).—The 
process as described by Kjeldahl is often objectionable on account of 
the length of time required to complete the decomposition of certain 
organic substances. The presence of some metallic oxides, however, 
especially the oxides of iron, copper, and mercury, assists this decom- 
position in a marked degree. After numerous experiments the author 
selected the following method as the quickest and most trustworthy. A 
weighed quantity of the substance to be analysed is heated in a 200 c.c. 
flask with 20 c.c. of the acid mixture and 0°7 gram mercuric oxide 
until the decomposition is complete. After cooling it is diluted with 
water, the caustic potash solution and a solution of potassium sulphide 
added, distilled with asmall quantity of zinc, and the distillate titrated 
for ammonia. This process often takes not more than one-eighth of 
the time required by the ordinary method. J. K. C. 


Kjeldahl’s Method for Estimating Nitrogen. By E. Bossnarp 
(Zeit. anal. Chem., 24, 199—201).—Kjeldahl recommends the addi- 
tion of zinc shavings to the soda solution to diminish the bumping of 
the liquid. The author does not advise this proceeding, as it neces- 
sitates the employment of soda completely free from nitrates, and 
causes a fine spray to be formed which carries over a small quantity 
of soda into the distillate. If the gas flame is carefully regulated, 
no bumping need take place. (Comp. Abstr., 1884, 364.) The 
accuracy of Kjeldahl’s method is confirmed. S. R. 


Estimation of Phosphoric Acid. By C. Guaser (Zeit. anal. 
Chem., 24, 178—180).—The method depends on the fact that phos- 
phoric acid when associated with calcium salts, &c., can be precipitated 
by magnesia mixture in the presence of ammonium citrate, provided 
sufficient sulphuric acid be added to convert all the lime salts into 
sulphate, and that no more ammonium citrate is used than is neces- 
sary to keep the calcium salts in solution. S. R. 


Estimation of Reverted Phosphoric Acid. By A. Perermanxn 
(Zeit. anal. Chem., 24, 175—178) and C. Guaser (ibid., 180).— 
Replies to Mohr (this vol., p. 688). 
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Estimation of Reverted Phosphoric Acid by the Oxalate 
Method. By C. Guaser (Zeit. anal. Chem., 24, 181).—Good results 
can be obtained with phosphates containing only a small quantity of 
iron, by substituting a saturated solution of ammonium oxalate at the 
boiling temperature for the citrate solution usually employed. With 
guanos and iron phosphates this modification cannot be used. 


S. R. 
Analysis of Phosphatic Manures. By Aupovarp (Ann. Agronom., 
11, 141—142).—The author protests anew against the use of the 
“commercial” method of valuing raw phosphates in which the 
“ammonia precipitate” is reckoned as tricalcic phosphate. He 
shows by a record of 293 samples examined by this method and also 
by exact analysis, that the extent of the error is in most cases very 
considerable. J. M. H. M. 


Alkaline Reaction of Glass. By V. Warrna (Zeit. anal. Chem., 
24, 220).—By boiling a weighed quantity of different samples of 
glass with water in a silver dish, and then titrating with decinormal 
acid, the relative solubility of various kinds of glass was ascertained. 
There is a very wide range in the solubility of different varieties. 

S. R. 

Estimation of Arsenic in Iron and Iron Ores. By E. Lupin 
(Chem. Centr., 1884, 954—955).—6 grams of iron or steel are dissolved 
in a beaker of 300 c.c. capacity by 70 c.c. of nitric acid (sp. gr. 1°2). 
When solution is complete, the liquid is transferred to a porcelain 
dish holding 150 c.c., about 40 c.c. of sulphuric acid are then added, 
and the solution evaporated on a sand-bath with frequent stirring 
until all the nitric acid is expelled, and volatilisation of sulphuric 
acid has commenced. When clots form a few c.c. more of sulphuric 
acid should be added. It has been proved that no arsenic is volati- 
lised in this process. The mixture, now free from nitric acid, is 
placed in a retort holding about 300 c.c. and about 10 grams of finely 
powdered ferrous sulphate added in order to reduce the arsenic to 
arsenious acid. 70 c.c. of hydrochloric acid (sp. gr. 1:19) having 
been added the retort is connected with a 50 c.c. pipette which slopes 
into a beaker containing 300 c.c. of distilled water, so that the point 
is 12 mm. below the surface. The distillation is continued until the 
bulb of the pipette begins to get warm. The distillate is heated to 
60—70°, and a current of hydrogen sulphide passed until precipita- 
tion has ceased. After expulsion of the excess of hydrogen sulphide 
by a stream of carbonic anhydride the precipitate is quickly washed 
and dried at 100—110°. It contains 60°98 per cent. of arsenic. 

In the case of ores, 4 grams of the very finely powdered ore are 
digested in a warm place for 12 hours with 40 c.c. of nitric acid 
(sp. gr. 14), then treated with more nitric acid (sp. gr..1°19). The 
liquid is evaporated to dryness with sulphuric acid, and subsequently 
treated in the foregoing manner. W. R. D.z 


Detection of Arsenic in Presence of Antimony. By H. Hacer 
(Chem. Centr., 51, 955).—Arsenious compounds evolve arsenions 
hydride when heated with zinc and solutions of caustic alkali; the 
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gas can readily be detected by its reducing action on silver nitrate. 
Arsenic, antimony, and phosphorus compounds, formates, and oxalates, 
under like conditions, do not form any volatile compound which is 
capable of blackening paper soaked with solutions of silver nitrate ; 
neither does the presence of any of these substances interfere with 
the reaction of arsenious compounds. Alcohol and ammonia do not 
interfere with the result ; indeed, the deposition of metallic silver is 
rendered more evident when ammonia is present. The reaction is 
facilitated by having two metals in contact, instead of zine alone 
zinc and magnesium should be employed. The method is advan- 
tageously used for the detection of arsenic in antimony salts, parti- 
cularly in tartar emetic. For the latter purpose about 0°5 gram of 
powdered tartar emetic is mixed with 5—6 c.c. of potash solntion 
(sp. gr. 1:16), and a few pieces of zinc and magnesium riband added. 
The mixture is then heated until gas is abundantly evolved, when a 
few more pieces of metal are introduced together with a fragment of 
ammonium chloride. The upper part of the tube or flask is loosely 
plngged with cotton-wool, and a slip of paper soaked in silver nitrate 
solution suspended or placed over the mouth. The tube is immersed 
in water at 50—70°. A browning or blackening of the paper occurs 
after about an hour when arsenic is present. The method which is 
frequently used for the detection of arsenic in tartar emetic, and 
which is based on the supposed insolubility of the antimony salt in 
alcoholic ammonia, and the solubility of the arsenious compound, is 
untrustworthy, for the tartar emetic is always to a greater or less 
extent dissolved. Consequently, the method is useless for the detec- 
tion of traces of arsenic, for when the solution is mixed with hydro- 
chloric and oxalic acids and evaporated on a strip of brass a dark 
stain does not necessarily indicate the presence of arsenic, although, 
as the arsenic compound is considerably more soluble than the anti- 
mony compound, fair quantities of arsenic produce a very deep red 
stain. Bettendorf’s test for arsenic in tartar emetic, in which 
stannous chloride is used, gives good indications, but the zine and 
alkali method is more delicate. In order to detect arsenious sulphide 
in the orange antimony sulphide, it should be extracted with a solution 
of ammonium sesquicarbonate in which antimony sulphide is inso- 
Inble, but the arsenious sulphide soluble. Ammonium bicarbonate 
should not be employed, since antimony sulphide is soluble in a solution 
of this salt. W. R. Dz 


Qualitative Separation of Tin, Antimony, and Arsenic. By 
KE. Beratunp (Zeit. anal. Chem., 24, 221).—Slight modifications are - 
given of the method previously described (Abstr., 1884, 777). 

S. R. 

Volumetric Determination of Tin. By T. Brnas (Chem. Centr., 
51, 957).—The author points out that the chief error in the volumetric 
determination of tin by iodine in acid or alkaline solution, is due to 
the action of the oxygen dissolved in the liquid or absorbed during 
the operation. In order to obtain constant results, the tin is dissolved 
in hydrochloric acid, diluted with water free from oxygen, and excess 
of iodine solution at once added. The liquid is then titrated with 
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sodium thiosulphate in the usual way. The solution to be titrated 
should contain about 0°25 gram of stannous salt in 100 — ¥* water. 
. R. D. 
Volumetric Estimation of Manganese. By T. Raimonp (Chem. 
Centr., 1884, 156—157).—For the purpose of estimating manganese 
in iron, steel, and ferromanganese, 3 grams are warmed with 40 c.c. 
of nitric acid (sp. gr. 1°2) until dissolved. To the warm solution, 
15 grams of potassium chlorate and 20 c.c. of nitric acid (sp. gr. 1-4) 
are added, and the mixture then heated until the chlorine is expelled. 
The precipitated manganese dioxide is collected, washed with hot 
water, transferred to a known quantity of an acid solution of a 
ferrous salt, and the unoxidised ferrous salt then titrated with potas- 
sium permanganate. W. R. D. 


Volumetric Estimation of Iron. By G. Linosster (J. Pharm. 
[5], 11, 264—266)—The solution of ferric sulphate is rendered 
neutral with sodium carbonate, and acidified with a drop of sulphuric 
acid. A current of hydrogen sulphide is then passed into the liquid 
at a temperature of 50—80°. After complete reduction, which 
takes place rapidly, the excess of sulphide is mainly expelled by a few 
minutes’ boiling. To remove the last traces, a few drops of mercuric 
chloride solution are added. After cooling, a little sulphuric acid is 
added, and the liquid titrated with permanganate. a = 


Separation of Nickel and Cobalt. By M. Itiysxr and G. v. 
Kwnorre (Ber., 18, 699—704).—The metals must be present as sul- 
phates or chlorides. The solution is acidulated with hydrochloric 
acid and a hot solution of nitroso-@-naphthol in 50 per cent. acetic acid 
added, until the whole of the cobalt is precipitated. The precipitate 
is washed first with cold, then with hot 12 per cent. hydrochloric 
acid, and finally with hot water. The precipitate is ignited with pure 
oxalic acid in a current of hydrogen and weighed as metallic cobalt. 

Two compounds of cobalt with nitroso-8-naphthol are described: a 
cobaltous compound, (CjyH;NO,).Co, is obtained as a brownish-red 
precipitate, on adding excess of a cobalt salt to a neutral aqueous 
solution of sodium nitroso-8-naphthol; it is readily changed into the 
cobaltic compound by heating with acids. The cobaltic compound, 
(CyH,NO,);Co, is obtained by adding a cobalt salt to an aqueous, 
alcoholic, or acid solution of nitroso-8-naphthol, as a voluminous 
purple-red precipitate insoluble in dilute acids. The nickel salt, 
(C\H,NO,),Ni, is obtained as a brownish-yellow precipitate on adding 
a nickel salt to a solution of nitroso-8-naphthol in 50 per cent. acetic 
acid. It is sparingly soluble in water and alcohol, but hydrochloric 
and sulphuric acids decompose it readily, dissolving the nickel whilst 
nitroso-8-naphthol separates. A. J. G. 


Analysis of Tungsten Steel and Tungsten Iron. By L. 
Scunerper and F. Lipp (Zeit. anal. Chem., 24, 292—293).—The sample 
is placed under water, and twice the quantity of bromine gradually 
added, with gentle heating; it is then mixed with nitric acid, and 
evaporated to dryness. The operation is repeated, and the mass then 
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dissolved in dilute nitric acid. The residue is fused with soda, the 
solution of the fused mass evaporated to dryness, and the mixture of 
silica and tungstic acid washed and weighed. This mixture is fused 
with five times its weight of hydrogen potassium sulphate, and the 
tungstic acid dissolved by treating the fused mass so obtained with a 
weak solution of ammonium carbonate. The silica is then washed 
and weighed, and the amount of tungstic acid present determined by 
difference. S. R. 


eATtA 


Titration of Organic Matter in Water. By A. Petit (J. Pharm. 
[5], 11, 305—309). 


Examination of Potable Water. By J. W. Gunnine (Chem. 
Centr., 1884, 151—152).—The method recommended by the author 
for the chemical examination of water consists in adding to a litre of 
the water enough ferric chloride to correspond with about 5 mgrms. 
of iron. The ferric chloride should be as nearly neutral as possible. 
Under these conditions, ammonia, nitrites and nitrates are left in 
solution, whilst other nitrogenous substances are carried down with 
the precipitate of ferric hydroxide. By heating this with soda-lime 
the nitrogen of these compounds is obtained as ammonia. By this 
treatment cloudy water is completely clarified and yellow moor-water 
decolorised. The process has been applied with success on the large 
scale in Holland for the purification of drinking water, especially 
during diarrhoea and cholera epidemics. In the bacterological ex- 
amination of water, the author prefers to develop a pure culture in a 
liquid medium rather than in the solid medium recommended by Koch. 
The water to be tested is mixed with a clear sterilised yeast decoction. 
By sterilising this again, certain bacteria are either killed or rendered 
inactive, while the others from their superior vitality survive and 
develop. By a process of progressive sterilisation, beginning at low 


temperatures and gradually ascending, pure cultures are obtained. 
W. R. D. 
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Analysis of Vuloanised Caoutchouc and Estimation of the 
Sulphur in the same. By B. Uncer (Zeit. anal. Chem., 24, 167— 
175).—The sulphide of antimony used in vulcanising caoutchouc is 
obtained by decomposing a mixture of calcium sulphantimonite, thio- , 
sulphate, and polysulphide with sulphuric acid. It therefore contains 
free sulphur (6—30 per cent.), antimony sulphide, and calcium sul- 
phate (9—62 per cent.). The sulphur of the gypsum not being avail- 
able for the vulcanisation, it is necessary to estimate the percentage of 
antimony and calcium, as well as of the sulphur in any sample of caout- 
chouc. The sulphur is best estimated by cutting up 0°5 gram of the 
sample into about 100 pieces, and mixing with 12 grams copper oxide 
and 2 grams soda, and heating strongly. The product is dissolved in 
nitric acid, evaporated, the antimonic acid formed separated, and the 
sulphuric acid in the filtrate estimated. The antimony is extracted 
by heating 1°5 gram of the sample with 10 grams of crystallised 
sodium sulphide and weighed as’ Sb,S;. For the calcium, 2°5 grams 
of the caoutchouc is incinerated, the ash dissolved in hydrochloric 
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acid, excess of ammonia added to precipitate antimony, and the cal- 
cium precipitated as oxalate. 

Black vulcanised indiarubber is made with a different preparation ; 
one, which is much used in England, consists of 66°55 talc, 21'1 red 
lead, 4°30 zinc oxide, and 8°05 sulphur. In this case, in estimating 
the sulphur as above described, lead sulphate will be formed, and must 
be dissolved by means of ammonium acetate. 8. R. 
Analysis of Two Californian Wines. By J. L. pe Fremery 
(Ber., 18, 426—427). 


Testing Wine for added Water. By E. Eccrer (Chem. Centr., 
1885, 71—72).—This method consists in estimating the quantity of 
nitrates present in the wine, the pure juice of the grape being abso- 
lutely free from these salts. In the case of white wines, 100 c.c. are 
evaporated to a syrup, and absolute alcohol added as long as it pro- 
duces a cloudiness: the mixture is then filtered, decolorised with 
animal charcoal, and tested with sulphuric acid and diphenylamine. 
The author treats red wines first with lead acetate and then with 
magnesium sulphate before evaporation. To determine the nitric 
acid quantitatively Schulze-Tiemann’s method is employed. 

J. K. C. 


Estimation of Ethyl Nitrite in Spirit of Nitrous Ether. 
By T. 8S. Dymonp (Pharm. Trans. [3], 15, 101—102).—The author 
advocates the use of the method based on the reaction of an acid 
solution of ferrous sulphate on the ethyl nitrite, wherein the volume 
of nitric oxide evolved is measured. The objection to this method is 
that it also estimates the free nitrous acid, the author, however, points 
out that probably nitrous acid in the presence of the alcohol in the 
preparation has the same therapeutic value as the ethyl nitrite, and 
therefore considers this objection unimportant. D. A. L. 


Direct Estimation of Sugar in Beet. By H. Petter (Chem. 
Centr., 1885, 150).—To extract the sugar from the carefully selected 
sample, the author employs a flask having the lower part of the neck 
contracted: this is filled with water up to the narrow part of the 
neck, where a porcelain stopper bored with several holes is allowed to 
rest; the weighed sample is then introduced, and the flask filled up 
to the 100 c.c. mark: it is then gently boiled for an hour or an hour 
and a half on a sand-bath, cooled, the liquid made up again to 100c.c., 
filtered and tested in the ordinary way. J. K. C. 


Application of the Densimeter to Cider Must. By G. 
LecuartiER (Bied. Centr., 1885, 204—206).—The readings given by 
the densimeter when used for apple-juice are not trustworthy for esti- 
mations of sugar, as the sp. gr. of the must is largely dependent on 
the presence of tannin, pectin, &c., which accompany the sugar. 
Statistics concerning the composition of varieties of cider are given. 


E. W. P. 
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Detection of Sugar in Urine. By G. Bucaner (Chem. Centr., 51, 
958—959).—It is well known that urine which contains less than 
1 per cent. of sugar if heated with Fehling’s solution in the usual 
way, becomes opalescent and greenish or dark yellow in colour, but 
does not deposit cuprous oxide. According to the author, this is due 
to the presence of uric acid and creatinine, which should be removed by 
first adding to the urine a solution of copper sulphate (1 : 10), then 
warming and filtering from the precipitate. The filtrate containing 
excess of copper sulphate is next treated with Rochelle salt and 
potash solution and warmed. Under these conditions the smallest 
quantity of sugar is indicated by the precipitation of red cuprous 
oxide. W. R. Dz 


Apparatus for the Estimation of Starch. By R. Rempe. 
(Ber., 18, 621—624).—The author describes, with sketches, an im- 
proved form of pressure-bottle, in which to heat under pressure the 
mixture of substance to be tested and tartaric acid solution. He 
also describes an air-bath with specially constructed inner bottoms to 
equalise the temperature. This bath is used for heating the pressure- 
bottle, and is much cleaner and more convenient to use than the 
paraffin-bath ordinarily employed. L. T. T. 


Estimation of Tartaric Acid in Wine Lees. By V. Oniviert 
(Gazzetta, 14, 453—458).—Tartaric acid exists in wine lees as the 
potassium hydrogen and normal calcium salts; but besides these, in 
wines derived from a chalky soil, calcium sulphate is present; this 
reacts with the potassium hydrogen tartrate to yield potassium hydro- 
gen sulphate, which dissolves, and normal calcium tartrate, which is 
precipitated. But as the market value of the material is proportional 
to the quantity of tartaric acid contained therein, it is desirable to 
ascertain with precision the quantity of tartaric acid existing as the 
soluble potassium and the insoluble calcium salt. The analytical 
methods proposed by Scheurer-Kestner and Scribani involve the pre- 
cipitation of the calcium sulphate with the tartrate, thus raising the 
proportion of the latter and increasing the value of the material. To 
avoid this, a method of estimation is proposed in this paper based on 
the following processes :—(1.) Elimination by barium chloride of the 
sulphuric acid present as calcium sulphate. (2.) Precipitation of the 
calcium as oxalate, which is converted into sulphate, and from the re- 
sult obtained the calcium corresponding with the sulphuric acid is 
subtracted, leaving as the remainder the calcium present in the form 
of the normal tartrate. (3.) Precipitation of the total tartaric acid 
as calcium tartrate, which is converted into sulphate, from which, 
after subtraction of the calcium tartrate determined above, the quality 
of potassium hydrogen tartrate contained in the sample is deducea. 
The method of procedure is given in detail, together with the neces- 
sary calculations. The results obtained with artificial mixtures in 
imitation of wine lees were satisfactory. V. H. V. 


Test for Citric Acid. By C. Mann (Zeit. anal. Chem., 24, 201). 
—Citric acid if evaporated to dryness with glycerol, treated witu 
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aqueous ammonia, and again dried, gives a deep green colour with 
hydrogen peroxide. Nitric acid when similarly treated also yields a 
green colour, but this changes to dark blue on warming. Tartaric 
and malic acids give no reaction. S. R. 


Natural Fats. By C. Dusois and L. Papé (Bull. Soc. Chim., 43, 
207—212).—The determination of the melting points and percentage 
of insoluble fatty acids of the following fats are given :— 


Raw fats. Insoluble fatty acids. 


— Per cent. Solidifying at 


° 


33° 93 *4 42° 
35 9° 94°54 42 °7 
41°5 94°20 44°2 
44°0 94°50 ‘ 
23 °8 87 *50—88 ‘0 : 
38 *4 95°6 
30 °2 94°73 
31°0 95 *64 
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Mutton fat .... 
Butter ...csece 
Margarin ...... 
Cocoa fat ...... 
Tllipé fat ...... 
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The microscopic appearances of the raw fats and their behaviour 


when viewed by polarised light are also described. The percentage of 
the insoluble fatty acids in butter is not perceptibly altered by keeping ; 
in the case of two samples kept for eight months it only increased 
0°14 and 0-08 per cent. Milk left in butter by insufficient washing 


does not cause any appreciable difference in the point of solidification. 
A. P. 


Soap Analysis. By A. Gawatovsk (Zeit. anal. Chem., 24, 219). 


Estimation of Butter in Cream. By A. v. T. (Bied. Cenir., 
1885, 199—200).—In America, where establishments exist solely 
for the sale of cream, it is necessary to know the quality of the 
cream; therefore samples are placed in vessels holding 113 cubic 
inches (yielding 1 lb. butter on an average), and nine of these vessels 
are fixed on a frame and rotated. This churns the cream, and the 


value of the bulk is estimated from the yield of butter thus produced. 
E. W. P. 


Estimation of Oil in Cattle Cake. By S. U. Pickerive 
(Chem. News, 51, 181).—The following simple method is recom- 
mended as satisfactory. The sample along with some ether is placed 
in a closed vessel, which is immersed in boiling water for about haif 
an hour. The extract is then filtered, and the residual mass washed 
with ether. The ether is distilled from the combined extract and 


washings, and the residual oil is dried at 100° and weighed. at 
D. A. L. 
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Estimation of the Quinine Alkaloids. By Y. Suimoyama 
(Arch. Pharm., 223, 81—97).—The author finds that De Vrij’s 
method of estimating quinine along with other related alkaloids is 
the best. The mixture of alkaloids (1 gram) is dissolved in aicohol 
containing 1°6 per cent. of sulphuric acid (20 grams), then 30 grams 
of pure alcohol are added. This addition appears to be absolutely 
necessary to prevent the precipitation of cinchonidine herapathite. The 
quinine is then precipitated as herapathite by means of an alcoholic 
solution of quinoidine-iodine sulphate. The method is only applicable 
when over 30 per cent. of quinine is present in the mixture, but the 
method is not of much value, as the necessary corrections cannot 
always be made. 

C. Hielbig’s proposed method of separating quinine from cinchoni- 
dine is impracticable except in cases where quinine is the only alka- 
loid present. All attempts to estimate quinine as herapathite in the 
presence of cinchonidine fail, as the latter when present in any con- 
siderable amount is partly precipitated. J. 


Separation of Casein from Albumin in Human Milk. By 
F. Hoppe-Serier (Zeit. physiol. Chem., 9, 222—224).—This is an ex- 
perimental refutation of the objection recently raised by Biedert to the 
method of separating casein from the albumin of human milk by dis- 
solving magnesium sulphate in it to saturation. The author maintains 
the trustworthiness of this method, originally proposed by Tolmat- 
scheff. 

He also incidentally remarks that Schmidt-Miilheim, in a recent 
paper on the presence of cholesterin in milk (Pfliiger’s Archiv, 30, 


384), has overlooked the publication by Tolmatscheff and himself of 
the results of quantitative determinations of both cholesterin and 
lecithin in milk. C. F. C. 


Tests for Albumin in New and Old Urine. By G. Jonnson 
(Pharm. J. Trans. [3], 15, 329). 


Determination of the Quantity of Ash in Tea. By T. Nix- 
tinsky (J. Russ. Chem. Soc., 1884 [2], 297—298).—The statements, 
previously made by other chemists, are confirmed as to the fact 
that more costly teas contain less ash than the cheaper qualities. In 
all samples of (Chinese)* tea analysed, the quantity of ash was in in- 
verse relation to the quality, as indicated by the price, the percentage 
of ash being especially high in tea adulterated by admixture of leaves 
of Epilobium augustifoliwm. A. T. 


a Analyses of Japanese teas (Chem. News, 50, 300) do not quite agree with 
this.— A. T. 
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Technical Chemistry. 


Different Modifications of Silver Bromide. By H. W. Vocu. 
(Ber., 18, 861—865).—A reply to the criticisms of Eder (Sitzwngsb. 
d. K. Ak. d. Wissensch., 1884, 1098) on the observations on the different 
modifications of silver bromide and their behaviour in different parts 
of the spectrum (Abstr., 1883, 936). yr. P. B. 


Natural Purification of Waters. By F. Emicu (Monatsh. Chem., 
6, 77—94).—Rivers after receiving sewage, &c., gradually purify 
themselves as they proceed in their course. Several experimenters have 
shown that simple oxidation by the air is very slow, and the idea has 
been several times expressed that animal and vegetable organisms play 
an important part in the oxidation, but the question has not been de- 
cided by experiment. It is now shown that if the water be first sterilised 
by boiling, it may then be allowed to stand or be shaken with air, free 
from germs, without alteration taking place; direct oxidation, i.e., 
without the intervention of organisms, does not occur. Practically 
the same conclusions have been arrived at by A. Miiller, but his experi- 
ments seem to be almost unknown. The action of ozone or of hydro- 
gen peroxide is but little more than that of air. H. B. 


Disinfection with Chlorine and Bromine. By B. Fiscuer and 
B. Proskaver (Chem. Centr., 1884, 222—225). 


Manufacture of Potassium Dichromate. By G. Wacure. 
(J. Russ. Chem. Soc., 1885 [1], 109—112).—The object of the investi- 
gation was to determine the behaviour of lime at a high temperature 
towards oxide of chromium and towards a mixture of the latter with 
potassium carbonate. In the first instance, a considerable difference is 
observed according as the oxide is used in the free state or in combina- 
tion with ferrous oxide (as chrome iron), 90 per cent. of the former 
and only 30 per cent. of the latter being converted into chromate. The 
same experiments repeated on a large scale at Ouehkoff and Co.’s 
works at Telaburga, showed that the best yield of chromate obtained 
corresponded with 20 per cent. of the oxide in the ore; another result 
of the action of lime on chrome iron being that part of the oxide of 
chromium (10 per cent.) acquires the property of dissolving in acids. 
Heating chrome iron in crucibles with potassium carbonate alone, and 
also with the addition of an equal quantity of lime to it, proved that 
the yield of chromic acid was almost twice as large in the latter case. 
Thus the simultaneous action of lime and potassium carbonate on the 
ore seems to be free from the defects of the process when either the 
one or the other are used alone. A. T. 


Chilian Boronatrocalcite. By F. Wirtine (Chem. Centr., 1884, 
147—148).—The boronatrocalcite from Maricunga (Chili) when sun- 


TECHNICAL CHEMISTRY. 847 


dried contains on an average 30 per cent. of moisture and 24—25 per 
cent. of boric anhydride. 

Specimens taken a few paces from the edge of the lagoon contained 
on an average 22 per cent. of B,O;. The deposit at Pederual is larger, 
but the mineral is about 1 per cent. weaker than that from Mari- 
eunga. Sulphur also occurs in Maricunga. The raw material con- 
tains calcium sulphate with from 55—58 per cent. of sulphur. A nitre 
deposit occurs on the Cerro de Torre (15,000 feet), but its capacity is 
not great. It is employed with pyrites from the Alpacarosa mine for 
the manufacture of sulphuric acid, which is produced in Caldera at 
the rate of 2000 kilos. (66° B.) a day. It is used for the preparation 
of boric acid from the boronatrocalcite, which is carried on to the 
extent of 5—6 tons a day. The Caldera boric acid contains 90°43 per 
cent. of crystallised boric acid, 2°76 per cent. of moisture, 2°05 per cent. 
of sodium sulphate, 4°12 per cent. of sodium chloride, and 0°64 per 
cent. of insoluble residue. W. R. D. 


Preparation of Ultramarine Blue from Silica. By F. Knapp 
(J. pr. Chem. [2], 31, 154—163).—It has been maintained that a 
species of ultramarine blue is obtainable from the separate constituents 
of kaolin. According to Gmelin, “equal parts of sodium carbonate, 
silica, and sulphur are mixed together, with addition of sufficient 
caustic soda to dissolve the silica; the mixture is then heated to and 
kept at a red heat for one hour; the bluish-grey product on roasting 
becomes a fine blue.” Notwithstanding that these directions were 
closely followed, the author failed to obtain any blue product. Atten- 
tion was paid to the manner of heating and mixing of the materials, 
but with no success. In order to determine the effect of various pro- 
portions of sodium carbonate and silica, weighed mixtures, consisting 
of different proportions of these two substances, were kept at a red 
heat for two hours, cooled and weighed, and the amount of expelled 
carbonic anhydride for each molecule of silica calculated. Only that 
product, containing 1 mol. sodium oxide combined with 1 atom of silica, 
possessed the necessary characteristics, namely, porosity and infusi- 
bility at a red heat. This fused product was powdered, mixed with 
sulphur, and kept for half an hour at a red heat; a highly porous 
pyropboric mass was obtained, but all attempts to render it blue failed. 
All other experiments, varying the method of mixing, failed to yield 
the desired substance. 

Rickmann also gives a method for the preparation of this substance 
(from silica without alumina), but like Gmelin he fails to describe the 
particulars of working, on which the success of the preparation almost 
entirely depends. H. P. W 


Silvering of Glass. By Bérrarr (Chem. Centr., 1885, 74—75).— 
The silvering liquid employed is made by dissolving 4 grams of 
pulverised silver nitrate in strong ammonia, adding 1 gram ammonium 
sulphate and 350 c.c. water. A solution of 1‘2 grams starch or grape- 
sugar with 3 grams caustic potash in 350 c.c. of distilled water forms 
the reducing liquid. When used, equal volumes of the two liquids 
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are mixed together and applied to the surface of the substance to be 
coated. J. K. C. 


Heat of Combustion of the Coal of Ronchamp. By Scuevrer- 
Kestner (Compt. rend., 100, 908—910).—The author has redeter- 
mined the heat of combustion of the coal of Ronchamp, and has 
obtained the value 9130 cal., a result agreeing with the determina- 
tions made in 1869. The composition of the combustible portion of 
the coal employed was C 89:09, H 5:09, N 1°30, S 1:03, O 3°49 = 100. 
In order to obtain comparable results, all calculations should be based 
on the combustible portion of the coal only, since the proportion of 
ash is so very variable. The author found that in the various frag- 
ments obtained by breaking one and the same lump of coal, the pro- 
portion of ash varied from 2°82 to 18°60 per cent. C. H. B. 


New Method of Sugar Extraction. By K. Tropacn (Chem. 
Centr., 1885, 42).—The chopped or pulverised beetroot or sugar-cane 
is deprived of its water by means of alcohol vapour, and the sugar 
extracted from the residue by hot alcohol. The extract is then filtered 
through lime or chalk to remove acid salts. The object of this 
method is to obtain directly from the raw material the largest possible 
yield of crystallisable sugar without the formation of any inverted 
sugar, and to preserve in the desaccharised residue the whole of the 
salts, and thus render it more valuable as fodder. ee 


Manufacture of Milk-sugar in Switzerland. By J. Kunz 
Pharm. J. Trans. [3], 15, 443—446).—Owing to the interference of 
the albumin, fat, milk-salts, and lactic acid, milk-sugar cannot be crys- 
tallised directly from whey in the same way as loaf-sugar is obtained 
from beet-juice. Therefore the whole success of the manufacture of 
milk-sugar rests on the efficient removal of these substances. In 
Switzerland atter the removal of casein from fresh milk, the whey 
is heated to boiling, and a little sour whey is rapidly mixed with it; 
the fat rises, is skimmed off, and worked into butter. More sour whey 
is then added to the liquid, which is gradually heated to incipient 
boiling ; the albumin coagulates, rises, and is removed. The remaining 
liquid is evaporated to a suitable syrupy consistency, and is allowed 
to cool slowly; the sugar separates in small crystals, “ sugar-sand,” 
whilst the milk-salts remain in solution. The “sand” is washed 
with very cold water, and is placed in bags to drain. The solutions 
of salts are used as fertilisers, for which purpose they are excellently 
adapted. The drained “sand” is again washed and drained, and 
then dissolved to saturation in boiling water; impurities are skimmed 
off, and the concentrated syrup run into large copper vessels to crys- 
tallise. Thin wooden sticks dip into the liquid, and act as nuclei for 
the crystals. The size, colour, &c., of the clusters of crystals depend, 
of course, on the strength and purity of the solution and on the rate 
of cooling. After 10 days the crystallisation is complete. The crys- 
tals obtained from the mother-liquor are worked up with a fresh 
quantity of ‘‘ sand.” D. A. L. 
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Notes on Milk. By W. Freiscumann (Bied. Centr., 1884, 200— 
202).—Analyses of various samples of milk, evening and morning, 
ropy and preserved. E. W. P. 


Composition of Mares’ Milk and Koumiss. By P. Vista 
(Landw. Versuchs.-Stat., 31, 353—366).—The milk was obtained from 
mares exhibited at the Health Exhibition, 1884; the mares being a 
cross of Kirgish, Trrkoman, and Tartar breeds, were 5—6 years old, 
and had foaled in April—May. The following analyses are of milk 
from all the mares at every milking during two days, the milking 
taking place every two hours (10—6), the total yield per mare being 
4—5 litres :— 

Minimum. Maximum. Mean. 

1:0335 1:0360 1:0349 

89°74 p.c. 9041 p.c. 90°06 p.c. 
087 ,, 125 ,, 109 ,, 
Albuminoids.... 1°71 ,, 211 ,, 1:89 ,, 
Sugar : ™ 6°82 ,, 6°65 ,, 
Ash (soluble) ... , e O1l ,, 0-08 ,, 
- (insoluble 

after ignition) 0°20 ,, 025 ,, 023 ,, 

In the next table the composition of milk from various mares milked 
at the same time is given :— 


Minimum. Maximum. Average. 
10344 1:0358 1:0350 
8928 p.c. 9046 p.c. 90°13 p.c. 

0°62 ,, 118 ,, 0°94 
183 ,, 1°65 
g 721 ,, 6-98 
Ash (soluble).... 0°04 010 ,, 0°07 
» (insoluble)... 0°20 CH ws 0:23 


An examination of the complete tabie shows that lactation and 
weather have a considerable influence on the composition of the milk. 
A final set of analyses shows the influence of feeding, the normal food 
being hay, clover, oats, and “ Good’s food.” Whilst during the ex- 
periment the food was restricted to hay and Good’s food, there was 
an increase in all constituents except ash and water. 

At Orenburg, mares’ milk is condensed, 2°33 per cent. of sugar being 
added. Analyses are given. 

Mares’ milk begins to ferment during warm weather in 24 hours, 
the resulting liquid being called koumiss. In this condition, the pecu- 
liar taste of the original milk is lost and a new one acquired. Analyses 
of koumiss in three different stages of preparation are given. There 
was some difficulty found in the estimation of the casein, so that some 
doubt as to the accuracy of the determination (by difference) of the 
sugar exists. One analysis, for example, gave the following results :— 
Water 92°42 per cent., alcohol 3°29, fat 1°20, casein 0°79, albumin 0°32, 
lactoprotein and peptone 0°76, lactic acid 1:00, sugar 0-0, ash (soluble 
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0°12, (insoluble) 0°23. Other analyses show a percentage of 0°19— 
0-69 of sugar. Koumiss is also made from condensed — when 5:13 


per cent. of sugar is to be found. . W. P. 


Medicinal Properties of the Root Bark of the Pomegranate. 
By I. Kamnirzer (Chem. Centr., 1884, 43).—The root contains, in 
addition to a tannic acid, mannitol, starch and calcium oxalate, four 
alkaloids which have lately been described by Tanret. A small dose 
of the bark produces colic-like symptoms, whilst a large dose brings 
on most serious results, giddiness, deafness, trembling of the limbs, 
vomiting, purging, and inflammation of the stomach and intestines. 
This last result is found to be due to the large amount of tannin 
present, as on its removal the violent local disturbances in the 
stomach are absent. As a remedy for tape-worm, the fresh roots 
should be macerated in the cold for 1—2 days, the liquid then con- 
tains pelletierine tannate, the essential constituent. A. P. 


Preparing Yellow Azo-colouring Matters. (Dingl. polyt. /., 
255, 404.)—A patent has been taken out by the Société Anonyme des 
Matiéres Colorantes de St. Denis in Paris for the production of azo- 
dyes by the action of para- or meta-diazobenzoic acid on diphenyl- 
amine or monobenzylaniiine. The resulting colouring matters dye 
vegetable fibres with a yellow colour, which resists soaping at 60°. 
The colour obtained with the meta-acid is yellower than that pro- 
duced by the action of the para-acid on diphenylamine or mono- 
benzylaniline. It is fixed in the following manner:—The dye is 
thickened with starch-paste or gum tragacanth, and treated with 
soda, potash or ammonia to convert the base into a salt. This is then 
boiled, allowed to cool and treated with an excess of acetic acid to 
liberate the colouring matter in a form well adapted for the fixation 
of the dye on cottons. The best mordant is chromium acetate. 
After printing, the fabric is steamed and soaped at 60°. These dyes 
may be used with advantage in conjunction with alizarin -_, . 

Preparation of Gallein. By O. Giirxe (Dingl. polyt. J., 255, 
452).— Instead of preparing gallein by heating pyrogallol with 
phthalic anhydride, the author employs gallic acid, which is resolved 
into pyrogallol and carbonic anhydride when heated with phthalic 
anhydride. For this purpose, 37°6 kilos. of crystallised gallic acid 
are heated in an oil-bath to 220—235° with 17 kilos. of phthalic anhy- 
dride, until the melt becomes solid. It is then thrown into water, 
evaporated to dryness, and dissolved in alcohol. On expelling the 
latter by evaporation, gallein remains. This is converted into cérulein 
by the usual process. D. B. 


Preparation of Indigo. By H. Miter (Dingl. polyt. J., 255, 
356).—On chlorinating benzaldehyde in the presence of dehydrating 
agents, metachlorobenzaldehyde is obtained. It forms a colourless 
liquid of sp. gr. 1°246 at 15°, boils at 206°, and is converted into meta- 
chlororthonitrobenzaldehyde when treated with nitric acid, potassium 
nitrate, and sulphuric acid. The nitro-compound crystallises from 
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alcohol in yellow needles melting at 60°. When dissolved in acetone 
and treated with dilute soda-ley, it deposits a crystalline powder of 
chlorindigotin, which, like indigo, is insoluble in water, alcohol, 
ether, weak acids, and alkalis. By the action of reducing agents on 
chlorindigotin, a vat is obtained which can be worked like an ordinary 
indigo vat. Indigo can be obtained by the action of nascent hydrogen 
(comp. Abstr., 1884, 1028). D. B. 


Investigation of Bone-meal. By J. Konic (Dingl. polyt. J., 255, 
301—303).—The author has found as much as 9 per cent. of moisture 
in samples of bone-meal. He analysed a number of samples of bone- 
meal, and obtained the following percentages calculated on anhydrous 
substance :— 


A. Steamed Bone-meal treated by Old Process for Removal of Fat. 


Fat. ~~ . | am | PB. 


. Boiled and steamed with pressure of 
Latmos. ....ceseeeeececececeee| 12°77 | 31°18 ’ 56°10 | 21°04 
Ditto, another quality............| 11°98 | 29°81 ‘ 58°21 | 22°15 

. Ditto 9°70 | 30°37 . 59°93 | 21°65 
. Steamed with pressure of 1°5 atmos.; 10°56 | 83°08 . 56°36 | 23°06 
» Ditto 2. cccccccccccccccccccocce! 10°96 | 33°36 . 56°88 | 22°11 


B. Steamed Bone-meal treated by New Process for Removal of Fat. 


. Fat removed with benzene vapour, 
according to Leuner, not steamed..| 8°53 | 33°98 , 57°49 | 22°05 
. Ditto, but steamed for 10 minutes 
with a pressure of 3 atmos. ......| 2°29 | 30°24 ‘ 67°47 | 26°49 

. Fat removed with benzene at a pres- 
‘ ‘B84 | 32°15 ' 61°51 | 22°72 
coarse 


4°73 | 36°78 | 4°45 | 58°49 | 22°15 


sure of 1°25 atmos., and subse- 
quently steamed at a pressure of 
1°5 atmos. (Seltsam’s process) .... 
. Fat removed with benzene in a 


vacuum; pressure under 1 atmo. 
(Richter’s process) ......++++e0+-| 5°43 | 31°33 | 4°46 | 63°24 | 22°91 


The samples of meal prepared by the new process contain less fat and 
more nitrogen, and are therefore more valuable for agricultural pur- 
poses than the meals produced by the old process. D. B. 


Vegetable Leather. By M. Baver, L. Brovarp, and J. AncEL 
(Chem. Centr., 1884, 798—799; from D. Ind. Ztg.).—A mixture of 
3 kilos. gutta-percha, 900 grams sulphur, 1 kilo. raw cotton, 600 grams 
zinc white, 100 grams colcothar, and 250 grams antimonic oxide 
yields, when vulcanised with steam, a very good substitute for leather. 
The necessary constituents in this mixture are gutta-percha and sul- 
phur, the remainder may be varied or replaced by others according 
to the character of the leather required. i Ae 
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Harmless Soldering Mixture. (Chem. News, 51, 147.)—When 
soldering the tins in cannitig provisions, it is proposed to substitute 
for the noxious zinc chloride a harmless mixture of 1 part lactic acid, 
1 part glycerol, and 8 parts of water. This mixture is patented and 


Tr 


is in use. D. A F 


Novelties in Explosives. (Dingl. polyt. J., 255, 337—344,,— 
For the production of gunpowder containing cotton, J. Nordenfelt 
and V. A. Meurling propose to prepare a carbonaceous substance from 
cotton, woody fibres, or similar substances, by treating them in a loose 
form with hydrochloric acid gas, whereby the fibre is converted into 
a brittle substance. This is thoroughly mixed with the proper 
amount of a saturated solution of sulphur in carbon bisulphide in a 
closed vessel provided with a mechanical agitator. The dry mixture 
of carbon and sulphur is saturated with an aqueous solution of potas- 
sium nitrate, and the water evaporated off at a gentle heat. The 
powder is then finished according to the usual method. 

F. W. Gilles proposes to manufacture explosive compounds by 
treating molasses with a mixture of nitric and sulphuric acids. He 
obtains the explosive in two forms, which he calls solid and liquid 
nitro-molasses. In both cases 380 grams molasses, 1000 grams fuming 
nitric acid, and 2000 grams concentrated sulphurie acid are mixed 
together. The product when washed first with cold then with warm 
water, deposits a precipitate of a grey-yellow or whitish colour, and 
can be used at once as an explosive material. To obtain the liquid 
explosive, the nitro-molasses is brought to a composition correspond- 
ing to 34 parts carbon, 54 parts oxygen, and 12 parts hydrogen, nitro- 
gen, and salts. When the molasses contains less oxygen and carbon 
than the above proportion, it is treated in open vessels with lead per- 
oxide and carbon bisulphide, and the mixture is allowed to ferment at 
a temperature not exceeding 130°. The prepared molasses is then 
nitrated. When the molasses contains less oxygen than the propor- 
tion stated above, it is treated by oxygen gas forced into it under 
pressure in closed vessels. The fluid nitro-molasses when heated 
slowly boils at between 180° and 200°, and detonates between 220° 
and 250°, and can be mixed with any absorbent. 

According to a process invented by S. R. Divine, dry potassium 
chlorate is filled into cartridges made of cloth, paper, or other porous 
materials, and saturated with heavy coal-tar oil in such proportions as 
to form an explosive compound. To facilitate the saturation of the 
potassium chlorate with oil, the latter is mixed with carbon bisulphide 
or other volatile fluid, and to increase the sensitiveness of the explo- 
sive, sulphur dissolved in carbon bisulphide is added in proportions 
such as will supply from 1—3 per cent. of sulphur on the total quan- 
tity of potassium chlorate present. 
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General and Physical Chemistry. 


Spontaneously Reversible Lines in Spectra. By A. Cornu 
(Compt. rend., 100, 1181—1188).—This paper is mainly a discussion 
of known facts, with special reference to the problem of deducing the 
distribution and relative intensities of the lines in the spectrum of an 
incandescent vapour from its chemical composition. The author 
points out that lines which form periodic groups are almost invariably 
spontaneously reversible. These lines close up towards the more 
refrangible end of the spectrum, and diminish in intensity. He finds 
that in the spectra of many metals the spontaneously reversible lines 
follow sensibly the same laws of distribution and intensity as the 
lines of hydrogen, and it would seem that this law of succession of 
the spectral lines common to so many series may possibly be expressed 
by the same function, which may be termed the hydrogenic function. 

C. H. B. 

Use of Carbon Bisulphide in Prisms. By H. Draper (Amer. 
J. Sci., 29, 269—277).—Although carbon bisulphide has a higher 
refractive power than glass, yet its use in spectroscopic observations 
has been much restricted, owing to the spectra produced by prisms 
filled with this material being ill defined. The result is due to stria, 
caused by convection currents produced by inequality of temperature. 
These can be prevented by an active rotation of the liquid, and 
by maintaining the temperature of the prism constant; the former 
being effected by the author by a small propeller wheel driven by an 
electric motor, the latter by a temperature regulator. The constant 
temperature also prevents the changing of the refractive energy of 
the liquid, and the continual shifting of the position of the spectral 
lines either in one direction or the other. The adoption of these 
devices is of great practical value, inasmuch as a bisulphide prism, 
whilst giving seven-eighths as much dispersion as six flint prisms, 
gives four times the light in the entire spectrum and eight times the 
light in the region near G. For photographic purposes, the carbon 
bisulphide prism should replace the train of glass prisms, and even 
gratings. V. H. V. 


New Constant Galvanic Element. By E. Vonwinxex (Dingl. 
polyt. J., 256, 218—221).—An adaptation of potassium or sodium 
permanganate to the new chromic acid element described by the 
author in a previous communication (ibid., 255, 431, and 256, 23). 

D. B. 

Battery with Two Liquids. By A. Dupré (Compt. rend. 100, 
987—989). The outer cell of a Bunsen element, that is, the cell con- 
taining the zine, is filled with dilute acid, a solution of potassium hydro- 
gen sulphate, or other similar liquid, and the inner cell containing the 
carbon is filled with nitric acid, in which are dissolved 75 grams 
of potassium dichromate per litre. No oxides of nitrogen are given 
off, and the battery will work for at least 15 hours without appre- 
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ciable deterioration; the electromotive force depending on the con- 
centration of the acid. Instead of using nitric acid, the inner cell 
may be filled with a solution obtained by dissolving 510 grams of 
sodium nitrate in 600 c.c. of water, and adding successively 400 c.c. 
of ordinary sulphuric acid and 60 grams of potassium dichromate. 
The electromotive force with this solution is 1‘5—1°7 volts. 

C. H. B. 


Note by Abstractor.—The effect of potassium dichromate in prevent- 
ing the evolution of nitrogen oxides from a Bunsen or Grove’s 
battery has been known for some time. 


Suppression of Nitrous Fumes from the Bunsen Battery. 
By A. pv’Arsonvat (Compt. rend., 100, 1165—1167).—The author 
points out that the use of potassium dichromate to absorb the oxides 
of nitrogen given off in the Bunsen cell was proposed by Ruhmkorff 
in 1869, 

The author employs a rectangular Bunsen cell, in which the nitric 
acid is replaced by a solution of cupric chloride in hydrochloric acid. 
The copper is deposited on the carbon plate, but in the presence of 
air and hydrochloric acid is almost instantly dissolved. Its solution is 
accelerated by increasing the surface of the carbon, or by blowing air 
into the liquid. This cell has an electromotive force of about 1:5 volt, 
and a flat cell of Ruhmkorff’s model gives a current of 8 to 12 
amperes. C. H. B. 


New Arrangement of the Thermo-electric Pile. By Ciamonp 
and J, CarPENnTIER (Compt. rend., 100, 985—987). 


New Pile, or Auto-accumulator. By Jastocuxorr (Compt. rend., 
100, 1214—1216).—This is a pile with three electrodes, the first of 
which is an oxidisable metal, the second carbon, or a metal which 
oxidises with difficulty, and the third porous carbon, which is sur- 
rounded by air. 

Fragments of an oxidisable metal, such as sodium, zinc, or iron, are 
placed in a flat leaden tray, and the latter is then filled up with some 
porous material, such as sawdust. If sodium is used, the sodium 
oxide formed is sufficiently hygroscopic; but if zinc or iron is em- 
ployed the sawdust must be moistened with a solution of calcium 
chloride. A series of tubes of porous carbon is placed on the top 
of the porous substance, 

When the circuit is open, local currents are set up between the 
oxidisable metal and the electrode on which it is placed, and the 
latter is polarised until its potential reaches that of the metals, at 
which point the action ceases, or is reduced to aminimum. If now the 
electrode thus polarised is connected with the carbon electrode, the 
discharge commences, and at the same time local currents are again 
set up, and recharge the electrode as fast as it is discharged. 

The electromotive force varies with the nature of the oxidisable 
metal ; with sodium amalgam, it is 2°2 volts, with zinc 1:6, with iron 
1:1. The internal resistance of an element 0°1 m, square varies from 
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025 to 0°5 ohm, according to the thickness of the spongy layer and 
its degree of humidity. C. H. B. 


Electrical Conductivity of Solid Mercury and other Metals 
at Low'Temperatures. By Carteret and Boury (Compt. rend., 100, 
1188—1191).—The electrical resistance of most pure metals decreases 
regularly with a reduction of temperature from. 0° to —123°, and the 
coefficient of variation is practically the same:in all cases. 

The resistance of mercury decreases at the point of solidification 
in the ratio of 4°08 : 1, and the resistance of solid mercury decreases 
with the temperature. Between —40° and —92°13° it is represented 
by the formula— 


Where a = 0-00407, a value closely approaching that for other metal 
The values of a for several metals are as follows :— 


Limits of temperature. 

+ 29°97° to — 101°75° 

Aluminium... ; + 277 to— 90°57 
Magnesium.... 0°00390 0 to— 8831 
Tin 000424 0 to— 85°08 
0 to— 5822 

— 6865 to — 101°30 

— 113-08 to — 122°82 


The variation in the resistance of platinum and iron differs from 
that of other metals below zero as well as above. The formula 
R; = Ro(1+<a#) holds good in the case of iron when a = 0°0049, but 
in the case of platinum the value of a, which is 00030 at 0°, increases 
as the temperature falls, and becomes 0°00342 at — 94°57°, or in other 
words, the lower the temperature the more closely does the value of 


the coefficient for platinum approach that for other metals. 
C. H. B. 


Conductivity of Cetyl Alcohol. By A. Bartort (Gazzetta, 14, 
522—526).—Cetyl alcohol at temperatures below 15° shows no sign 
of electric conductivity, so that it might be used as an insulator, but 
its conductivity gradually increases, reaching its maximum at 45° ; 
then it very rapidly decreases to the melting point 48°, and reaches 
the minimum at 50°. On raising the temperature still further, its 
conductivity again slowly increases. On cooling, the phenomena are 
presented in the reverse order. The same result is obtained when 
electrodes of copper, zinc, or silver are substituted for those of 
platinum; frequent melting and solidification do not alter the 
relative conductivity. Several other organic substances show the 
same phenomena. We Ee Wa 


Measurement of Strong Electrical Currents. By J. Trowsrives 
(Amer. J. Sci., 29, 236—237).—The author has recently employed 
the cosine galvanometer for measuring strong currents, in the following 
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manner:—The galvanometer is mounted so that the needle is at the 
centre of a large circle of wire, the plane of which is vertical and is 
in the magnetic meridian. When the current from adynamo machine 
is passed through the large vertical coil, which may consist of a single 
wire, the arrangement answers as a tangent galvanometer. The 
movable coil of the cosine galvanometer is then connected with a 
Daniell cell of known electromotive force. In the same circuit is 
placed a resistance so large that the battery resistance can be ne- 
glected, and, the poles being joined in such a manner that the deflec- 
tion produced by the coil of the cosine galvanometer shall be opposite 
to that produced by the current from the dynamo machine in the 
large outer coil, the coil of the cosine galvanometer is inclined until 
the needle is again brought to zero. Then, if F and F’ represent the 
forces produced at the centre of the coils by the current from the 
dynamo, and by the Daniell cell; S and S’ the respective currents; 
rand 7’ the radii; » and n’ the number of coils in the two galvano- 
meters, and H the horizontal force of magnetism, 
F= 2enSH s P= Swe Cos a, or S= S'n en a. 
° r nT 

The strength of the current is thus obtained in terms of the current 
from the standard Daniell cell, and the method is independent of the 
strength of the earth’s magnetism. The diameter of the outer coil 
can be diminished by passing the current through one coil in one 
direction, and through an inside coil in another. B. H. B. 


Trustworthiness of Alternating Currents for Measuring 
Electrical Resistances. By W. Ostwatp (J. pr. Chem. [2], 31, 
219—223).—Doubt has been cast upon the application of Kohlrausch’s 
method to organic substanees, it being alleged that in the case of acetic 
acid, for instance, the ethane and carbonic anhydride liberated by the 
current cannot recombine during the passage of the alternate current. 
But ethane and carbonic anhydride are only secondary products, and 
cannot be formed owing to the rapidity of change of current. Ex- 
perimental proof of the trustworthiness of the method is shown by a 
constant result being obtained with various strengths of current, 
alternating at different speeds, and by direct comparison of results 
given by a number of organic and inorganic substances, with direct 
and alternating currents. H. B. 


Relation of “ Peltier’s Heat Effect” to the Available Energy 
of a Galvanic Element. By A. Gocken (Ann. Phys. Chem., 24, 
618—642). 


Calorimetric Study of the Effect of Tempering and Ham. 
mering on Cast Steel. By Osmonp (Compt. rend., 100, 1228— 
1240).—The samples of steel used in these experiments were: 
(1) extra mild steel, carbon 0°17 per cent.; (2) medium steel, carbon 
0°54 per cent.; (3) tool steel, carbon 1°17 per cent.; (4) Swedish 
white iron, carbon 4°10 per cent. Each of these specimens was sub- 
jected to three different kinds of treatment, namely, annealing, 
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hammering, and tempering, and samples in each state were dissolved 
in a neutral solution of cuprous ammonium chloride in a calorimeter. 
The rise of temperature produced by the solution of 15 gram of 
metal in 500 c.c. of copper solution, is given in Table I, and the ratios 


in Table 11 :— 
I, 


Annealed. Hammered. Tempered. 
2°247° — 
2°207 2°222° 
2°018 2°056 

—_— 1632 


II. 


. 
Annealed. Hammered. Tempered. 
1:045° — 
1:045 1°052° 
1-065 1:084 
-- 1150 


It is evident that hammering, and still more tempering, produce an 
increase in the amount of heat developed, and the increase is greater 
the greater the proportion of carbon in the steel. The iron is probably 
converted into an isomeric modification in tempering. C. H. B. 


Combustion of Explosive Mixtures of Coal-gas and Air. By 
A. Wirz (Compt. rend., 100, 1131—1132).—The theoretical tempera- 
tures and pressures produced by the explosion of mixtures of coal- 
gas and air, as calculated from the heat of combustion of coal-gas, 


are as follows :— 
At const. vol. At const. pres. 


A. 


Temp. Pres. Temp. Pres. 
1 vol. of gas + 6 vols of air.. 2064° 86 atmos. 1596° 6°8 atmos. 
lvolofgas+10 , , .. 1514 65 =, 1169° 53 ,, 


Any difference between the calculated and observed pressures must 
be attributed to the action of the walls of the explosion vessel, since 
Mallard and Chatelier have shown that carbonic anhydride and water 
do not dissociate below 1800° and 2500° respectively in —.'s 


Calorimetric Investigations. By F. Srommann (J. pr. Chem. 
[2], 31, 273—306).—This paper contains an account of some improve- 
ments in the calorimeter described by the author in a former com- 
munication (Abstr., 1879, 586). The results of the determination of 
the heats of combustion of a great variety of substances are then 
given, such as animal and vegetable fats, butter, albuminoids, meat, 
bread, carbamide, uric acid, hippuric acid, glycocine, asparagine, 
carbohydrates, mannitol, and its isomeride, erythrol, some of the solid 
paraffins, naphthalene, and anthracene. Also the heats of combustion 
of some of the higher fatty acids, of oxalic acid, and some of its 
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homologues, of tartaric and citric acids, of benzoic, salicylic, and 
phthalic acids, of cetyl alcohol and of glycerol, phenol, resorcinol, 
pyrocatechol, pyrogallol, and thymol, and finally of cetyl palmitate 
and trimyristin. Many of these results differ from those obtained by 
v. Rechenberg (Abstr., 1881, 135). P. P. B. 


Influence of Dilution on the Coefficient of Reduction of the 
Freezing Point of Various Aqueous Solutions. By F. M. Raoutr 
(Compt. rend., 100, 982—984).—The author has investigated the 
effect of dilution on the freezing points of aqueous solutions of salts, 
acids, bases, and organic compeunds, the results being represented by 
curves which have for abscisse the reduction of the freezing point C, 


and for ordinates the coefficient of reduction > where P is the weight 


of the anhydrous substance in 100 grams of water. The curves thus 
obtained are simple curves resembling hyperbolas, the most curved 
portion being near the axis of the ordinates, with its convex side 
away from the axis of the abscisse, whilst the least curved portion 
extends away from the axis of the ordinates, and approximates more 
and more closely to a straight line. When the freezing point is below 
— 2°, or the solution contains more than a gram-molecule in 2 litres, 
the latter portion of the curve differs very little from a straight line 
which runs parallel with or away from the axis.of the abscisse, or else 
approaches it. When the line diverges from.or is parallel with the 
axis of the abscisse, the substance dissolves in accordance with 
Blagden’s law, and exists in solution in the hydrated or anhydrous 
state respectively. The convergence of the curve towards the axis of 
the abscisse indicates that when the concentration of the solution 
passes a certain point, the dissolved molecules begin to aggregate and 
form more complex molecules. If a fresh quantity of any substance 
is added to a non-saturated solution of that substance, one portion 
will unite with the substance already dissolved, forming more con- 
densed molecules without lowering the freezing point, whilst the other 
portion dissolves in the water in its original state, and increases the 
reduction of the freezing peint, in accordance with Blagden’s law. 
The two portions are proportional to the relative quantities of water 
and substance already existing in the solution. It follows that the 


coefficient of reduction P diminishes, and the diminution is propor- 


tional to the increase in the reduction of the freezing point. The 
corresponding curve approaches the axis of the abscisse, as in the case 
of sodium nitrate, and if sufficiently prolonged will cut the axis of 
the ordinates at a point, the ordinate of which represents the coefficient 
of reduction of the substance supposed to have dissolved without con- 
densation, or, in other words, it represents the normal coefficient of 
reduction. The values thus obtained agree better than any other 
values with the general laws previously enunciated. 

The portion of the curve in the neighbourhood of the axis of the 
ordinates corresponds with solutions so dilute that they freeze betweer 
0° and — 1°. Each curve between these limits has its own particulay 
form, and diverges more or less rapidly from the axis of the ordinates, 
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tending to become tangential to it. This shows that the coefficient of 
reduction of any substance is increased by dilution. But such an 
increase indicates an increase in the number of molecules, and con- 
sequently points to a partial decomposition of the dissolved substance. 
It follows that all substances are more or less decomposed in very 
dilute solutions. Berthelot has already shown that this is the case 
with many salts, and the author’s results prove that it also takes 
place, although in a much lower degree, with sulphuric acid, alcohol, 
tartaric acid, sugar, &c. C. H. B. 


Relation between Critical and Boiling Points. By A. Barron 
(Gazzetta, 14, 540—543).—Pawlewski has shown that the difference 
between the boiling point and critical temperature for the ethereal salts 
of the acetic acid series is a constant (Abstr., 1883, 276), a generalisa- 
tion which Nadejdine has confirmed for the olefine hydrocarbons 
(Beiblitter, Ann. Phys. Chem., 7, 678). In this note, the author 
shows that this relation does not represent a physical law, but is 
purely empirical and accidental, inasmuch as it does not hold good for 
boiling points under pressures other than the atmospheric. Tables 
are given which show that the difference between the critical tempera- 
ture and the boiling points taken at 60° and 760 or 1260 mm. pressures 
are very variable. V. H. V. 


Mendeléeff’s Formula for the Expansion of Liquids, and 
Thorpe and Riicker’s Formula for Determining the Critical 
Temperature of Liquids from their Coefficient of Expansion. 
By A. Barros and E. Srracciati (Gazzetta, 14, 527—540). 


Critical Temperatures and Specific Volumes of Paraffin 
Hydrocarbons from Pennsylvania Petroleum. By A. Barro. 
and E. Srraccrati (Gazzetta, 14, 548—558). 


Dissociation Tension of Ammonium Carbamate. By G. 
Erckmann (Ber., 18, 1154—1156).—These experiments were made in 
a Hofmann’s vapour-density apparatus. The dissociation tension of 
ammonium carbamate is 361 mm. at 47°25°, 562°8° mm. at 54°75°, and 
632°2 mm. at 56°5°. A. J. G. 


Dissociation Tension of Ammonium Carbamate. By A. 
Naumann (Ber., 18, 1157—1159).—The agreement of the results in 
the preceding Abstract with those obtained earlier by the author (this 
Journal, 1871, 1195) is pointed out. The much higher results obtained 
by Isambert (Abstr., 1882, 270), who mixed ammonia (2 vols.) and 
carbonic anhydride (1 vol.), are attributed to insufficient time having 
elapsed to allow combination to take place before determining the 
tension. A. J. G. 


Liquefaction of Oxygen. By L. Camterer (Compt. rend., 100, 
1033—1035).—When a glass vessel containing compressed oxygen is 
surrounded by liquid ethylene, previously cooled to — 70° in a copper 
helix by means of methyl chloride, and the ethylene is caused to 
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evaporate rapidly by directing upon it a jet of cooled air, the tempera- 
ture obtained is below the critical point of oxygen, and the latter 
liquefies readily in the glass tube, showing a perfectly distinct 
meniscus. The temperature of the ethylene, as indicated by a 
hydrogen thermometer, was — 123°. C. H. B. 


Liquefaction and Solidification of Methane and Nitric 
Oxide. By K. Otzewsx1 (Compt. rend., 100, 940).—The methane 
employed was obtained either by treating sodium acetate with soda- 
lime, or by the action of the zinc-copper couple on a mixture of methyi 
iodide and alcohol. The following table gives the temperature of the 
liquefied methane under various pressures :— 


Pressure. Temperature. Pressure. Temperature. 
549 atmos. — 81°8° (crit. point) 62 atmos. — 1385 
49°0_ ,, — 85°4 2°24 ~=Ca — 153°8 
400 ,, — 93:3 100 —Cé,, — 164-0 
263 ,, — 105°8 80 mm. — 1858 
214 ,, — 110°6 So » — 2015 
11°0 — 1268 


When the pressure is reduced below 80 mm., the liquefied methane 
begins to solidify, and if the reduction of pressure is continued, it 
forms a white snow-like mass. 

Nitric oxide was obtained by heating ferrous sulphate with dilute 
nitric acid, and was liquefied by means of ethylene boiling under low 
pressure, care being taken to purify the nitric oxide from higher 
oxides of nitrogen, and to prevent the access of air or oxygen. The 
relation between the temperature of the liquefied gas and the pressure 
is given in the following table :— 


Pressure. Temperature. Pressure. Temperature. 
71:2 atmos. — 93°5°(crit. point) 10°6 atmos. — 129-0° 
578, — 975 54 ,, — 1380 
499, — 100-9 10 |, —1536 
410 ,, — 105°0 138 mm. — 1670 
316, — 110°0 18 ,, — 1765 
20°0 — 119°0 


Nitric oxide begins to solidify at — 153°6°, under a pressure of 
138 mm., and forms a snow-like mass. At 71‘2 atmos., the meniscus 
becomes indistinct, but does not completely disappear. 

When the curve of liquefaction of nitric oxide is compared with 
those of nitrogen, carbonic oxide, oxygen, and methane, especially 
the latter, it is seen that the pressure increases much more rapidly 
with an increase of temperature in the case of nitric oxide, than with 
the other gases. This difference is probably due to an increase in the 
complexity of the nitric oxide molecule at low temperatures. 

Cailletet has obtained results which, so far as they go, confirm those 
obtained by Olzewski. He has also found that the temperature pro- 
duced by the rapid evaporation of liquid methane is sufiiciently low 
to liquefy oxygen immediately. C. H. B. 
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Tensions and Critical Points of Some Vapours. By C. 
Vincent and J. Cuapruts (Compt. rend.,1100, 1216—1218).—The 
critical temperature of hydrogen chloride is between 51° and 51°5°, a 
result which confirms the value given by Ansdell (Proce. Roy. Soc., 34, 
113). 

The critical point of methyl chloride is about 141°5°. If the methyl 
chloride is mixed with a small quantity of a permanent gas, the 
pressure at the critical point increases with the proportion of the 
permanent gas, but the temperature is always between 141—142°. 

The observed vapour-tensions agree with those calculated by 
Regnault’s formula up to 35°, but at 90° there is a difference of 
1 atmos., which is increased to 2 atmos. at 141°. C. H. B. 


Phenomena which Accompany the Evaporation of the 
Permanent Gases in a Vacuum; the Limit tothe Use of the 
Hydrogen Thermometer; and the Temperature of Liquid 
Hydrogen. By S. Wrostewski (Compt. rend., 100, 979—982).— 
The author has shown that the equation which expresses the relation 
between the temperature and the electromotive force of a thermopile 
consisting of copper and German silver, for temperatures between 
+ 100° and — 130°, also expresses the same relation between + 100° 
and — 193°, and may fairly be assumed to hold good at still lower 
temperatures. Determinations of low temperatures by means of this 
thermopile agree perfectly with those made with a hydrogen thermo- 
meter down to — 193°, but below this point the temperatures given 
by the hydrogen thermometer are always lower than those determined 
by the pile, and the difference is greater the lower the temperature. 
These facts indicate that below — 193° hydrogen no longer obeys 
Gay-Lussac’s law, but contracts more rapidly, and the hydrogen 
thermometer is consequently valueless for the determination of very 
low temperatures. It follows that the low temperatures given in 
former papers as the boiling points of liquefied gases, are in many 
cases several degrees too low. The following table gives the relation 
between the tension and the temperature (as determined by the 
thermopile) of three gases :— 


Oxygen. Nitrogen. Carbonic oxide. 

740 mm. — 181°5° 740 mm. — 193° 735 mm. — 190° 
160 — 190 120 — 201 160 ,, —1975 

— 190°05 100 — 201°25 140 ,, —1984 

— 190°5 80 — 201°7 120 — 198°5 

— 190°8 70 — 202°5 112 — 198°75 

— 191-98 60 — 204 100 — 198'83 

— 192-71 42 — 206 60 — 201°5 

— 194°4 — — 40 — 201°6 

— 196-2 

— 197-7 

— 198°7 

— 200°4 


In the original paper, the table of values for oxygen is more 
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extensive, and gives the relation for every 2 or 3 mm. It will be seen 
that when these liquefied gases are evaporated in a vacuum, the 
minimum temperatures obtained are only a few degrees below — 200°. 
Air does not behave as a simple gas, but as a mixture the constituents 
of which obey different laws of liquefaction. 

When hydrogen is compressed at 180—190 atmos., and cooled by 
means of nitrogeu boiling in a vacuum, and the pressure is suddenly 
released, a grey cloud forms in the apparatus, but the colour of this 
cloud could not be definitely ascertained. The thermopile when 
placed in the interior of the tube showed a temperature of 208—211° 
when the cloud formed, but how closely this approximates to the true 
boiling point of hydrogen has still to be determined. C. H. B. 


Dissociation of Nitrogen Peroxide. By E. and L. Naranson 
(Ann. Phys. Chem, [2], 24, 454—467).—After alluding to the various 
theories propounded to explain the dissociation of gases and the in- 
sufficiency of the experimental data, the authors propose to determine 
the constitution of nitrogen peroxide at various temperatures by 
determination of the relation between the specific heats at constant 
pressure and constant temperature, namely, the function (k). The 
investigation was based upon the dust-figure method of Kundt, and 

2 

the formula given by him k = 1°4053 > site + =, in which J, d, 
and ¢ are the half wave-lengths, density and temperature of the gas 
examined, /', d', and ¢' the same for air. The nitrogen peroxide was 
prepared by the ordinary process, especial attention being given to the 
elimination of all traces of moisture from the lead nitrate and the 
vessels used. The density at the various temperatures was estimated 
by a manometric method, the vapour being introduced into an ex- 
hausted vessel, which was then connected with a manometer; this 
process, which is given in detail in the original paper, presents con- 
siderable advantages over V. Meyer’s method in investigations on the 
dissociation of gases. Asa result of the experiments, it follows that 
the function & for nitrogen peroxide diminishes with increase of pres- 
sure ; whereas the reverse has been shown by Wiillner to be the case 
for carbonic anhydride, nitrous oxide, ammonia, and ethylene. The 
smallest value found, 1:17 at 15°, is approximately equal to that of 
pent- or hex-atomic molecules, whilst the largest value, 1°27 at 57°, is 
equal to that for triatomic molecules. This fact, taken in connection 
with the direction of the alteration of the value for k, presents a fur- 
ther proof that the variation of density of nitrogen peroxide arises 
from the dissociation of a more into a lesscomplex molecule. Nitrogen 
peroxide is not then an abnormal exception to Gay-Lussac’s law. 


V. H. V. 


Tension of Aqueous Vapour of Salt Solutions. By G. 
TamMANnn (Ann. Phys. Chem. [2], 24, 523—569).—In this paper an 
attempt is made to determine the molecular weight of substances in 
the solid state, by means of the diminution of the tension of aqueous 
vapour which they produce when dissolved in water. Several years 
ago, Wiillner established by his experiments that this diminution, 
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under the same conditions of temperature, was directly proportional 
to the quantity of dissolved salt. On the other hand, Raoult found 
that the lowering of the point of congelation in degrees Centigrade is 
equal to the diminution of tension of aqueous vapour in millimeters 
divided by the number 7°6 (Abstr., 1879, 4). From the numbers 
obtained by these observers, the author calculates the relative mole- 


—T, 


T 
cular tension diminution by means of the formula =;>~ M x 1000, in 


which T is the tension of aqueous vapour at the temperature of 
observation, .T—T, the tension diminution, m the quantity of salt dis- 
solved in 1U0 parts of water, and M the molecular weight of the salt. 
But as the results are far from satisfactory, the author proceeds— 
(i) to investigate the tension diminution as a function of the tempe- 
rature and concentration of the solution, and (ii) to demonstrate the 
probability that an equal number of molecules of salts of analogous 
constitution produce an equal diminution of vapour-tension of their 
solution. The method of investigation consists in outline in placing 
the solution to be examined in one limb of a syphon barometer, and 
sealing off that limb when the superincumbent space is filled with 
the vapour of the solution. Five such syphon barometers were used, 
of which four contained the salt solutions, and the fifth, water. These 
were all connected with a flask, in which the pressure was deter- 
mined by a manometer; they were all heated in a water-bath, kept 
at constant temperature. The necessary corrections and the effect of 
the various errors of observation are discussed in detail. The observa- 
tions made at different temperatures with the more common salts of 
potassium, sodium, lithinm, and ammonium, the chlorides of the 
alkaline earths and magnesium, and of the sulphates of the iron-group, 
zinc and copper, are given in a series of tables. 

Firstly, as regards Wiillner’s generalisation that the tension dimi- 
nution is proportional to the quantity of salt dissolved, this is found to 
hold good only for the sulphates of sodium, ammonium, and mag- 
nesium, barium chloride and ammonium bromide; of the other salts 
examined, some show an increase of relative tension diminution with 
increase in the quantity of salt dissolved ; others, a reverse result ; whilst 
others again show at first an increase, then a decrease. As a result, 
the following generalisation is propounded ; the tension diminution of 
aqueous vapour by the solution of salts of analogous constitution is 
inversely proportional to the molecular weight. This is exemplified 
hy the sulphates of various metals and the halogen derivatives of the 
alkaline earths. 

Relative molecular 
— diminution, 
Molecular —+) 

Formula. weight. Tm a S. 
NiSO, + 6H.0........ 263 132 
CoSO, + 6H,0..... e+. 263 121 
ZnSO, + 6H,0 122 
MnSO, + 6H,0 . 109 
MgSO, + 6H,0 eeorere 143 
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Relative molecular 
tension diminution, 


T-T, , 1000 x M. 
Formula. 
SrCl, + 6H,O ‘ 406 
CaCl, + 6H.O.... , 422 
MgCl, +6H,O ........ 2° 460 
SrBr, + 6H,O , 450 
CaBr, + 6H,.O : 513 
MgBr, + 6H,O ‘ 504 


As an application of this method, the instance of beryllium sulphate 
is given ; were the composition of the salt expressible by the formula 
Be,(SO,); + 12H,0, its relative molecular tension diminution should be 
equal to that of aluminium sulphate, Al,(SO,); + 18H,0, but that of the 
former is 425; of the latter, 299. The molecular tension diminution 
of beryllium sulphate, if expressed by the formula BeSO, + 4H,0, is 
141, and thus equal to that of magnesium sulphate, MgSO, + 6H,0 = 
143 ; the formula of beryllium oxide is thus BeO. The above generali- 
sation is in accordance with the observations of Kiidorff and De Coppel, 
who show that salts of analogous constitution lower the point of 
congelation to an equal degree. 

Another relation is brought out by the author’s results, namely, if 


? R , , 
the ratio — decreases with rise of temperature, the salt dissolves 


in water with evolution of heat, and conversely if — Tm increases, 


the salt dissolves with absorption of heat. 

In cases of salts which possess no water of crystallisation, the 
tension of vapour from water, and from the salt solution under the 
same conditions of temperature, is expressible by the ratio T — T’ = 

2 f,!2 
N“> = Nn’ , in which N and N’ are the number of water mole- 
cules within a given space, m and m’ their masses, and v and 1, their 
velocities. If water vapour behaves as an ideal gas, then $mv* = 


4m'v" = = . The tension diminv- 


tion will thus be independent of the number of molecules of aqueous 
vapour resulting from the solution. But itis clear that the greater the 
concentration of the salt solution, the more effectually will the water 
molecules be retained from vaporisation, so that in such cases the 
number of water molecules retained is directly proportional to the 
quantity of salt dissolved. The following proportions then hold good: 
N—-N, or tte ™ where m, and m, are the number of salt mole- 
N—WN, T—T, mm, 
cules in 100 parts of water; or to put this relation in another form. 
the quotients of relative tension diminution by relative volume will 
be equal. This generalisation is exemplified in the cases of potas- 
sium chromate and the halogen salts of the alkali metals. As regards 
salts with water of crystallisation, one’ cannot decide whether the 
decrease of tension diminution is conditioned by the formation of 
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double molecules, or by hydrates containing a less proportion of 
water. V. H. V. 


On the Nature of Solution. By W. L. Goopwin (Trans. Roy. 
Soc. Edin., 30, 597—618).—T wo theories have been propounded to 
explain the phenomenon of solution; the one based on the assump- 
tion of a chemical action between the solvent and the substance 
dissolved, the other on a mechanical interpenetration of the solid 
molecules into the molecular interstices of the liquid. It is probable 
that solution is to be explained in part by both these theories ; for in 
some cases the phenomenon is analogous to the diffusion of gases, 
whilst in others a chemical action is required to break up the con- 
geries of the molecules. In this paper, the solubility of chlorine in 
water and saline solutions is more particularly studied. 

The solubility of chlorine in water increases with a rise of tempe- 
rature until a maximum is reached at 10—11°; from this point the 
solubility decreases. The result is to be explained by the solution of 
the solid chlorine hydrate, which is subsequently decomposed, thus 
resolving the phenomenon to the simple case of the solubility of gas 
ina liquid. Similar results were obtained with the chlorides of the 
alkali metals, although the presence of these salts induces the decom- 
position of the chlorine hydrate at a somewhat lower temperature 
than pure water; whilst the chlorides of magnesium, calcium, iron, 
cobalt, and strontium prevent the formation of the chlorine hydrate. 
In these cases, however, the solubility of the chlorine seems to follow 
the same general course; for the curves representing the solubility as 
a function of the temperature are flat at the maxima points, while 
from them the descent is very gradual. The occurrence of maxima 
points in the case of these salts can be explained as a result of two 
opposing forces, namely, the solubility of the chlorine in the water, 
not chemically combined with the salt, and the attraction of the 
chloride for the water, which thus determines the amount of uncom- 
bined water. As the temperature falls, the amount of free water 
decreases, whilst the coefficient of absorption increases at a quicker 
rate; therefore, on the whole, the solubility increases as the tempe- 
rature falls. 

But in all cases examined there is a general tendency towards coin- 
cidence at high temperatures. The curves for solutions containing 
two chlorides, each of which permits the formation of chlorine 
hydrate, follows the mean course between those of the chlorides taken 
separately, although this is not the case when only one or both pre- 
vent the formation of the hydrate. 

The solubility of chlorine in water is increased by the presence cf 
hydrochloric acid, and of lithium and possibly of strontium chlorides. 

As a general result, it may be stated that the presence of chlorides 
affects the solubility of chlorine, chemically at low, but mechanically 
at high temperatures. The explanation of the phenomena presented 
is thus based upon both of the theories enunciated above. 

V. H. V. 

Solubility of Mixtures of Salts. By F. Riiporrr (Ber., 18, 
1159—1162; compare this Journal, 1873, 1101).—From the experi- 
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ments described the author concludes that those salts which are 
isomorphous, or which form together double salts, displace one 
another from their solutions, whilst those salts which do not 
crystallise together do not displace each other. Several examples 
are given, all of which confirm this view. N. H. M. 


Attraction between Dissolved Substances and Solids Im- 
mersed in the Solutions. By J. Taouter (Comp?. rend., 100, 
1002—1005).—The author has previously shown (this vol., p. 476) 
that an attraction is exerted between a dissolved solid and a solid 
immersed in the solution. Further experiments with powdered quartz 
and a solution of barium chloride show that this attraction is exerted 
instantaneously, and that other conditions being equal, the attraction 
is directly proportional to the surface of the immersed solid. 

Cc. H. B. 

Capillary Constants of Certain Aqueous and Alcoholic 
Solutions. By J. Travune (J. pr. Chem. [2], 31, 177—219).—The 
apparatus employed is described, and a previous paper referred to 
(this vol., p. 116). The conclusions drawn are as follows :— 

The specific cohesion of mixtures of two liquids does not necessarily 
lie between the values shown by the component liquids, but may be 
lower than either. 

The cohesion of a saturated solution of an organic liquid generally 
differs but slightly from that of the dissolved substance itself; thus a 
saturated solution of aniline shows « = 4577, whilst with aniline a = 
4311. 

In the case of aqueous solutions of salts, the rise of the liquid is 
almost proportional to the specific gravity, irrespective of the nature 
of the salts. This, however, is not quite true, increased strength of 
most solutions is accompanied by slightly increased capillary action, 
whilst with some few a slight decrease is noticed. In this respect the 
latter solutions resemble, in a degree, the aqueous solutions of certain 
common organie liquids which show a rapidly decreasing action with 
increasing strength; from this the author concludes, and seems to lay 
stress on the conelusion, that no distinction is to be drawn between 
the behaviour of aqueous solutions of inorganic salts and organic sub- 
stances or liquids. 

The principal result obtained from the study of solutions of salts in 
dilute alcohol is, that for any given salt a particular strength of dilute 
alcohol may be found, such that when used as a solvent, the capillary 
height varies inversely with the specific gravity of the solution. The 
strength of alcohol required for the members of a particular series of 
salts is almost the same, but differs from that required by other series 
of salts. H. B. 


Capillary Constants of Liquids and Cohesion of Solids: 
By A. Bartout (Gazzetta, 14, 553—562).—As a deduction from the 
experiments of Frankenheim, Quincke, and others, on the capillary 
constants of liquids, the author enunciated the following generalisa- 


tion : the quotient = (in which a’ is the constant of capillarity for a 
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cylinder of 1 mm. radius, c the specific heat, and d the sp. gr.), is 
practically constant for liquids containing carbon, hydrogen, oxygen, 
and sulphur, but is slightly diminished if the halogen elements are 


2 
present. As examples, the values for *; are given for the paraffin- 


hydrocarbons separated from Pennsylvania petroleum, also for 
aqueous solutions of glycerol of various concentrations, 

Cantoni and Vogel have observed that the heat of expansion (7.e., 
the number of heat-units required to produce a given expansion) is, 
in the case of metals, proportional to the coefficient of elasticity, whilst 
Carnelley has established a relation between the coefficient expansion 


4 
and the freezing point. In this paper, it is shown that Be and 


(aR are constants, in which P is the atomic weight, & the co- 


efficient of expansion, D the sp. gr., and § the cohesion referred to 
unit of superficies. V. H. V. 


Capillary Gas Absorption. By R. W. Bunsen (Ann. Phys. 
Chem. [2], 24, 321—347).—In a former paper, the author has shown 
that glass surfaces absorb carbonic anhydride, and that the velocity 
of condensation decreases with time of contact and fall of tempera- 
ture, but increases with rise of temperature (Abstr., 1884, 146, com- 
pare Bottomley, this vol., p. 447). As silicates of composition 
approximating to that of glass retain moisture even at high tempera- 
tures, this phenomenon is here more particularly studied, as tending 
to throw light upon the former observations. Determinations were 
made of the thickness of a water layer retained by glass thread of 
known superficies, when the glass was heated at a constant tempera- 
ture in a continuous current of dry air. Experiments showed that 
the evaporation of the capillary water layer proceeded slowly until a 
zero point was reached ; on raising the temperature, the evaporation 
recommenced up to the zero point corresponding to that temperature. 
Thus, glass thread presenting a saperficies of 2:11 square metres 
retained at 23° 22°3 mgrms. of water, at 215° 11°6 mgrms., and only 
at a temperature of 503° was no water eliminated. The glass retain- 
ing the water by capillary attraction was then submitted to a current 
of dry carbonic anhydride, and it was found that 1 c.c. of water, under 
such conditions, can absorb as much as 48,700 c.c. of carbonic anhy- 
dride under standard conditions, the percentage composition of the 
resultant material may be expressed thus :— 


Carbonic anhydride 


It is not, however, easy to understand in what manner the car- 
bonic anhydride is associated with the water, whether in the liquid or 
solid state, or in chemical combination as a hydrate. No condensation 
of carbonic anhydride occurs when the surface of the glass is per- 
fectly free from moisture, and the carbonic anhydride can be evapo- 
rated off by a current of oxygen. The phenomenon of gas condensa- 
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tion, as observed by the author, bnt attributed by other writers to 
errors of observation, is thus a necessary consequence of the phe- 
nomenon of capillary gas absorption. The retention of water by 
glass is in all probability the cause of errors in gas analysis, which 
can only be avoided when the glass apparatus is heated to a high 
temperature before use. V. H. V. 


Action of Compressed Carbonic Anhydride on Glass. By 
L. Pracnpter (Ann. Phys. Chem. [2], 24, 493—494).—After alluding 
to Bunsen’s researches on the condensation of carbonic anhydride on 
glass (Abstr., 1884, 146), the author gives an account of an observa- 
tion which tends to show that under certain conditions carbonic 
anhydride can attack glass. When a strong light is projected upon 
a glass tube filled with compressed carbonic anhydride near its critical 
point, the surface of the glass above the level of the liquefied gas is 
found to be corroded as though with hydrofluoric acid. It is thus not 
improbable that a chemical action, effected within a few minutes 
under the influence of a strong pressure and intense light, can pro- 
ceed slowly, under a slight pressure and ordinary daylight. The 
observations of Bunsen can then be explained, as resulting from 
chemical action, rather that from interpenetration of the glass by 
carbonic anhydride, more especially as Bessel Hagen (Ann. Phys. 
Chem. [2], 12, 425—44V) has proved that not the slightest trace of 
hydrogen under the pressure of one atmosphere can penetrate a 
thick-walled glass tube, even after the interval of a year. 

V. H. V. 


Principle of Maximum Work. By Berruetor (Bull. Soc. 
Chim., 43, 265—272).— The principle of maximum work reduces the 
phenomena of chemical change to two fundamental data, the one, the 
heat evolved in the reaction taken by itself, the other, the heat change 
resulting from the dissociation of the reacting substances. Although it 
cannot at present be definitely stated that an absorption of heat 
never results from chemical action, yet such an absorption always 
results from a decrease of energy, brought about by dissociation of 
the original substances or their derivatives, or from a change of 
physical state and specific heat. These phenomena of dissociation, 
fasion, vaporisation, and in general physical changes result from the 
temperature required for the chemical action ; thus, chemical affinity, 
in so far as it is measured by the heat disengaged, is expressed by 
the sum of two terms, the one a constant, or the heat disengaged at 
273°, the other variable with the absolute temperature. The latter 
function of the temperature can only acquire a certain value in cases 
in which dissociation has commenced, whether of the initially reacting 
substances or of secondary compounds, such as hydrates, acids, or 
double salts. Although this condition of dissociation is essential for 
the production of chemical equilibrium, yet it is further necessary 
that it should give rise to a cycle of reversible changes, such as the 
double decomposition between the metallic chlorides, bromides, and 
iodides. Thus the author has shown that whether potassium bromide 
reacts with silver chloride, or silver bromide with potassium chloride, 
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there is equally an evolution of heat (an observation confirmed by 
Potilitzin, who has proved that bromine can replace, to a certain 
degree, its equivalent of chlorine in metallic chlorides). These 
reversible phenomena are due to the production of metallic per- 
bromides and chlorobromides, the existence of which explains the 
difficulty experienced in the complete displacement of bromine by 
chlorine. At low temperatures, when the chemical change is not com- 
plicated by changes in physical state, the action of bromine on 
chlorides is always accompanied by an evolution of heat. - 
. H. V. 


Impermeability of Glass to Gases. By A. Barro (Gazzetta, 
14, 544—548).—Previous experiments on the permeability of glass to 
gases has shown that even under pressures of 126 atmos. not even 
infinitesimal quantities of gases pass through glass. In order to 
examine this point by a method different from those hitherto adopted, 
the author sealed up, in two hard glass tubes, bent so as to form three 
sides of a rectangle, potassium chlorate and manganese peroxide in 
the one, and zinc with sulphuric acid in the other. One limb each 
of these glass tubes was covered with gold foil, and immersed in the 
same vessel containing a solution of sodium sulphate. The gold foil 
was in circuit with a differential galvanometer. By warming up the 
other limb to generate hydrogen and oxygen respectively, no differ- 
ence of potential was observed, even though the pressure in the 
hydrogen tube varied from 10 to 20 atmos., and in the oxygen tube 
from 4to 8 atmos. Other experiments were made with a view of 
testing whether hydrogen or oxygen generated by the electrolysis of 
sodium sulphate could penetrate glass ; but here again the result was 
negative. If the hydrogen had diffused through the glass so as to 
cover the gilded surface with a density of one thirty-four-millionth of 
a millimetre per square metre surface, or, in weight, of three-billionths 
of a gram per square metre, it would have been indicated by the 
galvanometer, as the arrangement was sensitive to a difference of 
potential of one-millionth of a Daniell. V. H. V. 


Lecture Experiment. By F. Riiporrr (Ber., 18, 1162).—Dis- 
placement of a salt from its solution by another salt (comp. p. 865) 
can be shown by adding a little finely powdered ammonium sulphate 
toa saturated solution of ammonium copper sulphate, and shaking 
well for a minute or two. After a few moments the solution loses its 
colour more or less completely, and is in any case much fainter in 
colour than the original solution. N. H. M. 
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Molecular Weight of Fluid Water. By J. Taomsen (Ber., 18. 
1088). 


Oxidation of Iodine during Nitrification. By A. Miin~ 
(Compt. rend., 100, 1136—1138).—When potassium iodide is added 
to a solution of a nitrogenous organic compound underyoing nitrifica- 
tion by natural fermentation under suitable conditions, the iodide is 
partly oxidised to iodate, which can be separated as barium iodate. 
The iodate existing in the deposits of sodium nitrate in South 
America has probably been formed from iodide in a similar manner. 
The organisms which will reduce nitrate when out of contact with 
air, will, under the same conditions, reduce iodates. C. H. B. 


The Basicity of Hyposulphuric Acid. By H. Trey (J. pr. 
Chem. [2], 31, 223—233).—Ostwald has shown that the solvent action 
of a monobasic acid is increased by the addition of its neutral salts, 
whilst that of a bibasic acid is thereby decreased. It is now shown 
that the action of dilute hydrochloric and of sulphuric acids upon 
methyl acetate is respectively increased and decreased by the addition 
of the neutral salts of these two acids; the amount of methyl acetate 
decomposed was measured by the amount of baryta-water required to 
saturate the acetic acid liberated. The action of hyposulphuric acid 
in dilute solution is, like that of hydrochloric acid, increased by the 
addition of the neutral sodium salt, and hence hyposulphuric acid is, 
as supposed by Kolbe, a monobasic acid, HSO; or SO,°OH, in which 
the sulphur-atom is pentavalent. H. B. 


Tellurous Anhydride and its Compounds. By D. Kuern and 
J. Moret (Compt. rend., 100, 1140—1143),—Tellurous anhydride 
obtained in quadratic octohedra in the wet way, has a sp. gr. of 5°67 
(uncorr.) at 0°. The anhydride obtained in long white rhombic 
needles by fusion has a sp. gr. of 5°91 (uncorr.) at 0°, whilst the 
sp. gr. of the variety obtained by strongly heating the basic nitrate is 
5°68 (uncorr.) at 0°. 

The basic nitrate, 8TeO,,2N,0; + 3H,0, previously described, forms 
rhombic prisms, with the angles m:m, 99°18; a’: a', 74°34; m:h, 
139°42; a’: h’, 122°14; m: a’, 11412; g®:h', 122°18; g*: h’, 109°32. 

Potassium hexatellurite, K,0,6TeO, + 2H,0, is obtained by the 
action of oxalic acid on potassium tellurite. It forms a light white 
amorphous powder, not decomposed by boiling water, in which it is 
only slightly soluble. It melts at a dull red heat with intumescence, 
and loses water. 

A concentrated solution of ordinary phosphoric acid dissolves 
tellurons anhydride, and on spontaneous evaporation the solution 
deposits a white light amorphous powder, which cannot be purified. 
Water or alcohol removes phosphoric acid and leaves tellurous acid 
or tellurous anhydride according to the conditions. The action of 
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citric and tartaric acids on potassium, sodium, and lithium tellurites 
yields double salts which seem to be analogous to tartar emetic. 
C. H. B. 


Change of Arsenious Oxide from the Amorphous to the 
Crystalline Condition. By C. Winkter (J. pr. Chem. [2], 31, 247 
—261).—Pieces of vitreous oxide retain their transparency any length 
of time in dry air, hydrogen, or carbonic anhydride ; whilst in moist air 
opalescence begins in 3 to 7 days, and in 15. months the change is com- 
plete, 0°3315 per cent. of moisture being at the same time absorbed ; 
this cannot be completely removed at 110°. The sp. gr. of the vitreous 
oxide is 3°6815, of the opaque oxide 3°6461 ; petroleum was used in 
the determination. The solubility and rate of solution of the two 
varieties in water is very different; 100 parts of water dissolve of— 


One hour. Six hours. Three weeks. 
Vitreous oxide 1:589 3°666 3°713 
Crystalline oxide.... 0°023 0°353 1-776 


The vitreous oxide is, however, gradually converted into the 
crystalline oxide, small crystals being deposited on the sides of the 
tubes in 12 hours. The solubilities of the two varieties are therefore 
about 3°7 and 1°7 in 100 parts of cold water, whilst in the first hour 70 
times as much of the vitreous oxide: is dissolved as of the crystalline 
oxide; these data explain the change in the vitreous oxide brought 
about by the presence of a mere trace of water. H. B. 


Preparation of Arsenic Acid and Existence of Compounds 
of Arsenic and Arsenious Acids. By A. Jory (Compt. rend., 100, 
1221—1224).—If 100 grams of finely-powdered arsenious oxide are 
mixed with 25—30 c.c. of ordinary nitric acid, there is very little 
action in the cold. On heating gently, the reaction commences, but 
after a little time the mass becomes solid, and is found to consist of 
small nacreous crystals. If this product is heated to expel excess of 
acid, and then dissolved in boiling water, the solution on cooling 
deposits octahedral crystals of arsenious oxide, and afterwards 
acicular crystals of the composition 2As,0,,3As,0; + H,O, which 
separate from a mother-liquor containing an excess of arsenic acid. 
When these crystals are moistened with water, they decompose with 
separation of octohedra of arsenious oxide. These facts explain why 
nitric acid of not higher sp. gr. than 1°35 should be used in the 
industrial preparation of arsenic acid. 

If the above operation is so modified that a very large proportion 
of arsenious oxide remains unoxidised, the double compound which 
separates has the composition As,0;,2As,0; + H,0. In presence of a 
large excess of arsenic acid the compound As,0;,As,0; + H,O separates 
m slender needles. In most cases, however, a mixture of the three 
double compounds is obtained. The degree of hydration of these 
compounds could not be definitely ascertained. 

All the compounds are dissolved and more or less completely 
decomposed by water, and the solution when concentrated deposits 
arsenious oxide and then one or other of the double compounds, whilst 
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the mother-liquor contains a large quantity of arsenic acid. In 
alkaline solutions, decomposition seems to be complete, and this fact 
is doubtless closely connected with the well-known fact that arsenious 
oxide is much more easily oxidised in alkaline than in neutral or acid 


solution. 


C. H. B. 


Apparent Volatilisation of Silicon at 440°. By P. Hautereviiir 
and A. Perrey (Compt. rend., 100, 1220—1221).—Troost and Haute- 
feuille found that when vapour of aluminium chloride is passed over 
aluminium heated at 1300°, the cool part of the tube contains 
globules of aluminium, probably formed by the successive formation 
and decomposition of an aluminium subchloride. The authors find 
that when vapour of aluminium chloride is passed over aluminium 
heated at 440° only in a glass tube, a deposit is formed of an 
amorphous substance, which consists mainly of silicon with small 
quantities of iron and aluminium. It would seem, therefore, that 
silicon is retained by aluminium heated at 1300°, but is given up 
when the metal is heated at a temperature much below its softeming 
point. C. H. B. 


Phosphates. By H. Granpeau (Compt. rend., 100, 1134—1135). 
—The author has prepared a large number of phosphates by the 
action of potassium sulphate on different phosphates at high tempera- 


tures (Abstr., 1885, 151), but no descriptions or details are given. 
C. H. B. 


Limit to the Combination of Magnesium and Potassium 
Hydrogen Carbonates. By R. Encet (Compt. rend., 100, 1224— 
1226).—The author has previously shown that potassium hydrogen 
carbonate decomposes magnesium hydrogen carbonate with forma- 
tion of the double compound, MgCO,,KHCO,; + 4H,0. This salt 
can also be formed, with considerable development of heat, by the 
direct action of potassium hydrogen carbonate on normal magnesium 
carbonate. 

The author has investigated the conditions of equilibrium when the 
two bicarbonates react (1) in presence of carbonic anhydride at 
different pressures, and (2) in presence of a different proportion of 
one of the salts. The proportion of the double salt formed dimi- 
nishes as the pressure of the carbonic anhydride increases, but 
increases with the proportion of potassium hydrogen carbonate, the 
reaction tending to a maximum in both cases. The results can be 
represented by a formula which gives the amounts of sulphuric acid 
neutralised by the unaltered potassium hydrogen carbonate and 
magnesium carbonate respectively. C. H. B. 


Copper Oxides. By Joannis (Compt. rend., 100, 999—1001).— 
When an oxide having the composition Cu,O,, obtained by fusing 
cupric oxide, is dissolved in a mixture of hydrochloric acid and am- 
monium iodide, the development of heat is the same as that which 
accompanies the solution of a mixture of cupric and cuprous oxides, 
having the same percenta,e composition. The mixed oxides were 
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previously heated separately to the same temperature as the fused 
oxide. It follows that the substance having the composition Cu;O, is 
really a mixture of cupric and cuprous oxides, and this also holds 
good in the case of other oxides, said to be intermediate between 
cupric oxide and cuprous oxide (comp. this vol., pp. 22 and 23). 


C. H. B. 
Ammonio-cupric Sulphate and a Basic Cupric Sulphate. 
By G. Anpré (Compt. rend., 100, 1138—1140).—If a rapid current of 
ammonia gas is passed for a long time into a well-cooled saturated 
solution of cupric sulphate, the whole of the copper is precipitated in 
the form of the well-known ammonio-cupric sulphate, 


CuS0,,4N H;,2H,0, 


which separates in long acicular crystals. 

When this ammonio-cupric sulphate is heated with 10 times its 
weight of water in sealed tubes at 200° for five hours, the sides of the 
tube become coated with black cupric oxide. Cupric oxide also 
separates in small quantity when a solution of ammonio-cupric 
sulphate is evaporated in presence of air. The composition of the 
green precipitate which forms in the solution after a time does not 
seem to be constant. 

If an aqueous solution of ammonio-cupric sulphate is gently 
heated with metallic copper in a flask with a drawn-out neck, the 
slight deposit of cupric oxide which forms at first soon changes to 
apple-green, and if the clear liquid is decanted and heated with fresh 
copper, the green substance continues to form. It has the composi- 
tion of 7CuO0,2SO;,7H,0, when dried at 100°. This green basic 
sulphate can be obtained in several other ways, namely, by heating 
with ammonium sulphate solution the blue basic sulphate obtained 
by adding a small quantity of ammonia to a solution of cupric 
sulphate ; by heating the blue basic salt, 4CuO0,SO;,16H,O (obtained by 
saturating ammonium sulphate solution with cupric oxide, and cooling 
the liquid), with ammonium sulphate solution ; by heating a saturated 
solution of cupric oxide in ammonium sulphate solution with excess 
of water in sealed tubes at 200°; by mixing equal vols. of a saturated 
solution of cupric sulphate with a saturated solution of ammonio- 
cupric sulphate, and allowing to stand, or heating in sealed tubes at 
150°. The basic sulphate is not decomposed by cold water, but when 
heated with ammonium sulphate solution it partially dissolves to a 
blue solution. C. H. B. 


Action of Aluminium on Aluminium Chloride. By C. 
Friepe, and L. Roux (Compt. rend., 100, 1191—1193).—When 
vapour of aluminium chloride is passed over metallic aluminium heated 
just to fusion a brownish-grey substance is formed, which contains 
aluminium, chlorine, and silicon. If aluminium and aluminium 
chloride are heated at 300° in sealed tubes filled with carbonic 
anhydride, there is no appreciable action, but at 360° (in the vapour 
of mercury) the alaminium is slightly attacked, and large crystals of 
pure aluminium chloride condense on the cool upper part of the 
tube. When the tubes are heated in the vapour of sulphur, the 
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aluminium is strongly attacked, and a greyish substance with a some. 
what metallic appearance is deposited on the sides of the tube. This 
substance decomposes water with evolution of hydrogen, and contains 
silicon, chlorine, and aluminium. A similar substance is obtained by 
bringing aluminium and bromine in the ratio Al: Br, in contact in 
sealed tubes, and heating the tubes in sulphur vapour after all action 
has ceased. 

When silicon chloride vapour and hydrogen are passed over 
aluminium heated to dull redness, aluminium chloride and silicon are 
formed. C. H. B. 


Aluminium Oxychlorides. By P. Havrerevitte and A. Prerrey 
(Compt. rend., 100, 1219—1220).—When aluminium is heated below 
incipient redness in a mixture of oxygen and vapour of aluminium 
chloride, it takes fire, and if the source of heat is withdrawn, com- 
bustion continues with production of white bulky flakes which con- 
tain oxygen, chlorine, and aluminium, the proportion of oxygen being 
higher the higher the temperature at which combustion takes 
place. The composition of the products obtained points to the 
existence of oxychlorides containing from 2 to 8 equivalents of alu- 
mina to each equivalent of aluminium chloride. The combustion of 
aluminium in a mixture of chlorine and oxygen also yields oxy- 
chlorides containing not less than 5 equivalents of oxygen for each 
equivalent of chlorine. 

These oxychlorides are white crystalline substances which act on 


polarised light with an energy which increases with the proportion 
of oxygen. They are decomposed by water, and dissolve in very 
dilute acids and alkalis, the solubility increasing with the propor- 
tion of chlorine. C. H. B. 


Cobaltammonium Compounds. Sulphatopurpureocobalt 
Salts. By S. M. Jércensen (J. pr. Chem. [2], 31, 262—272).—So 
far only purpureocobalt salts of monobasic acids have been obtained ; 
an acid sulphate has, however, been described and examined with 
various results by Gibbs and Genth. This salt has now been re- 
examined, and its mode of preparation carefully described ; it forms 
violet-red plates. Its constitution is determined as follows :—The salt, 
Co 10N H;,S0,)2,2S0,H + 4H,0, has a strongly acid reaction and alcohol 
added to its solution throws down a neutral salt, Co,10NH;,3S0, ; 
hence the original substance is an acid salt. The neutral salt treated 
with sodium platinochloride, or the acid salt treated with hydro- 
gen platinochloride, yields a double salt, Co,l0NH;(SQ,)2,PtCk, 
and hence the base is bibasic and not quadribasic, in other words, two 
of the sulphur-groups belong to the basic radicle. This is further 
proved by the formation of the nitrate, Co,] ON H;(SO,)2,2N0;, 
by the addition of ammonium nitrate to the acid sulphate, and by the 
fact that barium chloride does not precipitate the solution of this 
nitrate. The acid sulphate boiled with dilute hydrochloric acid is 
completely converted into chloropurpureo-chloride, and with dilute 
ammonia it is converted into a roseo-salt, hence it is acid sulphato- 


purpureo-sulphate. 
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The preparation and reactions of this and the allied salts are de- 
scribed, namely :—Normal sulphate, (SO,)2(Co.,10NH;)SO,,H,0O ; 
nitrate, (SO,).(Co.10NH;),2NO;; bromide, (SO,)2(Co,l0NHs;)Br, ; 
platinochloride, sulphate, (SO,).(Co,10N H;) PtC],,2H,O. H. B. 


Hydrochloride of Chromous Chloride. By Recovra (Compt. 
rend., 100, 1227—1228).—When a current of dry hydrogen chloride 
carefully freed from oxygen is passed for some time into a well- 
cooled solution of chromous chloride, a more or less deep blue pre- 
cipitate is formed, which eventually changes to bluish-white. The 
final product is washed with benzene free from air, and dried in a 
current of hydrogen chloride free from oxygen. It has the com- 
position 2HC1,3CrCl,,13H,0. It dissociates in the mother-liquor at 
20° with evolution of hydrogen chloride. C. H. B. 


New Complex Inorganic Acids. By W. Gisss (Ber., 18, 1089). 


Bismuth Antimoniates. By A. Cavazzi (Gazzetta, 15, 37—40). 
—Bismuthyl antimonate, (BiO)SbO,;Aq, can be prepared as an amor- 
phous precipitate by adding a concentrated solution of potassium an- 
timonate to a dilute solution of bismuth ammonium citrate. It is 
insoluble in water, soluble in hydrochloric acid; it is fusible only at 
high temperatures. If the above change is conducted in the presence 
of an excess of ammonia a basic bismuth antimonate, (2Bi0),;SbO,,H,0, 
is produced as a gelatinous precipitate, insoluble in water, soluble in 
hydrochloric acid. V. H. V. 


Action of Phosphine on Auric Chloride. By A. Cavazzi 
(Gazzetta, 15, 40—44).—If hydrogen phosphide is passed into a solu- 
tion of anric chioride in ether or alcohol, a black precipitate of gold 
phosphide is formed in accordance with the equation— 


AuCl, + PH; = AuP + 3HCl; 


it is decomposed in the presence of air, producing phosphoric acid ; 
when boiled with water or alkalis, it yields hydrogen, phosphine 
and phosphoric acid, together with metallic gold. But if phosphine 
is passed into an aqueous solution of auric chloride, phosphorous and 
phosphoric acids are produced along with metallic gold, a result due 
to the decomposition by the water of the gold phesphide iitially 
formed. V. H. V. 


Purple of Cassius. By H. Drsray (Compt. rend, 100, 1035— 
1037).—A note on a recent paper by Miiller (this vol., p. 352). 
C. H. B. 
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Mineralogical Chemistry. 


Occurrence of Native Mercury in the Alluvium in Louis- 
iana. By E. Witxinson (Amer. J. Sci., 29, 280—281).—Native 
mercury has been recently discovered in a locality where its presence 
has hitherto been unsuspected. At Cedar Grove Plantation, Lonis- 
iana, native mercury occurs disseminated through the alluvial soil. 
It seems thoroughly mixed with the soil, and is found for a distance 
of 1,200 feet. Several specimens of the soil, 1 to 5 feet below the 
surface, gave a mean percentage of mercury of 0°002934. — 


Chemical Composition of Coal. By P. F. Reinscn (Dingl. 
polyt. J., 256, 224—226).—The author concludes that by means of 
alkaline solvents it is possible to isolate from coal, substances which 
are quite amorphous, do not exhibit signs of organic structure, 
possess dyeing properties, and are characterised by their resistance tu 
concentrated mineral acids and atmospheric influences. He is of 
opinion that coal is composed of two substances, which are distin- 
guished by the difference in their behaviour with alkaline solutions. 


Non-voleanic Origin of Boric Acid. By Drevtararr (Compt. 
rend., 100, 1017—1019).—The water which circulates in the upper 
part of the sand in the district of Ouargla contains about 2°2 per 


cent. of dissolved salts. Boric acid could be readily detected in 0°5 
gram of the residue, strontium and lithium being also easily 
recognised. The saline matter has in all probability been derived 
originally from sea-water, and the presence of boric acid affords 
further proof that this substance is not always of volcanic origin. 
C. H. B. 
Origin of Boric Acid. By Dreutarair (Compt. rend., 100, 1240 
—1243).—The springs at Montecatini, between Florence and Pistoja, 
in a district of ophiolithic and serpentinous rocks, contain large 
quantities of lithium, which can be recognised spectroscopically in one 
drop of the water, and are also very rich in strontium and boric acid. 
Since there are no visible manifestations of volcanic action in the 
district, it is evident that the boric acid must be derived from the 
tertiary deposits in the district, and therefore had originally an aqueous 
origin, and is derived from the waters of ancient seas. CC. H. B 


Colemanite. By A. W. Jackson (Amer. J. Sci., 29, 341—342).— 
The author has given a preliminary notice (Abstr., 1885, 358) of the 
crystalline form of colemanite. He now publishes an exhaustive 
monograph on the same subject in Bulletin No. 2 of the California 
Academy of Sciences. His resulis show colemanite to be one of the 
most remarkable of minerals, both in the beauty and perfection of 
the crystals, and the complexity of their forms. He gives a list of 
40 planes which he has identified upon the crystals under examination. 
The crystals have a perfect cleavage parallel to the clinopinacoid, and 
the habit varies from medium to short columnar. 


MINERALOGICAL CHEMISTRY. 877 


The author’s results are confirmed by those of v. Rath (this vol., 
p. 224) and Hiortdahl (this vol., p. 730). B. H. B. 


Distribution of Phosphates in Bohemia. By J. Sroxzasa 
(Bied. Centr., 1885, 230—232).—In the neighbourhood of Blosdorf, 
on the freestone, a new phosphatic mineral has been found of the 
consistency of clay, blue-green, and containing organic matter; after 
hardening, lustre metallic. Sp. gr. at 17°, 2°5804. i. Composition ; 
ii. Soluble in HCl :— 


P,O;. SiO. SO,. K,0. Na,O. MgO. 
(i.) 14702 46°082 0°362 1°634 2°436 0°733 
(ii.) 14°702 5384 0°362 0°504 0°936 0°354, 
Loss on 
CaO. Fe,0;, + Al,O3. ignition. Total. 
2°154 30°542 2115 100°76 
1871 10°257 a 34°37 


In basaltic tufa near Tetschin, yellow nodules of fatty lustre were 
found, Sp. gr. at 15°, 2°805. Composition :— 


P,O;. CO,. SiO,. SO. Cl. F. 
36°102 3°044 5316 0°750 trace trace 
Water and 
CaO. MgO. Fe,0; + Al,O3. org. matter. Total. 

52°432 0°425 2-000 2°541 100°67 
In the basalt of Falkenberg two tufas containing phosphates have 
been found; the one kind, tabular and yellow-grey, evolved ammonia 
when heated with soda-lime, and is soluble to the extent of } in 
hydrochloric acid; the other tufa is globular and more soluble in acid. 

Composition :— 


Tabular mineral. Globular form. 


Soluble Soluble 
in HCL Insoluble. in HCl. Insoluble. 


1°632 : ~ 
0°920 . 44 °121 
0°363 — 
0-760 : 2°010 
12 °243 : 0°635 
48 °003 ; 0°213 
se eees — _ 0° 366 
FeO; + ‘Al,O, @ereteeese ‘ — B42 14°215 


63 921 . 61 560 


Other tufas containing phosphoric acid have been found, but are 
not fully described. E. W. P. 
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Koninckite, a New Hydrated Phosphate of Iron. By G. 
Ceskro (Amer. J. Sci., 29, 342).—The author describes a new iron 
phosphate from Visé, Belgium. It occurs in small globular forms, 
consisting of transparent radiating needles. The needles have a 
single perfect cleavage, and belong to the monoclinic system; H. = 3°5. 
Sp. gr. 2°3. An analysis gave the following results :— 


P,O;. Fe,O3. Al,03. H,0. Total. 
348 33:9 (4°5) 26°8 100-0 


From this the formula Fe,0,,P.0,; + 6H.0O is calculated. 
Koninckite occurs associated with richellite (see Abstr., 1884, 
1102). : B. H. B. 


Analysis of Titanic Iron Sand from Brazil. By J. B. Macxiy- 
tosH (Amer. J. Sct., 29, 342—343).—The mineral analysed occurs in 
river or beach sands in small rounded grains, associated with monazite, 
garnet, tourmaline, quartz, and mica. Sp. gr. 4°2. Analysis gave the 
following results :— 


TiO. Fe,03. FeO. MgO. SiO. Total. 
59°20 32°11 49 1:73 1:16 99°10 


These figures lead to the formula 3(Fe,0;,3TiO,) + 2(FeO,TiO.). 
B. H. B. 


Mineralogical Notes. By W. E. Hippen (Amer. J. Sci., 29, 
249—251).—Phenacite.—The author has found colourless crystals of 
phenacite implanted in considerable numbers on quartz, topaz, and 
microcline from Florissant, El] Paso County, Colorado. The phenacites 
are well polished, transparent, and highly modified. 

Xenotime.—From the same locality as the phenacite, the author 
received, along with some bastnaesite, a single tetragonal crystal of 
51 grams weight. A fragment tested showed the presence of phos- 
phoriec acid, iron, lime, and yttria. Its sp. gr. was 4°48. The planes 
P, coP, OP were largely developed, 0P having hitherto been unknown. 
The crystal was of a chocolate-brown colour, and like wiluite in type 
of form. There can be no doubt of its identity with xenotime. 

Fayalite—At the same locality, large uncrystallised masses occur of 
a mineral which may prove to be fayalite. The sp. gr. is 4°35, the 
colour brownish-black. It contains silica, iron, and traces of man- 
ganese and lime. 

Zircon.—On a crystal of zircon from Burgess, Canada, the author 
has observed a new plane, 4P. 

Rutile—Some very fine prisms of rutile of remarkable brilliancy 
have been recently found at Johnson’s Mill, Alexander County, North 
Carolina. The planes P, Poo, P3, 3P3, ooP, coP3, and coPoco were 
observed. 

Emeralds and Hiddenite——A new pocket of emeralds and hiddenite 
has been discovered on the Osborn Lackey land in Alexander Co. 

B. H. B. 

New Minerals from Colorado. By W. F. Hittesranp (Amer. J. 
Sci., 29, 340—341).—The author describes two new minerals, zunyite 
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and guitermanite, from the Zuiii mine, Silverton, Colorado. Zunyite 
occtrs in minute transparent tetrahedral crystals, having a hardness 
of 7 and sp. gr. of 2°875. The mean of a number of analyses of 
selected material is as follows :— 


Si0,. Fe,0;. Al,O3. K,0. Na,O. Li,0. 
24°33 0°20 57°88 0°10 0°24 trace 
Less O for 
H,0. P,.O;. F. Cl. F and Cl. Total. 
10°89 0°60 5°61 2°91 3°02 99°74 
The zunyite forms the gangue of an uncrystallised sulphide of lead 
and arsenic, to which the name guitermanite has been given. When 
fresh, it is of a bluish-grey colour, and possesses a slight metallic 
lustre; H. = 3; sp. gr. 5°94. An analysis gave the following re- 
sults :— 
8. As. Pb. Cu. Ag. Fe. Zunyite. Total. 
19°67 13°40 63°60 0°17 0°02 0°43 1°77 99°06 


This leads to the provisional formula 3As,8;,10PbS. B. H. B. 


Geological and Chemical Examination of the Kaolin 
Deposits of the South-western Provinces of Russia. By A. 
M. Weinsero (Dingl. polyt. J.. 255, 480—483).—Referring to the 
kaolin deposits situated in the south of Russia, it is stated that the 
rocks belong to the azoic formations, and consist of quartzites, gneiss, 


and felspathic granites. The depth of the deposits varies from 8— 
10 metres, whilst the beds comprise an area of 150 km. in length, and 
80 km. in width. Two varieties of kaolin are found, one having a 
white, and the other a grey colour. On analysis the following per- 
centages were obtained :— 


K,0 
; and Loss by 
SiO, <Al,Os. Fe,0;. CaO. MgO. Na,0O. ignition. 
Sudilkowo, white.. 62°51 2630 traces 0°72 0:13 0-79 9°49 
m grey .. 6841 1834 182 060 042 2:01 832 
Dombrowka, white 67°65 23°53 traces 0°65 traces 0°32 7°70 
" grey. 68°71 1800 184 083 O14 407 6:32 


Soluble in Sulphuric Acid. 

Sudilkowo, Sudilkowo, Dombrowka, Dombrowka, 
grey. white. grey. 
15°97 23°80 15°90 
15°74 21°70 15°10 

1°82 traces 1:87 


Insoluble in Sulphuric Acid. 
52°44 43°85 52°81 
2°60 1:83 2°90 
CaO and MgO.... 1:02 0°65 0°97 
Alkalis 2°01 O32 407 
Loss by ignition.. 9°49 8°32 770 6°32 


880 ABSTRACTS OF CHEMICAL PAPERS. 


Composition : . 
Sudilkowo, Sudilkowo, Dombrowka, Dombrowka, 
grey. white. grey. 
43°17 37°43 43°67 
14-90 9°22 17-08 
Loss by ignition.. : 8°32 7°70 6°32 
Clay substance (by * 
difference) .... 43°67 33°61 _ 45°65 32°93 
D. B. 


Meteoric Iron from Coahuila, Mexico. By N. T. Lupron 
(Amer. J. Sci., 29, 232—233).—The analysis of a portion of a mass 
of iron, said to be a meteorite, found in the desert between Santa 
Rosa and the city of Chihuahua, gave the following results (I) :— 


Fe. Ni. Co. P. Cu. 
91°86 7°42 0°50 0:27 — 
92°95 6°62 0°48 0°02 _— trace 


II is an analysis of a specimen of meteoric iron from Coahuila, 
given by Dr. Lawrence Smith in his “ Scientific Researches.” From 
the similarity of composition, in connection with other circumstances, 
it is evident that these are fragments of the same meteorite. 

B. H. B. 


Organic Chemistry. 


Preparation of Cyanogen Gas. By G. Jacquemin (Compt. 
rend., 100, 1005—1006).—A concentrated solution of 1 part of pure 
potassium cyanide is allowed to drop, from a funnel provided with a 
stopcock, into a solution of 2 parts of cupric sulphate in 4 parts of 
water (see Gmelin’s Handbuch). When the evolution of gas slackens 
the copper solution is heated in a water-bath. If commercial potassium 
cyanide is used, the gas contains small quantities of carbonic anby- 
dride derived from the carbonate and cyanate present. 

The insoluble cuprous cyanide formed in this reaction is washed by 
decantation, mixed with a solution of ferric chloride of about 3° A.B., 
and gently heated if necessary; or it is gently heated with man- 
ganese peroxide and acetic acid. In the first reaction ferrous chloride, 
cupric chloride, and cyanogen are formed, whilst in the second the 
products are manganous and cupric acetates and cyanogen. 


C. H. B. 


Volatility of Cyano-derivatives containing Oxygen. By L. 
Henry (Compt. rend., 100, 1075—1077).—The substitution of O for 
H, in a CH; or CH, chain, or of N for H; in a CH; chain, produces 
a considerable rise in the boiling point of the compound, but the 
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change in volatility is very different when either of these substitutions, 
instead of taking place in an intact hydrocarbon chain, occurs in a 
chain in which the other of the two substitutions has already been 
effected. Compounds containing the terminal chain CN-CO, have 
boiling points much lower than would be deduced from the analogy 
between their composition and that of corresponding compounds con- 
taining only the CO or the CN group. For example, propane, CH,Me,, 
boils at —17°, and propionitril, CH,Me-CN at 97—98°, or a difference 
of + 114°, whereas acetone, COMe,, boils at 56°, and acetic cyanide, 
COMe:CN, at 93°, or a difference of only + 37°, and a similar difference 
is observed in the benzene series. The influence thus exerted on the 
boiling point by the contiguity of the oxygen and nitrogen is a 
remarkable example of functional solidarity in organic compounds. 
The contiguity of a CO group causes a considerable diminution in the 
rise of boiling point resulting from the substitution of N for H; ina 
terminal CH; chain. A precisely similar effect is observed in the sub- 
stitution of cyanogen for chlorine. The increase in the boiling point 
is much greater when this substitution takes place in a haloid ether 
group CH,Cl, than when it occurs in an acid chloride group, COCI. 
For example the difference between the boiling points of ethyl chlo- 
ride and ethyl cyanide is + 85°, whilst that between the boiling 
points of acetic chloride and acetic cyanide is only + 41°, and in the 
cases of benzyl chloride and benzyl cyanide, benzoic chloride and 
benzoic cyanide, the differences are + 53° and + 10° respectively. 
A comparison of the boiling points of these and similar compounds 
also shows that the displacement of H, by O in a hydrocarbon chain 
already in direct union with a terminal cyanogen-group, produces a 
reduction, and not an increase in the boiling point of the compound. 

It is important to note, however, that the influence thus exerted 
by the simultaneous presence of nitrogen and oxygen is only observed 
when the two elements are contiguous, or in other words are com- 
bined separately with two carbon-atoms which are in direct union. 
If the two carbon-atoms are separated by a CH, group, the effect 
entirely disappears, hence it follows that the substitution of cyanogen 
for chlorine in a CH,Cl group has the same effect on the boiling point, 
whether this group is in union with a hydrocarbon or an ry chain. 

. H. B. 


Synthesis of Tertiary Alcohols from Ketones. By A. Sayrzerr 
(J. pr. Chem. [2], 31, 319—320).—The investigations of Beilstein 
and Rieth (Annalen, 126, 246), of Butlerow (Zeits. anal. Chem., 1864, 
385), and of Pawlow (this Journal, 1877, ii, 732), have shown that 
certain ketones, all of which contain a methyl-group, when acted on 
by zinc organic compounds form condensation-products. The author 
has found that under similar treatment, ketones which do not contain 
a methyl-group yield zinc compounds, from which by subsequent 
treatment with water, tertiary alcohols can be obtained. Thus ethyl 
dipropyl carbinol has been obtained from dipropyl ketone, zinc, and 
ethyl iodide; and triethyl carbinol from diethyl ketone; and from 
dipropyl ketone, by the action of zinc and methyl iodide, methyl 
dipropyl carbinol has been prepared. Pp. PR 
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Preparation of Polyhydric Alcohols and their Derivatives by 
Means of Hypochlorous Acid. By S. Rerormarsxy (J. pr. Chem. 
[2], 31, 318—319).—A hexyl glycerol, probably identical with that 
described by Orloff (J. Russ. Chem. Soc., 1884 [1], 379), has been pre- 
pared by treating ally] dimethyl carbinol with hypochlorous acid, 
converting the chlorhydrin into the oxide, and treating this with 
water. 

Diallyl carbinol treated in a similar manner yields the oxide of the 

ntahydric alcohol, C;H;,(OH)s. Itis proposed to prepare other poly- 
Eydric alcohols in a similar manner. P. P. B. 


Inversion of Cane-sugar. By W.Ostwatp (J. pr. Chem. [2], 31, 
307—317).—The author has already pointed out (this vol., p. 3) the 
existence of a direct ratio between the electric conductivity of an acid 
and its affinity, as measured by the rate at which it inverts cane- 
sugar, and in a later communication (ibid., 323) has shown the electric 
conductivity to be influenced by the state of dilution of the acid. In 
this paper, it is shown that the rate of inversion is influenced in a 
similar manner and almost to the same extent by the state of dilution 
of the acids. In the case of the weaker acids, the proportion between 
the constants of inversion and the electric conductivity is almost con- 
stant, but is increased slightly by the state of dilution; with the 
stronger acids the influence of dilution is more marked. A strict pro- 
portionality does not exist, and experiment has shown that one dis- 
turbing element in this problem is the amount of sugar present rela- 


tively to the amount of the acid, P. P. B. 


Primary Haloid Derivatives of Ethyl Ether. By L. Henry 
(Compt. rend., 100, 1007—1009).—Moniodo-ether, obtained by the 
action of ethylene iodide on alcohol, reacts energetically with sodium 
ethoxide, forming ethoxy-ethylene, CH, : CH-OEt, boiling at 35°, and 
ethylene diethoxide, C,H,(OEt),, boiling at 121—122°. This reaction 
shows that moniodo-ether has the constitution CH,I-CH,-OEt. No 
acetal is formed in the reaction, as Baumstark has stated. 

Moniodo-ether, when purified by distillation over finely divided 
silver, remains unaltered under ordinary conditions, but if imperfectly 
purified it rapidly becomes brown. Its sp. gr. at 0° is 1°6924, and its 
vapour-density is 6°91 (calc. 6°91). It is insoluble in, and is unaltered 
by, water. Alcoholic potash attacks it energetically, yielding the 
same products as sodium ethylate. Metallic sodium produces the 
same decomposition on heating, but finely divided silver is without 
action even on boiling. 

Monobrom-ether, CH.Br-CH,OEt, is obtained by the action of an 
excess of bromine on the preceding compound. It forms a colourless 
limpid liquid, with a sharp agreeable odour. It is very stable when 
exposed to light, and is neither dissolved nor decomposed by water. 
It boils at 127—128°, under a pressure of 755 mm.; sp. gr. at 
0° = 1:3704; vapour-density, 5°29 (calc. 5°28). With alcoholic 
potash or sodium ethoxide, it behaves like the iodo-derivative. With 
potassium cyanide, it yields a nitrile and ethylene cyanide, and 
with antimony pentachloride it forms a solid compound, from which 
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the monobrom-ether oan be completely.recovered by treatment with 
water. 

Monochlor-ether, CH,Cl-CH:"OEt, is obtained from the iodo-deriva- 
tive by the action of chlorine, antimony pentachloride, or iodine 
monochloride in presence of water. It is strictly analogous in its 
properties to the bromo-derivative, and boils at 107—108° under ordi- 
nary pressure; sp. gr. at 0° = 10572; vapour-density, 3°73 (calc. 
3°74). It is a very stable compound, and is not altered by exposure to 
light or contact with water. 

The only corresponding ethylidenic derivative hitherto known is 
the chloro-derivative, CHMeCl-OEt, obtained by Wurtz and Frappoli. 
By means of asimilar reaction, the author has prepared the correspond- 
ing bromo-derivative, which is a colourless unstable liquid, boiling 
at 105°; sp. gr. at 12° = 1:0632. It dissolves in water, and is rapidly 
decomposed by it. C. H. B. 


Products of Reduction of Dehydrotriacetonamine. By F. 
Canzoneri and B. Spica (Gazzetta, 15, 1—4).—In this paper, the effect 
of various reducing agents on dehydrotriacetonamine is discussed ; if 
tin and hydrochloric acid or hydriodic acid is used, the reduction is 
incomplete, but by sodium amalgam the dehydrotriacetonamine is con- 
verted into a substance whose chemical and physical properties agree 
with those of tetramethylpiperidine. It is, however, mixed with a 
small quantity of lower homologue, doubtless due to a partial decom- 
position, since all the higher derivatives of piperidine have a tendency 
to be resolved into simpler derivatives. V. HV. 


Preparation of Methyl Chloroformate. By W. Henrscuen 
(Ber., 18, 1177).—This substance is most conveniently prepared by 
allowing methyl alcohol to flow, drop by drop, into liquid carbonyl 
chloride contained in a reflux apparatus immersed in a freezing mix- 
ture. A. J. G. 


Oxidation of the Fatty Acids of Tallow by Potassium Per- 
manganate in Alkaline Solution. By M. Griczr (Ber., 18, 1268 
—1270).—When the fatty acids of tallow, after saponification with 
potash, are warmed with potassium permanganate, a mixture of 
insoluble oxy-fatty acids of the general formula C,H,,O, is ob- 
tained; as yet only one acid, namely C2,H;.0,, has been separated in a 
state of purity. This acid forms colourless crystals having a silky 
lustre, and melting at 122-5°; when heated more strongly it volatilises 
with decomposition. It is insoluble in water, very sparingly soluble 
in ether, very readily soluble in hot and moderately in cold alcohol. 
The silver salt, CoH; AgOs, forms a white flaky precipitate. It is 
probable that the acid is formed from oleic acid rather than from 
palmitic or stearic acids, as by using a large excess of potassium per- 
manganate unchanged stearic acid was recovered, as well as acids 
conceivable as derivatives of palmitic acid. N. H. M. 


Diazo-compounds of the Fatty Series: Diazoacetic Acid; 
Diazoacetamide; Pseudodiazoacetamide. By T. Curtius (Ber., 
18, 1283—1293).—The formation of diazoacetamide by the action of 
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ammonia on ethyl diazoacetate has been described (Abstr., 1884, 987). 
The ethereal salts of diazoacetic acid behave as feeble acids; they 
dissolve in aqueous alkalis, and can be recovered after remaining fora 
short time ; on longer standing they break up into alcohol and salts of 
diazoacetic acid. These metallic salts are stable only when in solu- 
tion; on evaporating their solutions, they give off nitrogen. Dilute 
acids and carbonic anhydride decompose the salts with evolution of 
nitrogen. When methyl! diazoacetate, CHN.,COOMe, is shaken with 
10 times the quantity of ammonia (25 per cent. solution) for five 
weeks, being all the time exposed to a winter temperature, yellow 
crystals of the ammonium salt of pseudodiazoacetamide separate; the 
filtrate from these crystals yields diazoacetamide, CHN,CONH;. The 
latter compound crystallises from water in yellow transparent crystals 
melting, with evolution of gas, at 114°. When heated suddenly, it 
detonates. It is decomposed by dilute soda, with evolution of 
ammonia and nitrogen. It precipitates mercury and silver from 
solutions of their salts. When acted on by iodine, it gives off 
nitrogen and yields diiodoacetamide, CHI,-CONH, ; this when heated 
becomes yellow at 170°, partly sublimes at 185—190°, softens at 198°, 
and melts with evolution of iodine at 201—202°. It dissolves 
very sparingly in alcohol, but readily in tincture of iodine. Boiling 
hydrochloric acid does not act on it, and it is with difficulty decom- 
posed by hot concentrated potash. Its formation from diazoacetamide 


N 
shows the latter compound to have the constitution | CH-CONH,. 
N 


Pseudodiazoacetamide, (C.H;N;O)s, is obtained from its ammonium 
salt dissolved in well cooled water, by precipitation with glacial acetic 
acid. It forms a yellow crystalline powder, sparingly soluble in cold 
water, dilute hydrochloric acid, and in glacial acetic acid, and is 
decomposed by long contact with these solvents, with evolution of 
nitrogen. Iodine acts on it with difficulty, and without formation of 
diiodoacetamide. It reduces silver salts only on heating. It melts 
at 170°; if heated quickly it detonates. With Fehling’s solution, 
it gives a green colour. When warmed with water, the yellow solution 
becomes colourless, and deposits a white crystalline substance which 
is sparingly soluble in water, but readily soluble in dilute soda. The 
ammonium salt of pseudodiazoacetamide, (C,H;N;0);,2NH;, forms 
lemon-yellow needles, melting with decomposition at 155°; it is de- 
composed by contact with water, in which it is sparingly soluble. The 
silver salt, (C,H;N;0);Ag, + 14H,0, is obtained as a voluminous 
yellow precipitate; on warming, it becomes black and is reduced. 
The mercury salt forms a very stable greenish-yellow powder, very 
sparingly soluble in cold water; the solution yields mercury on boiling. 
All three salts detonate when quickly heated. The copper and lead 
salts were prepared. 

When pseudodiazoacetamide is boiled with dilute hydrochloric acid, 
nitrogen is evolved, and ammonium chloride is found in the solution. 
Four of the nitrogen-atoms in the compound are present as diazo- 
groups, whilst of the remaining five nitrogen-atoms, four had been 
converted into ammonia. 
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If the product from the preparation of diazoacetamide and pseudo- 
diazoacetamide is evaporated in a vacuum, the whole of the latter 
compound is converted into diazoacetamide. N. H. M. 


Symmetrical Dimethylsuccinic Acid (Hydropyrocinchonic 
Acid). By C. A. Biscnorr and C. Raca (Ber., 18, 1202—1203).— 
Beckurts and Otto have recently stated that hydropyrocinchonic acid 
is identical with symmetrical dimethylsuccinic acid (this vol., p. 754). 
The authors had independently arrived at the same conclusion, having 
synthesised the acid in the following ways: (1) by methylating 
ethyl propenyltricarboxylic acid, and heating the tribasic acid, 
CMe(COOH).-CHMe-COOH, prepared from the product; (2) by de- 
composition of the compound CMe(COOEt).-CMe(COOEt),, obtained 
by the methylation of ethyl acetylenetetracarboxylate, or by the action 
of iodine on ethylic methylsodomalonate, or by the action of ethylic 
methylsodomalonate on ethylic methylchlormalonate; (3) by the 
reduction of pyrocinchonic acid prepared from ethylic acetosuccinate 
and hydrocyanic acid. A. J. G. 


Derivatives of Diazosuccinic Acid. By T. Curtius and F. 
Kocu (Ber., 18, 1293—1301).—Hydrochlorides of normal ethereal 
salts of aspartic acid are prepared by the action of hydrochloric 
acid on aspartic acid dissolved in boiling alcohol, whilst the acid 
ethereal salts are obtained by the action of hydrochloric acid ona 
cold alcoholic solution of aspartic acid. Monethyl aspartate hydro- 
chloride forms large colourless needles melting at 199°. Dvethyl 
aspartate hydrochloride crystallises from alcohol in groups of needles 
which soften at 95°; it is very hygroscopic. Dimethyl aspartate 
hydrochloride forms lustrous prisms; it is also very hygroscopic. 

When equal molecules of the diethyl salt and sodinm nitrite are 
dissolved in ice-water and a few drops of dilute sulphuric acid are 
added,a turbidity is produced by the formation of diethyl diazosuccinate ; 
this is extracted with ether and the operation repeated until sulphuric 
acid produces no more turbidity. The ethereal solution, after being 
washed with soda and with water, yields on evaporation a yellow oil 
containing 75 per cent. of diethyl diazosuccinate ; the impurities are 
ethyl fumarate and ethyl azinsuccinate. Diethyl diazosuccinate, 
COOEt:CH,CN.COOEt, resembles ethyl diazoacetate (Abstr., 1884, 
987), but is less stable. By spontaneous decomposition, it gives off 
part of its nitrogen, and yields diethyl azinsuccinate, C\2H,.N2,0O,; when 
hoiled with water, it gives off all its nitrogen with formation of 
diethyl fumarate. From this reaction the authors consider the 

N COOEt 
constitution || »e as the most probable. By the action 
N ‘CH,COOEt 
of ammonia upon diethyl diazosuccinate, ethyl diazosuccinamate, 
C,H,N;O;, and fumaramide are formed. 

Fumaramide, CONH,°CH : CH:CONH,, crystallises from boiling 
water in small white tufts of needles, melting at 232°. H’hyl 
diazosuccinamate, NH,CO-CN,-CH,-COOEt, crystallises from ether 
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in thin gold-coloured prisms, an inch long, and melts at 110—112° 
with evolution of gas. When heated quickly, it detonates. It 
dissolves sparingly in cold ether and ice-water, but readily in hot 
water and alcohol. It is not decomposed by boiling with pure 
water, but is at once decomposed by glacial acetic acid, and by 
dilute soda in the cold. It reduces silver and copper from solutions 
of their salts. Methyl azinsuccinate, CyHN.,0O., is formed when 
methyl diazosuccinate is allowed to stand for a few days; on mixing 
with ether the compound separates in white needles having a silky 
lustre, and melting at 149—150°. Methyl azinsuccinate is sparingly 
soluble in cold, readily in hot water and alcohol; it is sparingly soluble 
in boiling ether. The aqueous solution on long boiling is found to 
contain free azinsuccinic acid. It does not give off nitrogen or 
ammonia when boiled with acids or alkalis. When boiled with baryta, 
the barium salt, C,H,;N,O,Ba,, is formed. It is, therefore, the 
methyl salt of a tetrabasic acid, and probably has the constitution 
N.[C(COOMe)CH,COOMe},. Azinsuccinic acid is very readily soluble 
in alcohol and in water; it crystallises with difficulty. Its salts 
are almost all sparingly soluble; the barium salt forms a fine 
yellowish-white powder sparingly soluble in all solvents. 
N. H. M. 


Formation of Ethyl Azinsuccinate from Ethyl Diazoacetate. 
By T. Curtivs (Ber., 18, 1302—1304).—Ethyl diazoacetate, when 
heated to 130°, gives off three-fourths of its nitrogen, thus:— 
4CHN,COOKt = C,H,N,0,Et, + 3N,. The ethyl salt so obtained 
was converted into a barium salt, C,H,N,O,Ba,, which resembles 
barium azinsuccinate obtained from diazosuccinic acid (see preceding 
Abstract) in appearance as well as in composition. On the other 
hand, the methyl salt of the acid obtained from diazosuccinic acid is 
crystalline (m. p. 149—150°), whilst that of the acid obtained from 
diazoacetic acid is a syrup. The acids are distinguished pro- 
visionally by the names a- and f-azinsuccinic acid. The constitution 


COOH:-CH CH:COOH 
|_ DNC | 
COOH:-CH CH-COOH 


one for 8-azinsuccinic acid (obtained from diazoacetic acid). 
N. H. M. 

Amides of the Oxalic Series. By L. Henry (Compt. rend., 100, 
943—946).—The author has prepared pyrotartaramide and adipamide 
by means of the ordinary general method of preparation. The first 
five amides of this series illustrate in a marked manner the difference 
between members containing an even number and those containing an 
odd number of carbon-atoms, 

Ovamide: crystalline powder ; infusible; soluble in 2700 parts of 
water at 7°3°. 

Malonamide: easily crystallisable ; melts at 168—170°; solubie in 
12 parts of water at 8°. 

Succinamide: crystalline powder; melts at 242—243°; soluble in 
160 parts of water at 9°1°. 

Pyrotartaramide: crystallises in large lamelle; melts at 175°; 
soluble in 14 parts of water at 10°4°. 


is suggested as the most probable 
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Adipamide : crystalline powder ; melts at 220° ; soluble in 227 parts 
of water at 12°2°. 

The even-carbon members of the series crystallise with difficulty, 
melt only at high temperatures, and are but slightly soluble in water ; 
whilst the odd-carbon members crystallise readily, melt at much lower 
temperatures, and are comparatively easily soluble. In both groups 
the fusibility increases with the molecular weight, since the introduc- 
tion of CH, chains causes the amide to approximate more closely 
to a hydrocarbon in constitution, but the effect produced by each suc- 
cessive introduction of CH, becomes less and less marked as the 
series is ascended. 

Symmetrical Dimethyl Amides.—The author has prepared thie 
dimethyl amides of malonic, pyrotartaric, and adipic acids by the 
action of an aqueous solution of methylamine on the ethyl salts at 
the ordinary temperature. The action of the methylamine is much 
more rapid than that of ammonia under the same conditions. All 
the dimethyl amides crystallise readily in plates, lamelle, or needles, 
and are much more soluble in water than the corresponding simple 
amides. The odd-carbon members are, however, much more soluble 
than the even-carbon members, and are also much more easily fusible. 
The melting points of the dimethyl amides are as a rule much lower 
than those of the simple amides, and approach very closely to the 
melting points of the acids. 


Even-carbon Members. 


Dimethyloxamide 
Dimethylsuccinamide 
Dimethyladipamide 


Odd-carbon Members. 
M. p. 
Dimethylmalonamide 123—125° 
Dimethylpyrotartaramide 113—115 
. C. H. B. 


Thiotolen and Thiophen. By V. Meyver (Ber., 18, 1326— 
1330). Theoretical. 


Isomeric Thiophensulphonic Acids. By J. Lancer (Ber., 18, 
1114—1116). (Continued from Abstr., 1884, 1133.)—When £-thio- 
phensulphonic chloride is boiled with water it is decomposed into 
hydrogen chloride and B-thiophendisulphonic acid, CsSH,(SO;H)., 
which forms yellowish crystals easily soluble in water, and having an 
acid taste and reaction ; the barium salt, C\SSH,: (SOs). : Ba + 24H,0, 
crystallises in pearly scales. An attempt was made to obtain A-thio- 
phendisulphonie iodide by gradually dropping diiodothiophen into 
pyrosulphuric acid (H,S8,0,) ; if the operation is performed slowly and 
carefully very little or no iodine vapour is evolved, and the reaction 
appears to take place easily; the result, however, seems to consist 
of a mixture of B-thiophendi- and mono-sulphonic iodides; neither 


Compound was, however, isolated. A. P. 
302 
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Phenyl Cyanate and Hydrogen Chloride. W. Henrscuet 
( Ber., 18, 1178).—The author denies the accuracy of Leuckart’s state- 
ment that by the action of carbony] chloride on aniline hydrochloride, a 
compound of the formula COCI,,2N Ph : CO is formed, and confirms his 
own earlier statement (Abstr., 1884, 1002) that hydrochloride of phenyl 
cyanate, NPh: CO,HCI, is formed. This substance is also obtained as 
a crystalline mass, melting at 45°, by the action of hydrogen chloride 
on phenyl! cyanate. A. J. G. 


Influence of Light on the Course of Chemical Reactions in 
the Bromination of Aromatic Compounds. By J. Scuram™ 
(Ber., 18, 1272—1279).—In a former communication (this vol., p. 
518), the author mentioned that bromine, in small quantities, has no 
action on ethylbenzene in the dark ; he now finds that when an excess 
of bromine is used, a reaction does take place, with formation of a 
mixture of ortho- and para-ethylbromobenzene. An analogous reaction 
takes place with propylbenzene in the dark. When bromine 
(L mol.) acts on propylbenzene in direct sunlight,‘phenylbromopropane, 
probably CHBrEtPh, is formed ; this, by the further action of bromine 
in sunlight, yields a dibromide, ethylphenyldibromomethane, CBr,EtPh. 
Bromine also acts in the dark on the monobromide, yielding allyl- 
benzene bromide, CHBrPh-CHBrMe. Butylbenzene is acted on by 
bromine in an analogous way. By the action of bromine on para- 
xylene in the dark, monobromoparaxylene and a small quantity of 
dibromoparaxylene [Me: Me: Br: Br = 1:4: 3:6] are formed. When 
bromine (1 mol.) is added to paraxylene in diffused daylight, mono- 
bromoparaxylene, together with small quantities of xylyl bromide and 
xylylene bromide are formed. In direct sunlight, bromine acts very 
violently on paraxylene; 1 mol. bromine reacts with formation of 
paraxylyl bromide and a trace of paraxylylene bromide ; whilst by the 
action of 2 mols. bromine paraxylylene bromide is produced. Meta- 
and ortho-xylene react in an analogous manner with bromine. 


N. H. M. 


Ortho-ethyltoluene. By A. Cravus and F, Mann (Ber., 18, 1121 
—1124).—Ortho-ethyltoluene is formed by treating equal parts of 
orthobromotoluene, ethyl bromide, and ether with metallic sodium. 
It is a colourless oil, boiling at 158—159° (uncorr.), sp. gr. = 0°8731 
at 16° C., and may be cooled to —17° without solidifying; when 
oxidised with dilute nitric acid, it yields nitrotoluic acid ; this is white, 
and melts at 103° (uncorr.). Ortho-ethyltoluene is readily oxidised 
by chromic acid, carbonic anhydride being given off; but the oxida- 
tion is not complete as is usually the case with benzene-derivatives in 
which the ortho-position is occupied by one of the radicles of the fatty 
series. By oxidation with an alkaline solution of potassium perman- 
ganate, no phthalic acid is formed, but although ethyltoluene is quite 
free from any para-compounds, a minute quantity of terephthalic acid 
can always be detected ; this occurs whether the oxidation is rapid or 
slow; the authors consider it to be due to a secondary action similar 
to that by which benzoic and terephthalic acids are formed in the 
forced oxidation of benzene. A. 
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Derivatives of the three Isomeric Xylenes. By Rapziszewskt 
and P. Wispexk (Ber., 18, 1279—1282).—The authors have repeated 
their experiments on the xylenes, having found that the method of 
preparation previously employed (Abstr., 1882, 1283) did not yield 
pure products. The results now given are partly new and partly cor- 
rections of those given previously. Parawylyl bromide melts at 35°5°. 
Paraxylylene bromide melts at 143°5°. Paraxylyl cyanide, prepared from 
the bromide by the action of potassium cyanide, is a colourless liquid 
having a strong aromatic odour; on cooling it solidifies and melts 
again at 18°; it boils at 242—243°; sp. gr. 0°9922 at 22°. Paratoluyl- 
acetamide is obtained from paraxylyl cyanide by the action of hydro- 
gen peroxide and potash with the aid of slight heat; it forms white 
lustrous plates melting at 184°; dissolves sparingly in cold water 
and in ether, readily in boiling alcohol and water, and sublimes with- 
out decomposition. Paratoluylacetic acid melts at 91°. 

Orthoxylyl bromide crystallises from well-cooled ether in lustrous 
quadratic plates melting at 21°. Orthoxylylene bromide was found 
to have the melting point 945°, ascribed to it by Bacyer and 
Perkin. Orthoalyl cyanide is a colourless liquid, boiling at 244°; 
sp. gr. 10156 at 22°. Orthotoluylacetamide melts at 161°; it 
sublimes unchanged ; it dissolves sparingly in ether and in cold water, 
readily in boiling alcohol and water. Orthotoluylacetic acid melts at 
88—89°. Metarylyl bromide boils at 212—215°. Metaaylylene 
bromide has the melting point 77° ascribed to it by Colson. Metaxylyl 
cyanide is a colourless liquid, boiling at 240—241°; sp. gr. 1°0022 at 


22°. Metaxylylacetamide forms flat needles which dissolve sparingly 
in ether and cold water, more readily in boiling alcohol and wate... 
It melts at 141°, and sublimes unchanged. Metatoluylacetic acid melts 
at 61°. N. H. M. 


Trichlorophenol: Trichloronitro- and Trichloramido-phe- 
nols: Tribromonitro- and Tribromamido-phenols. By G. 
Daccomo (Ber., 18, 1163—1164; 1164—1166; 1166—1167; and 1167 
—1169).—Trichlorophenol has the constitution [OH:Cl: Cl: Cl = 
1:2:4: 6], as by treatment with ferric chloride it yields unsymmetri- 
cal tetrachlorobenzene, and can be prepared by the action of chlorine 
on ortho- and para-dichlorophenol respectively. The following deri- 
vatives were prepared :—Propionyltrichlorophenol, CsH,Cl,yOCOEt, 
a colourless strongly refracting liquid, boiling at 262°5—264°5°. 
(uncorr.). Butyryltrichlorophenol, CsH,Cl;;SOCOPr, a liquid which 
resembles the above, and boils at 272—275° (uncorr). Valeryltri- 
chlorophenol, CsH,Cl;;OCOC,Hs, also a colourless strongly refracting 
liquid; it boils at 281—284° (uncorr.) Benzoyltrichlorophenol, 
C.H,Cl,-OBz, crystallising in light colourless needles, which melt at 
70° ; it is insoluble in water, soluble in alcohol, and very readily 
soluble in ether, alcohol, and light petroleum. Phthalyltrichlorophenol, 
C-H,(COO-C,H,Cls)2, a crystalline powder, insoluble in water, spar- 
ingly soluble in alcohol and ether, readily soluble in light petroleum 
and chloroform ; it melts at 193—194°. 

Trichloronitrophenol, NOC,HCl;OH, is obtained by the action of 
potash upon ortho- or meta-nitrobenzoyltrichloronitrophenol. — 1t 
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crystallises in needles, dissolves readily in alcohol, ether, chloroform, 
and benzene, but sparingly in water, and gives a violet-blue colour 
with ferric chloride. The ammonium salt, obtained by dissolving 
trichloronitrophenol in dilute ammonia, forms gold-coloured needles. 
The silver salt forms small yellow needles. 

By acting on benzoyltrichlorophenol with a mixture of nitric and 
sulphuric acids, two dinitro-derivatives, trichloronitrophenyl meta- and 
ortho-nitrobenzoate, are formed. The meta-compound is the chief 
product; it forms large colourless plates melting at 146°3° (corr.), 
dissolves in alcohol, ether, chloroform, and benzene; is insoluble in 
water, and decomposes at 290°. The ortho-compound forms lustrous 
colourless spangles, soluble in alcohol, ether, &c., melts at 106°1° 
(corr.), and decomposes completely at 245°. 

By acting on benzoyltrichlorophenol with nitric acid alone, trichloro- 
phenyl metanitrobenzoate, C,§H,C),0°CO-C,H, NO,, isobtained. It crys- 
tallises from ether in large monoclinic prisms, melting at 131—132°, 
and is soluble in alcohol, chloroform, and benzene. When saponified, it 
yields trichlorophenol and metanitrobenzoic acid. A substance melt- 
ing at 164—165° is found in the mother-liquor from the preparation of 
this compound. 

The potassium, magnesium, and barium salts of trichlorometanitro- 
phenol were prepared. 

Trichlorometumidophenol, NH.°CsHCl;OH, forms splendid silky 
light colourless needles, melting at 95°; dissolves sparingly in cold, 
but readily in hot water; by long boiling with water it is decomposed. 
It is also readily soluble in alcohol, ether, chloroform, and benzene. 
With ferric chloride, it gives a violet-red, and with calcium hypo- 
chlorite a dirty red coloration. Its properties are more acid than 
basic ; it does not yield a stable hydrochloride or sulphate. By the 
action of ethyl nitrite, a diazo-compound is formed, which yields 
the original trichlorophenol; the constitution of trichloramidophenol 
is therefore [OH : Cl;: NH, = 1:2:4:6:3]. 


Tribromometanitrophenol, 
NO,-C,HBr,;-OH [OH: Br, : NO, = 1:2:4:6:3], 


was prepared by saponifying ortho- or meta-nitrobenzoyltribromo- 
metranitrophenol with potash; it forms a heavy colourless crystalline 
powder, very sparingly soluble in hot water, readily in alcohol, ether, 
benzene, and chloroform, and melts at 89°. Its aqueous solution 
scarcely gives the phenol reaction with ferric chloride, and does not 
give Liebermann’s reaction. It decomposes carbonates. The ammo- 
nium, barium, magnesium, and potassium salts are described. 
Benzoyltribromophenol, C;H,Br;-OCOPh, crystallises in small colour- 
less prisms melting at 81 5°; it is almost insoluble in water, soluble 
in alcohol, readily soluble in ether, chloroform, and light petroleum. 
Metanitrobenzoyltribromonitrophenol forms very minute colourless lus- 
trous needles melting at 153°8° (corr.). Orthonitrobenzoyltribromonitro- 
phenol also crystallises in very small colourless needles; it melts at 
129°2° (corr.), and decomposes at 215°. By the action of potash it 
yields tribromonitrophenol and orthonitrobenzoic acid. 
T'ribromometamidophenol, NH,-C,HBryOH, forms splendid silky 


ORGANIC CHEMISTRY. 891 


needles, which soon turn brown on exposute to light; it dissolves 
sparingly in cold water, readily in alcohol, ether, &c., and melts at 
115°. The aqueous solution gives with ferric chloride a green, with 
calcium hypochlorite a dirty red colour. ‘By treatment with ethyl 
nitrite and subsequently boiling the product with alcohol, the original 
tribromophenol was obtained. 

The tribromometanitrophenol here described is probably identical 
with that obtained by Lindner (this vol., p. 775), although Lindner’s 
tribromometanitruphenol melts at 85°, and yields a barium salt with 
only 1 mol. H,0O. N. H. M. 


Chloronitro- and Bromonitro-quinones. By J. Guarescui and 
G. Daccomu (Ber., 18, 1170—1177).—By acting on propionyltrichloro- 
phenol with nitric and sulphuric acids, dichloronitroquinone, 


NO,°C,HCI1,0,, 


and propionyltrichloronitrophenol are formed. Dichloronitroquinone 
forms microscopic yellow needles, sparingly soluble in water, soluble 
in warm alcohol, readily soluble in chloroform. It reduces potassium 
permanganate when boiled with it, reacts with hydroxylamine, giving 
u red colour, and gives an intense blood-red colour with paratoluidine 
and with aniline. Monochloronitroquinone anilide, 


NO,.C,HCl(NHPh)O,, 


obtained by the action of aniline on dichloronitroquinone, forms 
rhombic plates melting at 206—208°. The constitution of the com- 
pound would be [Cl: NO,: PaANH = 2:3:6o0r=6: 2: 3]. 

Propionyltrichloronitrophenol, NO.-C,HC|,0C;H;0, crystallises from 
alcohol in splendid colourless needles melting at 65°. When treated 
with potash, it yields trichloronitrophenol, identical with that obtained 
from benzoyltrichloronitrophenol (this vol., p. 889). By the action of 
the nitrating mixture on propionyltrichloronitrophenol, or on acetyl-, 
butyryl-, and valeryl-trichlorophenol, a further quantity of dichloro- 
nitroquinone was formed. 

Propionyltribromophenol, C,H,Br;0°C;H;0, was obtained by the 
action of propionic chloride on tribromophenol; it forms long white 
needles melting at 65°, almost insoluble in cold water, sparingly 
soluble in benzene, and readily soluble in ether and chloroform. 
When treated with the nitrating mixture, it yielded dibromonitio- 
quinone and propionyltribromonitrophenol. Dibromonitroquinone torms 
yellow rectangular plates, melting with decomposition at 244—246°, 
sparingly soluble in hot water and in cold alcohol. With aniline and 
with paratoluidine, it gives an intense blood-red colour ; with hydroxyl- 
amine an orange-red colour. Prvpionyltribromonitrophenol forms 
colourless lustrous scales, melting at 7)—71°, almost insoluble in water, 
sparingly soluble in benzene, soluble in alcohol, and readily soluble in 
ether and in chloroform. 

When propionylphenol is added to the nitrating mixture, a violent 
reaction takes place with formation of metadinitrophenol; no nitro- 
quinone was formed. 

The formation of dichloro- and dibromo-nitroquinone from trichloro- 
and tribromo-nitropropionylphenol respectively, proves that by the 
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direct nitration of. a halogen-derivative of phenol a product can be 
formed in which the nitro-group takes up the position 3 or 5, these 
being the only possible positions for the nitro-group to have taken 
up in the case just mentioned. This fact had not previously been 
shown, and such a substitution had been considered impossible. 
N. H. M. 

Formation of Quinones from Paramethylamines. By E. Nézr- 
iv@ and T. Bauman (Ber., 18, 1150—1152).—Amidoparamethy lated 
amines yield quinones of the next lower homologue when treated 
with an excess of a mixture of chromic and sulphuric acids. The 
yield is, however, not large except in the case of amidomesitylene, 
which is readily converted into isoxyloquinone, the yield being 
about 40 per cent. Quinones were prepared from paratoluidine, 
amido-isoxylene, amido-orthoxylene, amidopseudocumene, and isv- 
duridine. The quinone from the last-mentioned base is obtained «s 
an oil which, when treated with sulphurous acid, is converted into 
the quinol C,HMe,(OH),; this substance is sparingly soluble in cold 
water, crystallises in magnificent white needles, melts at 169°, and is 
readily soluble in the usual solvents; on oxididation, the quinone is 
again obtained as a yellow oil, which when cooled crystallises in 
radial masses and melts at 11°. A. P. 


Paranitro-orthocresol and Toluquinonechlorimide. By R. 
Hirscu (Ber., 18, 1511—1515).—According to Hofmann and v. Miller 
(Abstr., 1881, 592) the nitration of orthocresol yields a mixture of dini- 
trocresol (m. p. 86°) and orthonitrocresol (m. p. 69°5°), with paranitro- 
orthocresol, an oil boiling at 226—230° and distilling with steam, from 
which amidocresy! methyl ether (m. p. 52—53°) could be prepared. The 
author has entirely failed to obtain a substance having these properties, 
and tinds on the contrary that paranitro-orthocresol is formed in the 
reaction, but is a solid that does not distil with steam. It is dimor- 
ci erystallising in groups of needles melting at 82—85°, or in 

exagonal plates melting at 79—80°; it resolidifies at 74—75°. It is 
readily soluble in alcohol, acetic acid, and benzene, sparingly soluble 
in water and light petroleum. The yield is about 12 per cent. of the 
cresol employed. When further nitrated, both orthonitro- and para- 
ne EO yield the same dinitrocresol [OH : NO, : NO, : Me 
=1:2:4: 6). 

Paramidorthocresol is prepared by reducing the nitro-compound with 
tin and hydrochloric acid. It crystallises in silvery plates, melts at 
175°, and can be distilled; is readily soluble in acids and alkalis, 
and yields toluquinone when oxidised. 

Toluquinonechlorimide, CsH,CINO, is obtained by oxidising an 
aqueous solution of amidocresol hydrochloride with bleaching powder. 
It crystallises in needles, melts at 87—88°, and explodes at 100—115°; 
it distils with steam, but at the same time is partially decomposed. 
It is much more stable than quinonechlorimide, its lower homologue ; 
long boiling with water converts it into a chlorinated toluquinol (?) 
crystallising in silvery plates; by boiling for many hours with hydrogen 
sodium sulphite, itis converted into amidocresolsulphonic acid. With 
phenol or naphthol and sulphuric acid, it yields substances which must 
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be regarded as the homologues of the dyes obtained in Liebermann’s 
reaction. The investigation of the products formed by the action of 
aqueous soda on the substance is still incomplete. An intermediate 
oxidation-product of amidocresol, of a cherry-red colour, was obtained, 
but not further investigated. A. J. G. 


Derivatives of Pseudocumidine. By E. Nétrincand T. Bauman 
(Ber., 18, 1145—1150).—By replacing amidogen by bromine in pseudo- 
cumidine, a monobromopseudocumene, C,H,Me,;Br, is obtained identi- 
cal with that prepared directly from pseudocumene. 

When heated with glacial acetic acid, pseudocumidine yields 
acetocumidine, CsH,Me,;NHAc; it crystallises in white needles, is 
readily soluble in alcohol, sparingly in water, and melts at 161°. 

Diazoamidopseudocumene, CsH,Me;'N,-NH-C,H.Me,, is obtained by 
treating a mixture of pseudocumidine and diazocumene with sodium 
acetate in glacial acetic acid solution; it forms clear yellow tablets, 
melts at 130°5°, and is soluble in the usual solvents. 

The amidoazopseudocumene, CsH,Me;N."C,HMe,'N H, is obtained as 
the hydrochloride by warming diazoamidopseudocumene with pseudo- 
cumidine and its hydrochloride for about four hours at 60—80° ; the 
free base crystallises in orange scales, melts at 138—139°, and is 
readily soluble in the usual solvents; it is decomposed by water into 
hydrochloric acid and the free base; the same decomposition takes 
place slowly on exposure to air; it is soluble in phenol with a yellowish- 
brown colour, whilst the amidoazo-compound in which the diazo- 
group is in the para-position to the amido-group gives a red or violet, 
and the ortho-compound a green coloration. When reduced with 
stannous chloride, pseudocumidine and curnenyldiamine, CsHMe,(N H.)2 
[Me, : (NH,). = 1:2: 4:5: 6], are formed; the latter crystallises 
in white needles, is unaltered by the air, and melts at 90—¥2°; it is 
but little soluble in cold water, but readily in hot, as it is also in 
alcohol, ether, &c.; its hydrochloric acid solution gives a red colour 
with ferric chloride, and on distillation a yellow quinone-like substance 
is carried over, soluble in soda with a violet coluur. On heating the 
hydrochloride with benzaldehyde, hydrogen chloride is evolved. 

Amidotetramethy lbenzene, CsHMe, NH, 

[NH,: Me: Me: Me: Me=1:2:4:5: 6], 
is obtained by heating pseudocumidine hydrochloride with methyl 
alcohol for 10 hours at 200°, and then for 10—12 hours at 300°; 
it boils at 250° under 740 mm. pressure. The hydrochloride forms 
small white prisms readily soluble in water. The acetyl compound, 
C;HMe,NHAc, forms white needles, melts at 210—211°, is sparingly 
soluble in water, readily in alcohol. It is identical with the com- 
pound obtained by Hofmann from the high boiling bye-products in 
the preparation of crystallised cumidine (Abstr., 1884, 1320). Mesi- 


tylene hydrochloride on similar treatment yields the same compound. 
A. P. 


Azo-derivatives of Thymol. By G. Mazzara and G. Posserré 
(Gazzetta, 15, 52—55).—By treating aniline dissolved in hydrochloric 
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acid with potassium nitrite and an alkaline solution of thymol, a 
dark red precipitate is produced consisting of monophenylazothymol, 
PhN,°C,H,MePr-OH, and phenyldiazothymol, (PhN,).C;HMePr-OH, 
of which the former is soluble in potash, the latter insoluble. The 
former crystallises in brilliant reddish-yellow prismatic needles melting 
at 85—90°, whilst the latter is deposited from a chloroform solution 
in the form of minute silky needles melting at 168°. VV. & VY. 


Intermediate Reduction-products of the Nitroazo-com- 
pounds. By J. W. Janovsky and L. Erp (Ber., 18, 1133—1138).— 
The mono- and di-nitrazobenzene obtained by Laurent (Ann. Chem. 
Pharm., 75, 73) by the nitration of azobenzene are both para-com- 
poands. Mononitrazobenzene, PhN,C,H,NO, [N,: NO, = 1: 4], 
melts at 140°, and yields paraphenylenediamine and aniline when 
reduced with tin and hydrochloric acid. Diparadinitrazobenzene, 


NO,°C,Hy N2C,Hy NO, [NO, : N, : NO, a 4 : 1 : 4], 


melts at 206°; it may be crystallised from glacial acetic acid. On 
reduction, it yields paraphenylenediamine. The red oil obtained at the 
same time by Laurent is metadinitrazobenzene, NO,°C,H,N,C,H, NO, 
[NO,: N,: NO, = 3:1: 3], it is soluble in the usual solvents, and 
after standing for some time solidifies at 15° to an orange-red mass ; 
by reduction with tin and hydrochloric acid it yields metaphenylene- 
diamine melting at 63°, and with potassium nitrite it yields a phenylene- 
brown. Trinitrazobenzene may be obtained by nitrating either 
mono- or di-paranitrazobenzene or azobenzene with fuming nitric 
acid; it may be crystallised from acetone or alcohol, and is obtained 
in long sulphur-yellow needles; it melts at 169° to a red fluid, which 
explodes when heated above its melting point. By heating para- 
dinitrazobenzene with fuming nitric acid, a second trinitrazobenzene 
is obtained which crystallises in yellow silky needles; it is less soluble 
in alcohol than its isomeride, and melts at 180° ; on complete reduction 
both these compounds yield paraphenylenediamine. 

If ammonium sulphide and a fixed alkali are added to the hot 
alcoholic solution of any of the above-mentioned nitrazo-compounds, 
a beautiful blue coloration is obtained, which is only destroyed on 
prolonged heating. By the action of aqueous ammonium sulphide 
or other reducing agents on the hot solutions of the nitrazo-com- 
pounds, azobenzenenitrolic acids are formed. 

The paranitrolic acid, PhN,-CsH,N(OH)-N(OH)-C,H,-N;Ph, obtained 
from paranononitrazobenzene, crystallises from alcohol in small red- 
dish-brown needles ; it dissolves in the aqueous solutions of the alkalis 
with an intense blue colour, its salts are very unstable, the free acid 
being precipitated from the alkaline solution by carbonic anhydride ; 
by oxidation with an alkaline solution of potassium ferricyanide, nitr- 
azobenzene is again formed. The nitronitrolic acid, C,,HyN,O3; = 


NO.°C.HyN.-C,.H,N(OH)-N(OH)-C,H, N.C, Hy NO,, 
obtained from dinitrazobenzene, crystallises from acetone in brilliant 


monoclinic amber-coloured crystals having a bluish fluorescence; it 
melts at 218°, and is very readily soluble in aqueous solutions of the 
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alkalis, being reoxidised to diparadinitrazobenzene. With nitric 
acid a nitro-compound is obtained, forming fine crystals similar to 
those of metanitraniline ; by further heating with ammonium sulphide, 
a nitrolic compound is obtained which crystallises in brown needles 
and yields a blue colour with alkalis. By the partial reduction of 
metadinitrazobenzene, an oily nitrolic acid was obtained, which also 
yields the colour reaction with alkalis. A. P. 


Crystalline Bases from Methyl-violet. By H. Wicke.navs 
(Ber., 18, 1270—1272).—The bases of methyl-violet obtained from 
different sources are shown, by measurements of their crystals, not to 
be identical; this is contrary to the opinion expressed by Hofmann 
(this vol., p. 791). N. H. M. 


Azylines. By E. Nétrina (Ber., 18, 1143—1145).—On treating 
diazoparadimethylaniline hydrochloride with dimethylaniline, the 
hydrochloride of tetramethylazyline is obtained— 


Me,N:-C,H;N,°Cl + NMe,Ph => Me,N-C,H,'N."C,H,NMe., HCl; 


the base is obtained on recrystallisation in red needles: it melts at 
262—265°, and corresponds completely with the tetramethylazyline 
prepared by Lippman and Fleisner (Ber., 16, 1415 and 2768); this 
method of preparation, therefore, confirms their views as to the con- 
stitution of these compounds. A. P. 


Structure of Hydroxylamine-derivatives. By W. Lossen 
(Ber., 18, 1189—1202). 


Amidoximes and Azoximes. By F. Tiemann (Ber., 18, 1060— 
1062).—A review of the results gained in the investigation of these 
two classes of compounds. A. J. G. 


Action of Sodium Amalgam on Aqueous Solutions of Ben- 
zenylamidoxime. By F. Tiemann and E. Nageui (Ber., 18, 1086— 
1087).—It has been already shown that benzaldehyde and ammonia 
are formed in this reaction (Abstr., 1884, 1325). It is probable that 
benzaldoxime is formed as an intermediate product. The reaction 
is very incomplete, the benzaldehyde formed only amounting to 
10—12 per cent. of the amidoxime employed, the greater part of 
which remains unaltered. A. J. G. 


Derivatives of Benzenylamidoxime. By P. Krier (Ber., 18, 
1053—1060). (Compare Abstr., 1884, 734, 1325, this vol., p. 790.)— 
Benzenylamidoxime crystallises in long, flat prisms or in plates which 
melt at 79—80°. It has a neutral reaction, dissolves in both acids 
and alkalis, and is not decomposed by them even on boiling. Heated 
with hydrochloric acid at 200°, it is decomposed into benzoic acid and 
ammonium chloride. By careful heating, it can be distilled, but if 
heated quickly it is decomposed at 170° into benzonitrile and ammonia. 
Nitrous acid converts it into benzamide. It gives a red coloration 
with ferric chloride, and is a powerful poison. The hydrochloride 
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cerystallises in concentrically grouped flat prisms; the hydrogen 
sulphate, C,H,.N,0,H,SO,, forms large prisms; the normal sulphate, 
(C,H,N.O).,H,SO,, is an amorphous mass. The sodium salt, 
NH,CPh:NONa, forms a hygroscopic white mass; there are two 
potassium salts, NH,-CPh: NOK and NH,-CPh: NOK,NH,°CPh : NOH. 
The salts of the alkaline earths form crystalline powders. The copper 
salt, NH,-CPh : NO-Cu:OH, is obtained as an amorphous bluish-green 
precipitate; the silver salt is a very unstable crystalline powder. 
The ethereal salts are obtained by the action of the respective iodides 
on the sodium salt; they are stable, yield salts with acids, and when 
heated with hydrochloric acid at above 100° yield benzoic acid, am- 
monia, and hydroxylamine ethers. The methyl salt, NH,-CPh: NOMe, 
crystallises in prisms and melts at 230; the ethyl salt crystallises in 
plates and melts at 67°; the benzyl salt crystallises in long scales and 
melts at 90°5°. These salts are converted into the oxime chlorides 
when treated with hydrochloric acid and sodium nitrite. 

Benzenylmethoxime chloride, CPhCl: NOMe, is an oil of agreeable 
odour, it does not solidify ut —10°, and boils at 225° (uncorr.). 
Benzenylethoxime chloride, CPhCl: NOEt, boils at 230° (uncorr.). 
Benzenylbenzoxime chloride, CPhCl : NOCH,Ph, is a heavy oil; it can- 
not be distilled alone, but distils with steam. 

Ethyl benzhydrowimate, HO-CPh: NOEt, is obtained as a yellow oil 
by the action of sodium nitrite on an aqueous solution of the ethy! 
salt of benzenylamidoxime. It is soon decomposed by water into 
benzoic acid and ethylhydroxylamine. 


Benzenylphenyluramidoxime, NHPh:-CO-NH-CPh : NOH, is pre- 
pared by the action of carbanil on benzenylamidoxime ; it crystallises 
in white plates and melts at 115°. It does not unite with acids or bases. 

Benzenylphenylthiouramidoxrime, NHPh-CS:NH:-CPh: NOH, is pre- 
pared by the action of phenylthiocarbamide on benzenylamidoxime ; 
it crystallises in pale yellow plates and melts at 163°. A. J. G. 


Metanitrobenzenylamidoxime. By M. Scnéer (Ber., 18, 1063 
—1067).—Metanitrobenzonitrile is prepared by nitrating benzonitrile 
at a temperature not exceeding 25°. It crystallises in silky needles, 
and melts at 117°. 

Metanitrobenzenylamidoaime, NO.*C,HyC(NH:.): NOH, is obtained 
by heating a mixture of hydroxylamine hydrochloride, metanitro- 
benzonitrile, and aqueous soda for five hours at 100°. It crystallises 
in orange needles, melts at 174°, is readily soluble in hot water an 
alcohol, moderately soluble in ether, benzene, and chloroform, and is 
insoluble in light petroleum. It shows the reactions characteristic of 
amidoximes. The hydrochloride, C;H,;N;0,,HCI, forms a white, crys- 
talline mass. The platinochloride, (C;H,N;0;)2,H,PtCl, crystal- 
lises in orange prisms. The ethyl salt, NO.-C,H,C(NH,) : NOEt, 
prepared by the action of ethyl iodide on the sodium salt, crystallises 
in yellow prisms, melts at about 70°(?), and cannot be distilled. The 
benzyl salt forms yellow plates and melts at 58”. 

The ethylcarbamate-derivative, NO.-C,H,-CN,H,O-COOEt, prepared 
by the action of ethyl chlorocarbonate on the amidoxime, crystallises 
in white needles and melts at 152—153°. 
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Metanitrobenzenylazoximethenyl, NO;C,.H-C<N'Y>0Me, is pre- 


pared by dissolving nitrobenzenylamidoxime in acetic anhydride, and 
separates on cooling in white needles. It melts at 109°, can be sub- 
limed without decomposition or distilled with steam, is moderately 
soluble in water, readily in alcohol and ether, and is not attacked by 
acids or alkalis. 


Metanitrobenzenylazoximebenzenyl, NOs G.H:C<N'O>cPh, is ob- 


tained by the action of benzoic chloride on nitrobenzenylamidoxime. 
It crystallises in white needles, melts at 160°, is insoluble in water 
and light petroleum, soluble in alcohol, ether, and benzene, and is not 
affected by acids or alkalis. A. J. G. 


Action of Acetic, Propionic, and Butyric Acids, Chlorides, 
and Anhydrides on Benzenylamidoxime. By O. Scuutz (Ber., 
18, 1080—1086).—When benzenylamidoxime is heated with acetic, 
propionic, or butyric acid, it yields dibenzenylazoxime and benz- 
amide. 

Acetylbenzenylamidozime, NH,-C Ph: NOAc, is formed by the action 
of acetic chloride on an ethereal solution of benzenylamidoxime. It 
crystallises in thin plates or flat prisms, melts at 96°, and is very 
unstable, readily suffering decomposition into benzenylazoximetheny]. 
Propionylbenzenylamidoxime, NH,°CPh: NO-COEt, melts at 93°. Buty- 
rylbenzenylamidoxime, NH,CPh : NO-COPr*, crystallises in slender 
needles, and melts at 94°. 


Benzenylazoximpropeny!, CPh<*'Y>CEt, is prepared by heating 


benzenylamidoxime with propionic anhydride ; it is a nearly colourless 
liquid of aromatic odour, and boils at 255°. Benzenylazoximbutenyl, 


CPh <NO>opr, prepared in a similar manner from normal butyric 
anhydride, boils at 265°. A. J. G. 


Phenylethenylamidoxime. By P. Knupsen (Rer., 18, 1068— 
1074).—Starting from benzyl cyanide, this compound and its deriva- 
tives were prepared by methods described by Tiemann, Kriiger, and 
others (Abstr., 1884, 734, 1325, and preceding Abstracts). 

Phenylethenylamidoxime, CH,Ph°C(NH,) : NOH, crystallises in thin 
prisms, melts at 67°, is destitute of odour, and yields salts with acids 
and bases. The hydrochloride, C,H\N20,HCI, crystallises in flat 
prisms, and melts at 155°. The benzoyl-derivative, 


CH,Ph-C(NH.,) : NOBz, 
crystallises in prisms, and melts at 144°; the acetyl-derivative melts 
at 124°. The ethyl salt, CH.Ph-C(NH.) : NOEt, crystallises in flat 
prisms, and melts at 58°. The benzyl salt crystallises in compact 
prisms, and melts at 55°. 


Phenylethenylazoximebenzenyl, CH,Ph-C<N'P Soph, crystallises in 


needles, melts at 82°, is insoluble in water, and is not affected by acids 
or bases. 
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Phenylethenylazoximethenyl, CH,Ph-C<*' Some, forms a yellow- 


ish-brown oil, boiling at 262°. 

Phenylethenylphenyluramidoxime, CH,Ph:C(NH-CO-NHPh) : NOH, 
crystallises in silvery plates, melts at 123°, and is soluble in benzene, 
alcohol, ether, and light petroleum. A. J. G. 


Phenylhydroxyethenylamidoxime. By F. Gross (Ber., 18, 
1074—1080).—This substance and some of its derivatives have been 
described by Tiemann (Absitr., 1884, 734). It melts at 158—159°, 
not at 140°, as previously stated. The sodium salt crystallises in 
needles. The ethyl salt, HO-CHPh:C(NH,) : NOEt, crystallises in 
concentrically grouped needles, and melts at 89°; the benzyl salt 
crystallises in small white needles, and melts at 102—103°. 


Phenylhydroayethenylazowimethenyl, HO-CHPh-C<N'O>0Me, is 


repared by heating the acetyl-derivative on the water-bath ; it crystal- 
7” in needles, is sparingly soluble in cold water, readily in alcohol, 
ether, and benzene, and can be distilled. 
Diacetylphenyloxyethenylamidoxime, AcO-CHPh-C(NH.,) : NOAc, ob- 
tained by heating phenylhydroxyethenylamidoxime with acetic chlo- 
ride, crystallises in small, short prisms, and melts at 113°. 
Acetoxyphenylethenylazoximethenyl, Kc0-CHPh:C<N')>CMe, is 
obtained by heating phenylhydroxyethenylamidoxime with a large 
excess of acetic chloride or anhydride. It crystallises in slender 
white needles, melts at 52°, and distils unaltered. It is nearly inso- 
luble in cold water, very readily soluble in alcohol, ether, and benzene. 
Benzoylphenylhydroxyethenylamidoxime, HO-CHPh-C(NH,) : NOBz, 
is prepared by the action of benzoic chloride on the amidoxime; it 
forms slender white needles, and melts at 148—149°. When heated 
with acetic chloride, it yields the corresponding acetoxy-compound, 
KcO-CPh:C(NH,) : NOBz, which forms small crystals, and melts at 
165°. A. J. G. 


Condensation of Salicylaldehyde with Hippuric Acid. By 
J. Précut and L. Wotrrum (Ber., 18, 1183—1188).—When salicy]- 
aldehyde and hippuric acid are allowed to remain for some weeks with 
an excess of acetic anhydride, a condensation product, C;,H,O;N,, is 
formed, analogous to that already obtained by Pléchl (Abstr., 1884, 604) 
from benzaldehyde and hippuric acid. The compound melts at 160°. 
By repeated crystallisation from solvents containing water, such as 
ordinary alcoliol, it successively takes up and eliminates the elements 
of water, yielding at last benzoylimidocowmarin. The same change is 
more conveniently effected by boiling for an hour with glacial acetic 
acid containing a few drops of strong hydrochloric acid. 

C,HyCH 
Benzoylimidocoumarin, og YNB:, melts without decom- 
-CO-CH 
position at 170—171°. It is insoluble in water, but dissolves in warm 
ether, alcohol, benzene, and glacial acetic acid. It is attacked by 
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dilute acids and alkalis only when heated, and then but slowly; by 
treatment with strong soda solution until no more ammonia is given 
off, it is converted into salicylglycidic acid, 


CH-C,H,OH 
O¢ | 
CH:-COOH. ' 


This acid is sparingly soluble in cold, but readily in hot water, from 
which it crystallises in flat needles or prisms; it is also readily soluble 
in alcohol and ether. It is not stable, and after a time gives on the 
one hand salicylaldehyde, and on the other its anhydride, ory- 
coumarin. With ferric chloride, it gives an intense green colour, a 
reaction shared by almost all glycidic compounds. Calcium salicyl- 
glycidate crystallises in prisms with 6H,O, which become anhydrous 
at 100°. 
C,HyCH. 
Oxycoumarin, og | 0, is formed by heating salicylglycidic 
-CO:CH 

acid with dilute mineral acids. It melts without decomposition at 
152—153°, is readily soluble in ether and in warm alcohol, and 
crystallises from the latter in lustrous prisms. On boiling with water, 
it is reconverted into salicylglycidic acid, which on long standing 
again parts with water. By the action of dry ammonia, an amide is 
formed, crystallising in prisms. By the reduction of salicylglycidic 
salicyllactic acid, C,H wO,, is obtained; it is an almost colourless 
syrup, soluble in water in all proportions. It closely resembles 
salicylglycollic acid. The zine salt and calcium salt (with 6H,O) were 
prepared. N. H. M. 


Nitro- and Sulpho-derivatives of Phenylamidoacetic Acid. 
By J. Puécut and W. Loi (Ber., 18, 1179—1182).—Erlenmeyer and 
Lipp have shown that in the nitration and sulphonation of phenyl- 
alanine, the entering groups occupy the para-position exclusively 
(Abstr., 1883, 963), and Radziszewski (Ber., 3, 648), and later, 
Baeyer (Abstr., 1878, 587), have shown that phenylacetic acid yields 
the ortho- and para-nitro-acids on nitration; it was therefore to be 
expected that phenylamidoacetic acid, the next lower homologue of 
phenylalanine, would also yield para-derivatives, but it is found that 
both the nitro and sulphonic groups assume the meta-position only. 

Metanitrophenylamidoacetic acid, NO.C;,HyCH(NH,)-COOH, pre- 
pared by the action of nitric acid on a solution of phenylamidoacetic 
acid in sulphuric acid, crystallises in silky needles, melts at 172° with 
decomposition, and is very soluble in water. The copper salt, 
(C,H,N,0,)2Cu, forms pale blue needles. To determine its constitu- 
tion, it was converted by the diazo-reaction into the corresponding 
nitromandelic acid, NO.*CsH,CH(OH)-COOH, which on oxidation 
was completely converted into metanitrobenzoic acid and metanitro- 
benzaldehyde. 

Metamidophenylamidoacetie acid, NH.*C;HyCH(NH,)-COOH, is pre- 
pared by reducing the nitro-acid; it forms silvery plates, melts at 
214° with decomposition, and yields salts with acids and bases. 
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Metasulphophenylamidoacetic acid, SO;H-C,H,CH(NH;)-COOK, is 
formed by heating phenylamidoacetic acid with fuming sulphuric 
acid at 120°; it crystallises in minute slender needles, is sparingly 
soluble in cold water, insoluble in alcohol and ether. When fused 
with potash, it yields metahydroxy benzoic acid. A. J. G. 


Anilidopyrotartaric Acid (a-Methyl-c-anilidosuccinic Acid). 
By M. Scuituer-W ecuster (Ber., 18, 1037—1052).—Ethyl anilidopyro- 
tartaramate, NH,-CO-CMe(NHPh)-CH,-COOEt. When ethyl 8-cyano. 
B-hydroxybutyrate is treated with aniline, the corresponding anilido- 
compound is obtained as a reddish-yellow oil ; this is slowly added to 
cold concentrated sulphuric acid, and the mixture, after some hours, 
is poured into cold water and neutralised, when ethyl anilidopyro- 
tartaramate separates. It crystallises in lustrous white plates, melts 
at 125°, is readily soluble in water, alcohol, benzene, and chloroform, 
and insoluble in light petroleum. 

Anilidopyrotartarimide, <Nitao> CMe NHPh, is formed when 
ethyl anilidopyrotartaramate is heated for some time with water, 
alcohol, ammonia, alkalis, or acids. It crystallises in lustrous white 
prisms, melts at 150°, is soluble in alcohol, benzene, and chloroform, 
sparingly soluble in ether and cold water, insoluble in light petroleum, 
and yields salts with both acids and bases. The acetyl-derivative, 
C,H, AcN,0,, crystallises in white needles, and melts at 235°. The 
benzoyl-derivative, C,,H,,BzN,0., forms white needles, and melts at 
190°. The nitroso-derivative, C,,H,,N,O,,NO, crystallises in slender 
yellow needles, and melts at 173°. A methyl-derivative, 


<M ig>CMeNHPh, 
is obtained by the action of potash and methyl iodide on the imide; 
it crystallises in prisms, melts at 103°, is readily soluble in alcohol, 
ether, and benzene, and yields a nitroso-derivative, 


<Noec >OMeNPhNO, 
crystallising in thick white needles, melting at 147°. By the con- 
tinued action of methyl iodide and potash on the methyl-derivative, 
a permethylated anilidopyrotartaramide is obtained; the chloride 
forms a deliquescent crystalline mass, and the platinochloride has the 
formula C,sHa2N,0,Cl.,PtCl,. 

Anilidopyrotartaric acid, COOH:CMe(NHPh)-CH,-COOH, is ob- 
tained as hydrochloride by heating anilidopyrotartarimide (1 part) 
with a solution of potash (5 parts) in water, as long as ammonia is 
evolved, neutralising with hydrochloric acid, and evaporating on the 
water-bath. The free acid, prepared by decomposing the copper salt 
with hydrogen sulphide, crystallises with 1 mol. H,O in white needles, 
melts at 101—102°, is insoluble in benzene, light petroleum, and 
acetone, nearly insoluble in ether, readily soluble in hot water and 
alcohol. It gives precipitates with most salts of the heavy metals, 
and, when heated, reduces Fehling’s solution and silver nitrate. The 
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hydrochloride, C,,H,,;NO,.HCl + H,O, forms a white crystalline mass. 
The copper salt, C,,H,,;NO,Cu + H,0, is obtained as a bluish-green 
crystalline precipitate on adding copper sulphate and sodium acetate 
to the hydrochloride. The cuprammonium salt, C,,H,,;NO,Cu,NH;, 
is obtained in clear green crystals on adding copper sulphate and 
ammonia to the hydrochloride; an argentammonium salt was also 


obtained. 

Toluidopyrotartarimide, < os on, >CMe-NH-C,HiMe, prepared in a 
manner similar to the anilido-compound, crystallises in white needles, 
melts at 181°, and resembles the anilido-compound in its reactions 
and properties. 

When anilidopyrotartaric acid is submitted to dry distillation, it 
yields a condensation product, C,,H,NO,; this crystallises in long 
silky needles, and melts at 98°, and when heated with alkalis is con- 
verted into a crystalline substance of strongly acid properties, melting 
at 162—163°. A. J. G. 


Crystallography of Phenylcoumarin and of Coumarin. By 
E. Scaccut (Gazzetta, 14, 563—570).—Phenylcoumarin forms long 
rhombic prisms, terminated by four faces, the suppression of one or 
tore of which leads to several variations. These crystals appear 
from the symmetry of their faces to be monoclinic, with axial ratio 
a:b:c = 3:1054: 1 : 3:0060, although the measurements do not indi- 
cate whether the crystals belong to the monoclinic or orthorhombic 
system ; although the formation of twin crystals seems to preclude this 
latter view, yet this may be due to hemihedrism. 

Coumarin crystallises in the orthorhombic system, with axial ratio 
a:b: c¢ = 09833: 1 : 03696. V. H. V. 


Production of Hydroxycoumarin. By D. Bizzarri (Gazzetta, 
15, 33—37).—As in the preparation of umbelliferone by v. Pechmann 
and Welsh’s synthetical method (Abstr., 1884, 1346) not more than 
50 per cent. of the theoretical yield is obtained, the author has im- 
proved the process for the extraction of the crude product of the 
reaction; the method proposed is given in detail. If catechol and 
malic acid are heated with concentrated sulphuric acid, a violent 
reaction occurs, and a substance may be extracted from the product 
of the reaction crystallising in rose-coloured needles. It melts at 
280—285° with partial decomposition, and the analytical results agree 
with the formula of a metahydroxycoumarin, Oa GA> 
probably isomeric with the metahydroxycoumarin obtained by v. 
Pechmann from quinol; the substituted groupings in the former are 
probably in the positions [CH : CHCO-0: O: OH = 1: 2: 3], but 
in the latter in the positions 1:2: 5. The metahydroxycoumarin is 
sparingly soluble in cold, easily soluble in hot water, alcohol, and 
acetic acid. It reduces salts of gold, copper, and silver, and forms 
various red coloured solutions with potash, and sulphuric and nitric 


acids. V. H. V. 
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p-Sulphophthalie Acid. By C. Grarse (Ber., 18, 1126—1130). 
—B-Sulphophthalic acid, CsH;(SO;H)(COOH)., appears to be identical 
with the acid of which Remsen describes the potassium salt (Abstr., 
1884, 319) ; it is prepared by oxidising an aqueous solution of di- 
nitronaphtholsulphonic acid with nitric acid (sp. gr. = 1°30) at 100°. 
It is a clear yellow syrup, very difficult to crystallise, but which has 
been obtained in crystals containing 1 mol. H,0; it is readily soluble 
in water and alcohol, but is insoluble in ether. The bariwm salt, 
(C,H;SO,).Ba; + 2H,O, is pale yellow and difficult to crystallise. 
Fluoresceinsulphonic acid, CoH,O;HSO,, is moderately soluble in 
hot water, readily in alcohol, insoluble in ether, it crystallises in 
reddish-yellow needles or prisms; its aqueous solution is of a yellow 
colour, and shows but slight fluorescence, whilst its alkaline solution 
has an intense green fluorescence; it acts as a tribasic acid. The 
calcium salt, (C»H,SO,),Cas, is of a vermilion-red colour, and is 
easily soluble in water. Hydroxwyphthalic acid, OH-*C,H;(COOH)., 
was prepared from sulphophthalic acid ; it melts at 180—183°, and is 
converted into the anhydride, which melts at 164° ; it yields a brownish- 
red coloration when treated with ferric chloride. A. P. 


Action of Phthalic Anhydride on Benzyl Cyanide. By S. 
GaBRIEL (Ber., 18, 1264—1265).—9 parts benzyl cyanide, 13 parts 
phthalic anhydride, and 2°5 parts of dry sodium acetate were boiled 
for two hours, allowed to cool, and then boiled with three times the 
volume of alcohol. On cooling, crystals of cyanbenzylidenephthalide, 


co <Gtlso :CPh:CN, separate. This substance forms fine yellow 


needles melting at 164—165°5°, dissolves in soda only when boiled, 
giving off an odour of benzyl cyanide. It may be heated for 10 minutes 
with strong sulphuric acid at 100°, and with glacial acetic acid 
saturated with hydrochloric acid, at 170° for three hours without 
decomposition. When heated with alcoholic ammonia at 100°, am- 
monium phthalaminate and an oil smelling of benzyl cyanide are 
formed. 

The mother-liquor obtained in the preparation of cyanbenzylidene- 
phthalide contains phthalamide, formed by the action of ammonia 
(produced from benzyl cyanide by the action of the water liberated in 
the reaction) upon phthalic anhydride. N. H. M. 


Benzylidenephthalide. By S. Gasrie. (Ber., 18, 1251—1263). 
—By the action of nitrous acid on benzylidenephthalide, a compound, 
C,sHoN.O,, is formed, provisionally named dinitrobenzylidenephthalide, 
co<S!C(NO,)CHPh-NO, It is very unstable; it forms 
rhombic crystals melting at 110—113°. It dissolves in dilute soda, 
and is at the same time decomposed, yielding sodium nitrite and a 
sodium salt, CO<°HAC(ONa)-CPhNaNO, + 2$H,0, which 


readily loses 14 mol. H,O; the last molecule of water cannot be 
expelled without decomposing the salt. In presence of dilute acids 
the salt decomposes into nitromethylbenzene, CH,Ph:NO,, a liquid 
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boiling at’ 225—227°, and phthalic anhydride. The formation of the 
latter puts beyond doubt the lactonic character of the compound, 
The salt may be boiled with excess of soda without decomposition. 
Dinitrobenzylidenephthalide, when heated, is decomposed into 
nitrous acid and nitrobenzylidenephthalide; this, on further heating, 
at 210°, decomposes into phthalic anhydride and phenyl cyanate. 


Nitrobenzylidenephthalide, CO<°+#4>, ¢ : CPh-NO,, forms yellowish 


plates, sparingly soluble in alcohol. It softens at 180°, melts at 195°, 
at the same time giving off gas, and when treated with soda yields 
the same salt as is obtained from dinitrobenzy lidenephthalide. 

By acting on benzylidenenephthalide with ammonia, phthalimidyl- 
benzyl, C\sH,,NO, is formed. This compound has been prepared by 
Gabriel and Michael (Abstr., 1879, 246) by the action of ammonia on 
desoxybenzoiucarboxylic acid. Ethylamine condenses with benzy]l- 
idenephthalide without separation of water; the compound produced 
in this reaction is an ethylamide of deowybenzoincarbozrylic acid. It 
forms colourless crystals, readily soluble in benzene, and melting at 
139—140°. It reacts with hydroxylamine, forming an internal anhy- 
dride of benzylphenylacetoximorthocarborylic acid, CisHyNO., which 
crystallises from its alcoholic solution in flat reddish needles, melting 
at 116—117°. This same compound is also obtained by the action of 
hydroxylamine upon desoxybenzoincarboxylic acid. 

Phthalimidylbenzyl, CO<°*4>0-CH;Ph, when treated with bro- 
mine or phosphoric chloride, yields the substitution-prodacts 


C,;H,.NOBr and C,sHyNOCI. 


The former crystallises in lustrous needles melting at 210—211°; the 
latter forms long slightly brown needles melting at 230—232°. By 
the action of nitrous acid on phthalimidylbenzyl, a compound, 
C\sH.N20,, and phthalimidylnitrobenzyl, CisHoN2Os, crystallising in 
large yellow scales, melting at about 199°, are formed. When 
phthalimidylnitrobenzyl is heated, it gives off an odour of phenyl 
cyanate, does not give the nitroso-reaction with phenol and sulphuric 
acid, and dissolves in warmalkali. It probably has the constitution— 


co<°4>0-CHPhNO,. 


By reduction with hydriodic acid and amorphous phosphorus, 
phthalimidylbenzyl yields benzylphthalidine, CO<S*4'>CH-CH,Ph. 
It forms colourless scales, melting at 135—137°. When acted on 
by nitrous acid, benzylnitrosophthalidine is obtained ; this compound 
forms yellow crystals, which melt at 92—93°, dissolve readily in 
benzene, light petroleum, and chloroform, and give the nitroso- 
reaction with phenol and sulphuric acid. 


Cumenesulphonic Acid. By A. Craus and L. Tonn (Ber., 18, 
1239—1243).—100 parts of water at 16° dissolve about 4°5 parts of 


barium cumeneparasulphonate and about 16:5 parts of — cumene- 
p2 


904 ABSTRACTS OF CHEMICAL PAPERS. 


B-sulphonate. The para- is converted into the fA-acid, not only when 
heated at 100°, but also on-long contact with cold sulphuric acid. 
Cumene-B-sulphonic acid crystallises in small needles; the potas- 
sium, sodium, barium, lead, magnesium, zinc, and copper salts, are 
described. When the salts are heated with phosphoric chloride the 
sulphochloride is obtained as a viscid yellow oil, which, when treated 
in ethereal solution with ammonia yields cumene-f-sulphonamide, 
C,H,,SO,NH,, crystallising in needles and melting at 127°. 
Oxidation experiments to determine the constitution of the A-acid 
did not lead to any very conclusive result, although metasulpho- 
benzoic acid seems to be one of the products. A. J. G. 


Preparation of Diamidotriphenylmethane. By G. Mazzara 
(Gazzetta, 15, 50—53).—The best method for the preparation of 
diamidotriphenylmethane is the one proposed by Fischer, which con- 
sists in heating aniline hydrochloride and benzaldehyde in presence of 
zine chloride. But in this process some portion of the benzaldehyde 
combines with the diamidotriphenylmethane to produce the compound 
CHPh(C,H,N-CHPh).. To render the change more complete the 
author proposes to substitute fuming hydrochloric acid for zinc 
chloride. Experiments are quoted to show that under these condi- 
tions nothing is formed, besides diamidotriphenylmethane, except a 
small quantity of a resinous matter which may be separated by 
adding a considerable proportion of water to the crude product of the 
reaction. Soda is then added to the filtrate to precipitate the di- 
amidotriphenylmethane. V. H. V. 


Azo-derivatives. By G. Mazzara (Gazzetta, 15, 44—50).—If a 
solution of diamidotriphenylmethane hydrochloride is treated with a 
solution of potassium nitrite, a yellowish amorphous precipitate is pro- 
duced, insoluble in hydrochloric acid, ether, and benzene. Owing to its 
resinous nature, it could not be satisfactorily purified, but an analysis 
of its aurochloride pointed to the formula, CHPh(C,HyN,ClAuC]l,).. 
If the solution of the above-mentioned diazo-derivative obtained by the 
action of potassium nitrite on diamidotriphenylmethane hydrochloride 
is added to a solution of potassium thymolate, a yellowish-red preci- 
pitate is produced; this, on purification, forms an amorphous black 
powder, melting at 170°. This substance is dihydroxydimethyl- 
diphenyldiazobenzophenylmethane, CHPh[C,H,N.C,H,MePr(OH)N }:. 
When heated with phosphorous pentachloride it yields a dichlorinated 
derivative by the replacement of the two OH-groups by chlorine. In 
order to determine the constitution of the hydroxyl-derivative, it was 
heated with stannous chloride, and the product oxidised with ferric 
chloride, when thymoquinone was obtained, thus showing that the 
azo- and hydroxyl-groupings are in the 1: 4 position. V.H. Y. 


Mononitro-s-Naphthoic Acids. By A. G. Exsrranp (Ber., 18, 
1204—1209).—The author has repeated with larger quantities of 
material the experiments previously made by him (#er., 12, 1393) on 
these acids, By acting on f-naphthoic acid dissolved in glacial acetic 
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acid with fuming nitric acid, a product was obtained from which the 
three nitro-acids to be described were separated. 

Mononitro-8-naphthoic acid, melting at 269°, forms fine colourless 
needles very readily soluble in alcohol. The ethyl salt forms small 
yellow plates which melt at 93° (uncorr.). By reduction of the acid 
with ferrous sulphate in ammoniacal solution, amido-B-naphthoic acid 
is obtained. It forms colouriess needles, which melt at 211° 
(uncorr.). It dissolves readily in alcohol and becomes violet on 
exposure to air. 

Mononitro-8-naphthoic acid, melting at 288—289°, crystallises in 
well-formed needles ; it is sparingly soluble in alcohol. The sodium 
salt crystallises with 2 mols. H,O in small greenish-yellow needles, 
very soluble in cold water. The ethyl salt forms long rhombic plates, 
rather sparingly soluble in alcohol and light petroleum; it melts at 
122° (uncorr.) The corresponding amido-B-naphthoic acid forms 
colourless needles melting at 219° (uncorr.). The hydrochloride, sul- 
phate, and nitrate of the amido-acid are described. 

Mononitro-f-naphthoic acid, melting at 293°. This acid is identical 
with one previously obtained by the author (loc. cit.), to which he 
ascribed the melting point 280°, and with one obtained by Graeff (Ber., 
16, 2252) melting at 295°. The author assumes this latter to be the 
corrected melting point. The sodium salt (with 2 mols. H,O) and 
caleium salt (with 3 mols. H,O) are described. The ethyl salt forms 
long slender yellow needles melting at 110—111° (uncorr.). The amido- 
B-naphthoic acid, obtained by reduction of the nitro-acid, forms small 
lustrous scales, rather readily soluble in alcohol, melting at 232° 
(uncorr.); it soon becomes violet coloured. The hydrochloride of the 
amido-acid, which forms long violet needles, the nitrate, and the sul- 
phate were prepared. Calcium amido-B-naphthoate forms short lilac- 
coloured prisms; it crystallises from water, in which it is readily 
soluble, with 4 mols. H,O. The author has not yet isolated the 
mononitro-8-naphthoic acid melting at 220°, which he previously 
obtained (Joc. cit.) ; he intends continuing the investigation. 

N. H. M. 

Retene. By E. Bampercer and S. C. Hooxer (Ber., 18, 1024— 
1030, and 103V—1036).—A continuation of Bamberger’s researches 
(Abstr., 1884, 1040, and this vol., p. 549). The substance previously 
described as retistenequinone, C,,H,,O,, has been found to be in reality 
retenequinone, CigHO2, the error being caused by the impossibility of 
completely burning this substance with copper oxide. The formule 
of all the derivatives of retenequinone previously described (loc. cit.) 
will require a corresponding alteration. The formula now assigned 
to the substance explains the reactions obtained with it by Ekstrand 
(Abstr., 1884, 1041). The bromide, CywH3,Br,O;, described by 
Ekstrand, is a mixture of dibromretenequinone and retenequinone. 
The pure dibromo-derivative, CjsH,,BrO,, can be obtained by employ- 
ing excess of bromine and vigorous agitation. 

When reteneketone is distilled with zinc-dust, there is obtained, not 
retene as stated by Ekstrand, but retenefluorene, C,,H,. This sub- 
stance closely resembles retene in all its physical properties, but is 
distinguished from it by its behaviour with chromic and acetic acids, 
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by which it is completely oxidised, whilst retene yields retene- 
quinone. . 

Oxidation products can only be obtained from freshly precipitated 
amorphous retenequinone. 

Oxyisopropyldiphenyleneketonecarbowylic acid, Cy;H,O,, is prepared 
by oxidising retenequinone with an alkaline solution of potassium per- 
manganate. It crystallises in lustrous golden-yellow needles, melts 
at 190°, is sparingly soluble in ether, moderately in alcohol, readily in 
acetic acid, and is a strong monobasic acid. The silver salt, 
C,,H,,0,Ag, forms voluminous yellow flocks. The barium salt, 
(C,;Hi;0,),.Ba + 2H,0O, crystallises in yellow needles. When the 
ammonium salt is treated with hydroxylamine hydrochloride, the 
corresponding ketoxime acid is obtained as a yellowish-white precipi- 
tate. The silver, lead, barium, copper, and mercury salts are de- 
scribed. 

Diphenyleneketonedicarborylic acid, U,sHisO5, is obtained together 
with the acid above described by the oxidation of retenequinone. 
By heating the product with chromic mixture, the oxyisopropyl acid 
is completely converted into diphenylketonedicarboxylic acid. It 
crystallises in lustrous golden-yellow needles, does not melt at 270°, 
and is sparingly soluble in alcohol and ether, more readily in acetic 
acid. The ethyl salt, CipH\.O,, forms golden-yellow needles, and melts 
at 114°5°; the methyl salt melts at 184°. Diphenyleneketoximedi- 
carboaylic acid, C\sH,NO;, prepared by the action of hydroxylamine 
hydrochloride on the ammonium salt, forms straw-yellow flocks. 
Several of its salts are described. 

Diphenyleneketonecarborylic acid, C\,H,O;, is obtained by distilling 
the dicarboxylic acid or its silver salt, diphenylene ketone being also 
formed in the latter case. It crystallises in pale yellow needles, and 
gives a voluminous yellow silver salt, C,.H,O,Ag, a pale yellow barium 
salt, and a bright yellow ketoxime acid. 

Diphenyltricarborylic acid, C\sHioOs, is prepared by fusing diphe- 
nyleneketonedicarboxylic acid with potash. It forms a crystalline 
powder, is not altered by heating at 270°, is nearly insoluble in water, 
readily soluble in alcohol and ether. The silver salt, C,,;H,O.Ag;, 
forms a heavy white precipitate. When distilled with lime, the acid 
yields diphenyl. 

Fluorenedicarbowylic acid is formed by the action of sodium amalgam 
on diphenyleneketonecarboxylic acid. It gives a silver salt of the 
formula C,;H,Ag,O,, and yields fluorene when distilled with lime and 
a little zinc-dust. A. J. G. 


Naringin. By W. Witt (Ber., 18, 1311—1325).—Analytical re- 
sults obtained from naringin, and the properties of the substance, 
point to the probability of its being methylhesperidin, C.3H2O1, and 
not C.3H2»0,:, the formula assigned to it by Hofmann (Abstr., 1879, 
468). When heated with dilute acids, it yields isodulcitol and narin- 
genin. 

Naringenin, CyH yO, (= C2sHxO2 — CeHyO.), forms colourless 
lustrous needles without smell or taste, melting with decomposition at 
about 230°. It dissolves readily in alkalis, and is precipitated again 
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by acids and by carbonic anhydride. It is readily soluble in alcohol, 
ether, and benzene. In all its reactions, it resembles hesperidin. 
When boiled for 5—6 hours with aqueous potash, it splits up into 
phloroglucinol and naringenie acid, CHO, The latter compound 
melts at 207°; it is insoluble in light petroleum, sparingly soluble in 
benzene and in cold water, more soluble in hot water, and readily in 
alcohol and ether. It gives a yellowish-red colour with ferric chlo- 
ride. When heated with methyl iodide, potash, and methyl alcohol, 
it yields methylic methylnaringenate, C,;H,O,, crystallising in 
lustrous plates melting at 68°. By boiling this methyl salt with 
potash, the potassium salt of an acid (methylnaringenic acid?) is 
formed, which when acidified yields an acid melting at 169°. This 
acid gives no colour with ferric chloride; when reduced, it yields a 
hydro-acid melting at 127°. N. H. M. 


Quassin. By V. Otiverr and A. Denaro (Gazzetta, 15, 6—8).— 
The authors, in continuation of their investigations on quassin, 
CsHyOw (Abstr., 1884, 1192), point out that by heating it in a 
current of dry air at 150° it can be converted with loss of 1 mol. 
H,0 into an anhydride, quasside, CypHwO, If heated with acetic 
anhydride and sodium acetate, however, 2 mols. H,O are removed, 
with formation of a second anhydride, CH, O,, which forms a white 
pearl-like amorphous mass, soluble in aleohol, chloroform, and ether, 
and melts at 15V—158°. Phosphorus pentachloride reacts violently 
with quassin to yield a pentachloro-deriwative, C..H30,Cl;, a yellow 
powder, melting with decomposition at 119°; it is probably derived 


from quassin by the substitution of two hydroxyl groupings and three 
hydrogen-atoms by chlorine. V. H. V. 


Brazilin. By K. Bucuxa and A. Ercx (Ber., 18, 1138—1142).— 
The authors confirm Liebermann and Burg’s description of tetraceto- 
brazilin (this Journal, 1877, ii, 193). Triacetobrazilin, C\sH,,OsAcs, is 
obtained by heating brazilin for from 5 to 10 minutes with acetic 
anhydride in a reflux apparatas. It ecrystallises from alcohol in 
fine colourless needles, and melts at 105—106°. By saponifying mono- 
bromotetracetobrazilin (Ber., 17, 685) with barium hydroxide, mono- 
bromobrazilin, C\.H,3BrO;, is obtained. It forms lustrous red plates, 
and becomes anhydrous and amorphous at 100°. By acting on 
tetracetobrazilin with excess of bromine vapour, and treating the pro- 
duct with sulphurous acid, triéromotetracetobrazilin, C\6H,Br,0;Ac,, is 
obtained. It forms small white needles, melts at 145—147°, and is 
readily oxidised in the air under the action of light. By acting on 
brazilin with excess of bromine vapour, and subsequently treating 
with sulphurous acid, tetrabromobrazilin, C\sHiBr,O;, is obtained in 
slender pale-red needles. It dissolves in alkalis, yielding a transient 
‘violet colour, and on fusion with sodium acetate and acetic chloride 
yields tetrabromotetracetobrazilin, CyH«Br,O,;Ac,; this melts at 220— 
222°. The authors have prepared pure brazilein by dissolving brazilin 
in the smallest possible quantity of alcohol, adding an excess of ether, 
and treating this solution in the cold with a small quantity of con- 
‘centratéd-nitric acid‘for about six hours. ; ‘A. 
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Quinoline. By A. Cravs (Ber., 18, 1805—1311).—By the action 
of halogens on the halogen-alkyl-derivatives of quinoline, the follow- 
ing compounds were prepared :—Bromobenzylquinoline dibromide, 
C,H,N-C,H,;Br,Br,, crystallises from chloroform in large lustrous 
orange-red prisms. Its solution in alcohol by long heating gives up 
bromine, leaving quinolinebenzyl bromide. It melts at 100° (uncorr.). 
The corresponding diiodide forms dark violet needles melting at 109— 
110° (uncorr.). It can be recrystallised from alcohol without decom- 
position, but gives off iodine if boiled with water. The dichloride 
forms long thin yellow needles melting at 80° (uncorr.). From 
quinoline benzylchloride a dibromide was obtained ; it forms bright 
orange-yellow crystals melting at 91—92° (uncorr. ). 

Quinolinecarboxylic acid also unites with halogens. Cinchonic acid 
dibromide, C,H,N-COOH,Br., forms long red needles melting at 188° 
(uncorr.). By boiling with water, it gives up all its bromine. On 
acidifying a solution of the dibromide in dilute soda, a part is re- 
covered unchanged. Oinchonic acid diiodide forms green needles 
having a metallic lustre; it crystallises from alcohol in steel-blue 

lates. It begins to lose iodine at 200°, and at 242° it melts with 
ecomposition. It is more stable than the dibromide. Halogen ad- 
ditive products of the additive compound of quinolinecarboxylic 
acid with benzyl bromide, and of quinolinebenzylbetain were ob- 
tained. 

The author deseribes a reaction by which alkyl-derivatives of quino- 
line can be distinguished from ammonium hydroxides. By the action 
of barium cyanide on quinoline ethylsulphate, for example, no stable 
cyanide is obtained ; the cyanide of an ammonium base, on the other 
hand, is stable. 

The acid obtained by Claus and Michael (Abstr., 1884, 560), by 
the action of soda upon quinolinebenzylbetain, has been further 
examined, and found to be benzylquinolinecarboxylic acid, 


C.NH,(C;H,)-COOH. 


It forms long, yellow, lustrous needles melting at 218°. It does not 
yield salts with acids. N. H. M. 


Nitro- and Amido-derivatives of Quinoline. By A. Craus 
and T. Kramer (Ber., 18, 1243—1251).—By nitrating quinoline in 
the way described by Koénigs (Abstr., 1879, 540) for the preparation 
of orthonitroquinoline, the authors obtained, besides orthonitro- 
quinoline, a new mononitro-compound, probably metanitroquinoline, 
and two dinitro-derivatives, described as a- and f-dinitroquinoline. 
The latter compound is alone formed when a higher temperature or a 
larger quantity of the nitrating mixture is employed. Metanitro- 
quinoline, C5NH,*NO,, dissolves sparingly in water, crystallises in long 
slender lustrous needles, melting at 72°,and containing water of crystal- 
lisation. a-Dinitroquinoline, C.NH,(NO,)., is very sparingly soluble in 
water, dilute acids, benzene, and ether; readily in chloroform and 
concentrated acids. It forms lustrous, colourless needles, melting at 
182—183° (uncorr.), and sublimes unchanged. It dissolves in soda 
when warmed, with intense red coloration. When added to fused 
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potash, it detonates, and gives off ammonia; the residue contains 
potassium cyanide. By oxidation, it yields pyridinecarboxylic acid; 
the two nitro-groups are, therefore, in the benzene-ring. «-Dinitro- 
quinoline can be obtained by nitrating orthonitroquinoline, but no 
B-dinitroquinoline is formed in the reaction. The hydrochloride and 
platinochloride of a-dinitroquinoline were prepared} they are very 
unstable. a-Diamidoquinoline forms thick yellowish needles, which 
melt at 156° (uncorr.) ; it does not sublime without decomposition. 
B-Dinitroquinoline dissolves in boiling water and dilute acids more 
readily than the a-compound; it is very readily soluble in hot alcohol 
and in chloroform. It forms dazzling white microscopic needles, 
melts at 133—134° (uncorr.), and does not sublime without decom- 
position. When added to fused potash, it yields ammonia and 
potassium cyanide, but does not detonate. Its hydrochloride is more 
stable than that of the a-compound; it is, however, decomposed by 
water, or by heating at 100°. The platinochloride forms lustrous 
bright yellow plates. B-Diamidequinoline, C.NH;(NH:2)2, forms small 
yellow needles, melts at 162—163°, and is readily soluble in water and 
alcohol, very sparingly in light petroleum and chloroform. Its platino- 
chloride is described. 

By heating dihydroxynitroquinoline, a sublimate of a mononitro- 
quinoline was obtained; it melts at 149° (uncorr.), and resembles the 
mononitroquinoline described in this paper. N. H. M. 


Quinoxalines II. By O. Hinspera (Ber., 18, 1228—1234) 


(compare Abstr., 1884, 1052). — Hydroxyphenyltoluquinoraline, 
CHe<N GOH)>? is obtained by the action of toluylenediamine on 
phenylglyoxylic acid. It forms pale-yellow hair-like needles, melts at 
196—197°, can be sublimed, and resembles hydroxymethyltoluquin- 
oxaline in properties. 

B-Naphthylenetoluquinowxaline, C\,H,,N2, is prepared by mixing at 0° 
solutions of B-naphthaquinone and toluylenediamine in acetic acid; 
it forms pale-yellow crystals, melts at 139—141°, can be distilled, is 
insoluble in water, moderately soluble in alcohol, readily soluble in 
chloroform and benzene. By the action of stannous chloride on a 
solution of the base in hydrochloric acid, the hydrochloride of a new 
base is precipitated in brownish-black needles, which dissolve in water 
with a violet colour. The free base prepared from this is very 
unstable, and appears to be reconverted into naphthylenetoluquin- 


oxaline on exposure to air. 
: C-CO-NH-CO-NH, 


Hydroxycarboaytoluquinoxaline ureide, C;H, | 
N:C-OH 
is obtained on mixing aqueous solutions of alloxan and toluylene- 
diamine ; it crystallises in deep yellow needles, which turn brown at 
250°, and melt to a brown liquid at 258°. It is sparingly soluble in 
water and alcohol, and when treated with concentrated acids, yields 
sparingly soluble deep red salts. oan 


Hydrozytoluquinowalinecarboaylic acid, OHd. | , is obs 
N : C-COOH 
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tained from the ureide by boiling with aqueous potash, it crystallises 
in yellow plates or needles, is sparingly soluble in water, more readily 
in alcohol, gives red salts with acids, and colourless salts with bases ; 
its aqueous solution gives a red coloration with ferricchloride. When 
heated at 214°, carbonic anhydride is eliminated, and hydrorytoluquin- 
ovaline, CH.<N = G(OH)>* is formed. This crystallises in white 
needles, melts at 241—242° to a brown liquid, and is readily soluble 
in water and alcohol, scarcely soluble in benzene and ether. 

Toluquinozalinedicarboxylic acid, C,H,.<N : C(COOH)s, is prepared 

q nedicarboaylic acid, CHe< yy * G(GOOH)>” 'S Prepare 
by adding toluylenediamine, as long as it is dissolved, to an aqueous 
solution of sodium dioxytartrate, heating to boiling for a short time, 
and then saturating with hydrochloric acid. It crystallises with 
$4 mol. H,O in white needles or prisms, is readily soluble in water, 
alcohol, and ether, sparingly soluble in benzene, and when heated at 
145° loses carbonic anhydride with formation of a solid acid, probably 
a toluquinoxalinemonocarboxylic acid. Stannous chloride acts on 
the dicarboxylic acid with formation of a reduction-product crystal- 
lising in greenish-black needles. The same substance is formed in 
small quantity by the action of toluylenediamine and dilute sulphuric 
acid on sodium dioxytartrate. 

By the action of toluylenediamine on glyoxylic acid, no condensa- 
tion-product was obtained, but by substituting the calcium salt for the 
free acid, and decomposing the precipitated salt with hydrochloric 
acid, an acid of the formula C,H,N,0, + $H,O was obtained; it 
crystallises in slender white needles, and is decomposed at 160°, with 
evolution of carbonic anhydride. A. J. G. 


Cinchona Alkaloids. By W. T. Comstock and W. Koénies 
(Rer., 18, 1219—1227). Cinchine (Abstr., 1884, 1382) crystallises 
in the rhombic system, a: b : c = 0°6017: 1: 0°5022. Cinchine meth- 
iodide, CijyHa»N.,Mel, crystallises in colourless monosymmetric forms 
a:b:c = 15838:1:09114. B = 84° 115’. It melts at 186”, is 
sparingly soluble in water and ether, readily soluble in hot alcohol and 
dilute acids. When treated with silver oxide, the hydroxide seems to 
be formed, but could not be isolated. When shaken with silver 
chloride, and mixed with platinic chloride, it yields a platinochloride, 
CipHooN ,,HMePtCl,, crystallising in lustrous, reddish-yellow feathery 
forms. 

Quinidine chloride, C.H2,;N,O0CI, is prepared by heating quinidine 
hydrochloride with phosphoric chloride and chloroform, it crystallises 
well, melts at 131—132°, and is readily soluble in alcohol, benzene, 
and chloroform, sparingly in ether and light petroleum. When heated 
with alcoholic potash, it yields a base, C.H..N,O, which proved to be 
identical with chinine (loc. cit.) Chinine crystallises in the 
rhombic system, a: b : ¢c = 0°5322:1:0°6642. ‘The zincochloride, 
Cx»H.N,O,H.ZnCl, + 2H,0, crystallises in rhombic prisms, a: b : ¢ = 
03424 : 1 : 0°4964. When heated with hydrochloric acid (sp. gr. 1°125) 
chinine yields a methochloride and a base not yet further investi- 


du 


a 


pe i 


~~ cr tke WCU 


’ ORGANIC CHEMISTRY. ' ‘911 


Apochinine, CyH,,NO:, is obtained as hydrobromide by heating 
chinine with hydrobromic acid (sp. gr. 1:49) at 180° for 6—8 hours. 
The free base is colourless and crystalline, melts at 246°, and is 
sparingly soluble in water, benzene, ether, and chloroform, readily 
soluble in alcohol. The hydrobromide forms yellow crystals. The 
mother-liquors contain a second bromine-free base, melting at 
177—178°. A. J. G. 


Strychnine and Brucine. By H. Becxurts (Per., 18, 1235— 
1238).—Bromostrychnine and its hydrochloride, bromide, nitrate, and 
sulphate are described. The methiodide, C,,H,,BrN,0,,Mel, forms 
nacreous plates insoluble in ether, chloroform, and light petroleum, 
sparingly soluble in water, readily in dilute alcohol ; when treated with 
moist silver oxide, it yields the hydroxide, which crystallises with 
1 mol. H,O, decomposes at 265° without melting, and is readily 


-soluble in water. 


Dibromostrychnine, C2 H»Br.N,02, crystallises in hard rhombic tables, 
readily soluble in chloroform, benzene, and dilute alcohol, sparingly in 
water. It does not give any coloration with chromic mixture. The 
hydrochloride, C.,H»Br,0,N:,HCl, crystallises in needles. When 
boiled with water, the free base loses hydrogen bromide, and is con- 
verted into a base, C,H,,BrN,O, (?), crystallising in needles, and 
melting at 216°. 

The other results obtained by the author with the bromostrychnines 
are identical with those obtained by Shenstone (Trans., 18%5, 139) ; 
the author, however, claims priority for his work, it having been 
described in 1884, and published in abstract in Chemiker Zeitung, 
1884, Parts 79, 82). 

A tribromo-compound is obtained as a yellow precipitate by the 
action of bromine-water on brucine hvdrobromide; it is very probably 
brucine dibromide hydrobromide, C,;H..N,0,Br.,HBr. A. J. 


Aconitine. By K. F. Manpetin (Arch. Pharm. [3], 23,161—177). 
—A sample of japaconitine, obtained from Merck, was found by the 
author to agree exactly in its chemical and physiological behaviour 
with aconitine. From this, the author infers that the two substances 
are identical, and he considers that the chief point of difference 
insisted upon by Wright and Luff, that japaconitine gives no apo- 
derivative, is not to be relied on, as it rests on the estimation - x4 
very small quantity of water. Langgaard’s figures of the comparative 
toxic powers of japaconitine and aconitine are also no criterion, as the 
dosis letalis he quotes for the latter is much too high, while the figures 
he gives for the former agree in the main with those obtained by the 
author for aconitine. 

The author has also been unable to detect any difference between 
pseudaconine and aconine; the differences observed by Wright and 
Luff he attributes to the presence of undecomposed pseudaconitine in 
the preparation of pseudaconine. The aconitines are thus analogous 
to the tropines. 

The old tests for aconitine are described by the author as worthless. 
Pure aconitine -should give a colourless solution in concentrated 
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sulphuric acid, which should not be darkened by the addition of a few 
drops of strong sugar solution. This substance is also precipitated in 
very dilute solutions by mercuric bromide, picric acid, aud other re- 
agents, whilst aconine is only thrown down in stronger solutions. 
Pseudaconitine may be recognised by its yielding protocatechuic acid 
when treated with potash, by its reaction with fuming nitric acid and 
alcoholic potash, and by its behaviour with sulphovanadic acid. 
Evaporated on a watch-glass, with a little fuming nitric acid, a yellow 
residue is obtained, which gives a purple-red coloration on addition 
of alcoholic potash. A solution of pseudaconitine in strong sulphuric 
acid yields a violet coloration with sulphovanadic acid. With all 
these reagents, aconitine gives negative results. 

About 3 mgrms. of aconitine would be sufficient to kill a man, 
whilst as a medicinal dose not more than 01 mgrm. should be taken 
at once. The author recommends the pharmacodynamic method as 
the best one for estimating the strength of an aconitine prepara- 
tion. 

In conclusion, the author states that the alkaloids acolyctine and 
lycoctonine, obtained by Hubschmann from A. lycoctonum, are not 
identical with aconitine and pseudaconitine. J. K. C, 


Constitution of Cocaine. By G. Carmers and E. Gosstn 
(Compt. rend., 100, 1143—1146).—Cocaine platinochloride has the 
formula (C,;H,,.NO,Cl),PtCl,. When the hydrochloride is heated with 
water and baryta in sealed tubes at 120°, it splits up in accordance 
with Lossen’s equation— 


C,,H.NO, + 2H,0 = C,H,0, + C,H,,NO,; + CH,0O, 


the actual products being methyl alcohol, barium benzoate, and a 
compound of barium benzoate and the barium salt of ecgonine, which 
forms slender prismatic needles, very soluble in water and alcohol, ouly 
slightly soluble in ether. 

This double compound forms a convenient source of ecgonine. 
Ecgonine platinochloride, (C,H,.NO;Cl)2,PtCl,, is extremely soluble in 
water, but much less soluble in alcohol, provided the latter does not 
contain platinum tetrachloride. It is obtained as a yellow powder by 
precipitating it in absolute alcohol, or in red prisms by adding alcohol 
to the aqueous solution. A modified salt, (C)H,;NO;).,PtCl, is obtained 
by heating solutions of the preceding compound. It forms yellowish 
needles, very soluble in water, but almost insoluble in alcohol, even in 
presence of platinum tetrachloride. Ecgonine aurochloride is a 
greenish-yellow gummy compound, very soluble in water and alcohol. 
The hydrochloride forms a yellow confusedly crystalline mass, very 
soluble in water and alcohol. Ecgonine has a neutral reaction, but 
combines with alkalis to form gummy compounds, which are very 
soluble in water and in alcohol, and crystallise with great difficulty. 
They have a faintly alkaline reaction. 

When ecgonine is heated with moderately strong sulphuric acid, 
neither carbonic oxide nor formic acid is formed, but an alkaloid is 
obtained, which stands in the same relation to ecgonine as ether to 
alcohol. It forms a barium salt of the composition C,H..N,0,Ba, and 
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its basic or acid salts are less soluble and crystallise more readily 
than those of ecgonine. The hydrochloride crystallises in stellate 
groups of prismatic needles, and the platinochloride forms feathery 
groups of large crystals, very soluble in water and in alcohol. 

When the double barium compound obtained by the action of baryta 
on cocaine is subjected to destructive distillation, it yields an isotropine, 
the hydrochloride of which has the composition (C,;H,;NO),,H,PtCl,, 
and forms bulky orange-red deliquescent crystals. 

It would seem that cocaine, ecgonine, and isotropine are derivatives 
of ethyl tetrahydropyridine: isotropine is methoxyethyltetrahydro- 
pyridine, ecgonine is methoxyethyltetrahydropyridinecarboxylic acid, 
cocaine is methyl eee ii 

. H. B. 

Ptomaines. By F. Coppota (Gazzetta, 14, 571—572).—In a 
former memoir on the ptumaines the author has pointed out the pro- 
bability that their genesis is due to the processes, such as Dragen- 
dorff’s, used for their extraction (this vol., p. 278); a description is 
given of experiments on the putrefaction of large quantities of various 
tissues and organs, such as muscle, pancreas, spleen, brain of dog, &c., 
kept from free access of air, and at the ordinary temperature. For a 
fortnight, the putrefying mass had an acid, but at the end of six weeks 
a decidedly alkaline reaction. Both the liquid and the solid portions 
of the resultant mass were extracted with benzene. The extract, on 
evaporation, gave an abundant yellowresidue, which showed all the cha- 
racteristic reactions of alkaloids. From this result it is inferred that 
the process of putrefaction is not capable of producing ptomaines. 
but that the acid reaction conduces to the decomposition of lecithins 
with generation of a substance having the properties of an alkaloid. 

The relatively small quantity obtained from more than 2 kilos. of 
putrefying material seems further to indicate that the alkaloids 
extracted by the Dragendorff and Stass-Otto methods are mainly 
formed by the processes employed for their extraction. —s 


Behaviour of Serum Albumin towards Acids and Neutral 
Salts. By J. E. Jowansson (Zeit. physiol. Chem., 9,310—318).—The 
author’s researches are a development of the results published by 
Hammarsten (this vol., p. 611). The conversion of this albumin into 
acid albuminate by digestion with dilute acids was first investigated 
with the following results :— 

(a.) Duration of digestion, one month at ordinary temperatures, 
with 1 or 2 per cent. solution of acetic acid, or with 0°25 per cent. 
hydrochloric acid; no conversion. (b.) Duration various, with 0°5 
per cent. hydrochloric acid; conversion first evident after 16 days, 
with 1 per cent. hydrochloric acid after 8 days. (c.) At the tem- 
perature of 40° with 0°25 per cent. hydrochloric acid, after 14 days. 
- On the other hand, the presence of 0°2 per cent. sodium hydroxide 
determined rapid conversion into albuminate, which was evident after 
the lapse of 24 hours. In the latter case, the albumin lost nitrogen, 
in the form of ammonia, and sulphur. 

Increasing the proportion of hydrochloric acid to 1, 2, and 3 per 
cent. respectivelr, the periods which elapsed before the conversion into 
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albuminate became evident were 8 days, 24 hours, and 5 hours respec- 
tively. In these experiments, the albumin solutions had been freed 
from salts by prolonged dialysis. 

Corresponding experiments in which the solution was saturated 
with magnesium sulphate, proved that the presence of the salt con- 
siderably retarded the conversion. 

The author bases the following method for the preparation of serum 
albumin on these observations. The serum is saturated with magne- 
sium sulphate at 30°, allowed to cool, filtered, and the albumin then 
precipitated by adding acetic acid. The precipitate is redissolved and 
again precipitated by acetic acid in presence of magnesium sulphate. 
It is then redissolved in water, and the solution, after neutralising, 
submitted to dialysis. Finally the albumin is separated by precipita- 
tion with alcohol. C. F. C. 


The Sulphur of Casein and the Determination of Sulphur 
in Proteids. By O. Hammarsren (Zeit. physiol. Chem., 9, 273—309). 
—The investigations detailed in this paper were undertaken in 
consequence of Danilewsky’s criticisms (tbid., 7) on the results, 
previously published by the author, of the determination of sulphur 
in casein, the mean of several concordant analyses having given the 
percentage number 0°716. After a critical discussion of the results of 
other observers, as bearing on the strictures of Danilewsky, and of 
the probable errors attaching to the various methods hitherto pro- 
posed for the determination of sulphur in organic compounds, includ- 
ing the error common to all occasioned by the slight solubility of 
barium sulphate, the author details the results of the experimental 
investigation of six of these, as applied to the analysis of one and the 
same preparation both of casein and other proteids. These methods 
are, as regards their essential differences, as follows :— 

1. (a) Liebig’s method, consisting of fusion with potassium 
hydroxide and nitrate; and (b) the more commonly-adopted moditica- 
tion which consists in first mixing the substance with sodium car- 
bonate and potassium nitrate, and adding this in small portions at a 
time to the before-mentioned mixture kept in a state of fusion. 2. 
The modified method previously employed by the author (<bid., 7), 
which consists essentially in the destruction of the organic molecule 
by digestion with nitric acid prior to the alkaline nitrate fusion. 3. 
Loew’s method (Pfliiger’s Archiv, 31, 394), which consists in 
fusing with 20 parts of a mixture of sodium carbonate (4 parts) and 

tassium chlorate (1 part). 4. Claesson’s method (Zeit. anal. Chem., 
bo. 177), in which the substance is burnt in a stream of oxygen and 
nitric oxide. 5. The Mixter-Sauer combustion method (Zezt. anal. 
Chem., 22, 581). In all cases the results (percentages) of the 
analyses are calculated on the ash-free substance, which was dried at 
110—115° previously to weighing. The following are the experi- 
mental results :— 

Casein I.—Prepared from milk by Radenhausen and Danilewsky’s 
method, namely, by dilution and precipitation with hydrochloric 
acid, re-solution of the precipitate in ammonia, reprecipitation by 
hydrochloric acid, and washing with water, alcohol, and ether :— 
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Method—. . 1a, 1d. a. ' & 4. 5. 
— 0°672 0°798 — -- — 
0773 4860960667 «60789 = 0-726 —sO'701 Ss 0780 
Casein pee spe by the author’s method of thrice precipitating 
by acetic acid. The ash amounted to 0°21 per cent. 


Method— la. 1b. 2. 3. 4. 5. 
-= 0°598 = = “= 
0775 0618 O778 O7381 0729 0747 
Casein III.—As in the preceding, but four times precipitated (ash 
= 0°109 per cent.). 
Method— la. 18. 2. 3. 4. 5. 
0758  0°628 — — ~- -- 
0769 0667 0774 #.O729 0763 0°730 
Casein IV.—Prepared as in I (ash = 0°25 per cent.). 
Method— Ila. 1d. 2. 3. 4. 5. 
ome owe — — 0°763 _ 
0774  O681 0774 — 0766 0-759 


The mean results with the four preparations are as follows :— 


. 4. 5. 
0°729 0°755 0°754 


Method— la. 18. 3. 3 
0°770 0°647 0°783 


The mean result of these analyses is 0°758 per cent., which number 
is identical with that previously published by the author; Danilew- 
sky’s objections, therefore, fall to the ground. The high percentage, 
exceeding 1 per cent., obtained by him, is probably accounted for by 
the presence of impurities. 

In conclusion, the author gives the results of an extension of his 
comparative investigation of the above analytical methods to other 
albuminoids. 

Egg albumin was prepared from white of egg by separating the 
globulin by precipitation with acetic and carbonic acids, and heating 
the filtrate to boiling. It is not, therefore, to be regarded as a pure 
albumin. It contained 0°56 per cent. ash. 


Method— 1a, 1b. 2. 4. 5. 
vane 1:52 ow a — 
_ 154 1-70 ~ _ 
167 134 £165 £162 158 


Here, as in the analysis of the casein, the highest numbers are 
obtained with la and 2. 

Gelatin.—The preparation analysed was a fine gelatin of commerce 
containing 1°74 per cent. ash. The following are the percentage 
numbers obtained :— 


Method— la. 18, 2. +. 5. 
0°718 0°680 0°747 0°746 0°665 
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Of these methods, therefore, la and 2 appear the most trustworthy ; 
and of these two selected by the author, the latter, being more trouble- 
some, is to be preferred only in cases where the percentage of sulphur 
in the substance to be analysed is presumably low. The combustion 
methods 4 and 5 are sufficiently trustworthy to be employed in cases 
where such a method may be, from other considerations, advantage- 
ously employed. C. F. C. 


Amido-acids resulting from the Action of Hydrochloric 
Acid and of Barium Hydroxide Solutions on Albuminoids. 
By E. Scuuuze (Zeit. physiol. Chem., 9, 2583—259).—The amido-acids 
resulting from the decomposition of conglutin by the above reagents 
are, in the case of the former, optically active, in the case of the latter 
optically inactive. Of these, the author finds that the hydrochloride 
of the inactive glutamic acid is identical in crystalline form with the 
hydrochloride of the ordinary optically active acid. 

In regard to the solubility of optically active leucine. the author 
confirms his previous statements (ibid., 63—126), namely, 1 in 40 
parts of water at ordinary temperatures. Preparations of leucine from 
various sources and variously crystallised gave numbers within the 
limits—1l in 40 and 1 in 45 parts water, according to the temperature 
of solution. 

The solubility of glutamic acid (inactive) has also been reinvesti- 
gated, the numbers obtained varying between 1 : 59 and 1 : 61 parts 
water as compared with 1 : 45 previously given (Joc. cit.). 

In conclusion, the author furnishes a number of corrections of 
previous communications. C. F. C. 


Physiological Chemistry. 


Digestion of Cellulose by the Horse. By V. Hormetsver 
(Bied. Oentr., 1885, 254—257).—Various forms of cellulose, such as 
that of hay and oats, of paper, &c., were submitted to the action of 
a phenol water extract of the gastric glands, and of the fresh mucous 
membrane of the duodenum and cecum of the horse; the results 
were negative, but the fresh intestinal juices dissolved 40—78 per 
cent., whilst the juices when boiled were inactive; the amount of 
solution depended on the time allowed for solution, but no increase 
was obtained by permitting the fluids to be in contact with cellulose 
longer than they would be naturally in the horse. The presence of 
alkaline carbonates, bacteria, &c., has no influence on solution, but a 
temperature of 100° is absolutely fatal. Apparently the decomposi- 
tion products of cellulose are of a gaseous nature. E. W. P. 


Assimilation of Cellulose. By W. v. Knirrem (Zeit. f. Biol., 
21, 67—139)—Haubner, who was the first to determine the amount of 
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cellulose digested by oxen, and all subsequent observers used a 
method of research which is open to objection if the research is of 
any duration. They simply determined the difference between the 
amount of cellulose ingested with food and that found in the faces, 
assuming that the residual contents of the intestine remained con- 
stant both in quantity and composition during the experiment. This 
may lead to serious error in the case of herbivores, considering the 
length of intestine and the slow excretion of fecal matter. In the 
present experiments this source of error has been eliminated by 
freeing the intestine of the research animal from cellulose by means 
of a cellulose-free diet, then giving a known quantity of cellulose, and 
finally determining the daily elimination till the intestine is again 
free. 

Experiments were made as to the digestibility and food value of 
cellulose with men, dogs, fowls, and rabbits. No difficulty was 
experienced in the three first cases in freeing the alimentary canal of 
cellulose by giving an exclusively cellulose-free diet. With rabbits, 
on the other hand, this difficulty had to be contended with. After a 
few days’ feeding on a purely animal diet, they gradually sank and 
died. On post-mortem examination the cause of death was found to 
be stoppage of the cecum. With the relatively long intestine and 
slow passage of the intestinal contents, the danger of such a stoppage 
is very great. It is the cellulose which gives the loose consistency 
to the intestinal contents which ensures their safe passage. Cellulose 
is essential, therefore, in the case of herbivores, to produce this 
mechanical effect. Horn shavings were also found to possess this 
mechanical effect, and they, moreover, had the further recommenda- 
tion that they passed through the organism without any change. 
By their agency the rabbit’s intestine was freed from cellulose, 

Henneberg’s method was used for determining the amount of 
cellulose both in food and feces. It consists in extracting, first with 
weak acid, then with week alkali, and finally with ether-alcohol. In 
the separation of the cellnlose the author has used a centrifugal 
machine with advantage; the cellulose soon separates and can be 
filtered with ease. 

Men, whose alimentary canal had been freed from cellulose by nine 
days’ animal food, digested only 4°4 per cent. of the cellulose of 
Scorzonera Hispanica and 25°3 per cent. of that of lettuce leaves, 
Fowls were incapable of digesting cellulose in any of the following 
forms :—Wadding, paper, rye-straw, or cabbage, and the same nega- 
tive result was obtained when grass, wadding, or linen, were given to 
adog. Rabbits digested 5 per cent. of the hard cellulose of the outer 
shell of the stone fruit, 20°5 per cent. of the cellulose of sawdust, 
25°4 per cent. of that of cabbage, 52°5 per cent. of that of hay, 
54°4 per cent. of that of paper, and 65°3 per cent. of that of carrot meal 

The undigested cellulose separated from the feces in the hay experi- 
ment was again given to a rabbit, and the undigested cellulose in this 
second experiment was given a third time to another animal in order 
to determine whether any difference existed between the digestibility 
of the residue. The same sample of cellulose passed through the 
organism three separate times; the first time 52°5 per cent. was 
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digested, the second time, 40°8, and the third time only 20 per cent. 
The residue, therefore, remaining undigested becomes more difficult 
of assimilation eath time it passes through. Systematic experiments 
were also made on the consumption of proteid and fat with and with- 
out the presence of cellulose. The general result is that cellulose 
acts similarly to carbohydrates, that is, it economises the metabolism 
of proteid and fat. With reference to the process by which cellulose 
is dissolved, Tappeirer has shown that it takes place in the paunch 
and colon, and that it is not the result of an unorganised ferment, 
but of a fermentation produced by living organisms. This accounts 
for the fact that it only takes place in those parts of the intestine 
where there is long contact, and also that animals with relatively 
short intestines and quick digestion are unable to assimilate it, or if 
at all, only to a slight extent. For every 100 grams of cellulose 
dissolved, 48 grams of mixed gases are formed (38 per cent. CO, 
and 5 per cent. CH,) and 57 grams of fatty acids (butyric and 
acetic). It is to the latter that the chief importance is to be attached, 
as the calorific value of 1 gram of a mixture of equal parts of butyric 
and acetic acids is greater than the calorific value of 1 gram of 
either starch or cellulose. J.P. i. 


New Method of Proximate Resolution of the Brain Sub- 
stance. By F. BaumstarK (Zeit. physiol. Chem., 9. 145—210).— 
The basis of the author’s method consists in a development of the 
observation made by Couerbe (Annalen, 13, 222) that the action of 
ether on the fresh brain substance is confined in the first instance to a 
displacement of its water. Dialytic experiments in which carefully 
prepared animal membranes (portions of intestine) were employed as 
the septum, established the following diffusion phenomena :— 
(1.) Water diffuses into ether. The diffusion is increased by the ad- 
dition of alcohol. (2.) Water diffuses into benzene and into light 
petroleum, to which a certain proportion of alcohol has been added ; 
otherwise no diffusion takes place. The phenomena are evidently 
correlated with those of reciprocal solution: at the same time the 
water (or aqueous solution) diffuses in quantity much in excess of 
the solvent capacity of the several solutions, in which consequently it 
collects as a distinct stratum ; it is also remarkable that the diffusion 
always sets from the water to the ether or benzene-alcohol, and 
never in the opposite direction. The application of these results to the 
proximate resolution of the complex brain substance has been carried 
out by the author in the most exhaustive manner. The following 
table exhibits the analytical numbers obtained with both the white 
and grey substance of the brain (horse), for a complete account of 
which, as also of the method of analysis, the more elaborate tables of 
the original must be consulted. 

From these numbers, the following comparisons are drawn :— 

(1) The constituents soluble in water, namely the soluble salts, 
albumin, and organic extractive matters, vary with the percentage of 
water, that is, they are present in greater proportion in the grey sub- 
stance ; (2) the aggregates of ash and organic constituents are nearly 
identical in the white and grey; (3) as are also the nuclein, 
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cholesterin (combined), and lecithin; (4) on the other hand, the 
white substance contains the larger proportion of neurokeratin, free 
cholesterin, dnd protagon; (5) whereas the grey substance exhibits 
a relative preponderance of insoluble albumin and connective tissue ; 
(6) the distribution of phosphorus is exhibited by the following 
percentage numbers :—- 
White. Grey. 
In the ash 0:0532 0°055 

protagon 00258 0°0111 

ethereal extract .. 03115 0°2234 

nuclein 0°0046 


” 
” 


The aggregate percentage of phosphorus in the fresh brain is 
0°347 or 1°297 of the anhydrous substance. 

The well-defined separations which this method permits have enabled 
the author to throw light on many points which have been the sub- 
ject of divergent opinions. He has isolated and studied the hitherto 
doubtful protagon in such a way as to establish its identity beyond 
all doubt. The analyses of this compound give results agreeing 
closely with those of Blankenhorn and Gamgee; the author's 
account of its physical properties is equally confirmatory of their 
observations. 

In regard to the relationship of protagon to cerebrin and lecithin, 
it is clearly shown that the latter are united in the molecule of the 
former in the closest chemical union. The following are the more 
important points in the proof. (1.) The invariability of the physical 

roperties of protagon, including its melting point, which, moreover, 
is higher than that of cerebrin. (2.) The absence of any hygro- 
scopic tendency; lecithin, on the other hand, is extremely hygro- 
scopic. (3.) The failure of such solvents as ether, in the cold, or 
alcohol of 85 per cent., at 40—45°, to resolve protagon, or to cause, by 
fractional separation, any variation in the percentage of the 
fractions from the original. In no case was the author able to detect 
cerebrin, in the free state, as a constituent of the brain substance. 
The “ combined cholesterin,” in the ethereal extract, appears to be in 
the form of an oleate. Not the least valuable portion of the paper is 
the author’s critical discussion of the views of previous investigators 


of this complicated subject. His investigations are proceeding. 
C. F. C. 


Peculiarities of the Chemical Composition of Contractile 
Tissues. By C. F. W. Kruxenserc and H. Wacyer ((Zeit. f. Biol, 
12, 25—40).—The peculiar taste of many kinds of flesh is probably 
attributable to the presence of carnine, or some closely allied sub- 
stance. A substance similar to carnine is described as having been 
obtained from the muscles of the frog, alligator, lobster, and certain 
fresh-water fish. Pure carnine is unaffected by long continued boiling 
with concentrated baryta-water, and it readily forms salts ; it is, there- 
fore, probably not simply an acetate of hypoxanthine, a view which is 
. rther supported by the fact that hyp>xanthine does not combine 
with acetic acid. The authors find, contrary to previous observation, 
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that hypoxanthine does not decompose when exposed to temperatures 
under 260°. In the preparation of pure carnine from Liebig's 
extract of meat, two new and well-characterised substances were 
obtained, The first is prepared by the following method from the 
basic lead acetate precipitate, after washing it with hot water :—The 
precipitate is suspended in water, decomposed with sulphuretted 
hydrogen, and the filtrate after concentration is treated with three 
times its volume of alcohol, whereupon a white precipitate is formed 
free from inosite; this crystallises in nacreous plates from its 
aqueous solution, on the addition of hydrochloric acid. The second 
substance is a pigment insoluble in alcohol, ether, and bisulphide 
of carbon, slightly soluble in cold, soluble in hot water, to which 
it imparts a golden-yellow colour. A comparative analysis of the 
light and dark red muscles of salmon was made in order to deter- 
mine whether any chemical difference existed corresponding with 
their great variation in colour. This was found not to be the case, 
the two analyses showing similar composition. 

The authors point out the necessity of studying vital processes 
themselves, instead of isolating definite chemical bodies which are 


extravital, and decomposition-products of either living or dead tissue. 
J.P. L. 


Examination of the Organs of Bojanus in Anodonta. By 
A. B. Grirritus and H. Fettows (Chem. News, 51, 241).—The authors 
consider that their experiments establish the renal functions of the 
organs of Bojanus of the fresh-water mussel. D. A. L. 


Distribution of Ammonium Salts and Formation of Urea. 
By W. Satomon (Bied. Centr., 1885, 280).—The blood of dogs, rabbits, 
and kine contains 2°2—4-9 mgrams. ammonia per 100c.c.; 100 grams 
rabbit liver contain 7°0—11°8 mgrams. ; 100 grams muscle of dog and 
rabbit 6°1—12°4 mgrams. The kidneys are not necessary for the 
change of the ammonium salts into carbamide, and in the herbivora 
the seat of change is the liver. E. W. P. 


The Pepsin Ferment. By C. Sunvserc (Zeit. physiol. Chem., 9,319 
—322).—The author has examined the reactions of this substance in a 
solution prepared according to the following method :—The stomach 
of a calf was beaten up, with the addition of common salt, in a 
mortar, and sufficient water added to form a saturated solution with 
the salt. After allowing the solution to remain three days, it was 
drained away, slightly acidulated, and subjected to dialysis. The 
resulting solution, freed from salts, was then digested for 7—14 days 
at 40°, and the pepsin further purified by adding calcium chloride and 
precipitating the calcium as phosphate, collecting the precipitate and 
isolating the pepsin by redissolving in hydrochloric acid and dialysing 
the solution. The product, which was highly peptic, did not give any 
reaction with tannin, mercuric chloride, platinum chloride, or lead 
acetate. The only precipitant found by the author for the pepsin was 
alcohol. From these results, the author concludes that the pepsin 
ferment does not belong to the albuminoid group. C, F.C, 
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Albuminoids of Human Milk. By F. Breperr (Zeit. physiol. 
Chem., 9, 354—355).—A question of priority. 


Fate of Cystein and the Formation of Sulphuric Acid in the 
Animal Body. By E. Gotpmann (Zeit. physiol. Chem., 9, 260—272). 
—The author’s experimental investigation of this subject is based 
on the @ priori conclusion that the evacuation of cystein in the 
urine will be attended by an alteration of the normal ratio of oxidised 
to unoxidised sulphur, the sulphur of cystein being presumed to be 
converted into sulphuric acid under normal bodily conditions. Pre- 
liminary observations of this normal ratio in the animals (dogs) 
employed gave numbers varying from 0°2 to 0°45. The mean ratio 
resulting from seven analyses of urine voided on successive days during 
which a uniform diet (2 lbs. of biscuit) was maintained, was 1: 0°38. 
The animal then received 15 grams of chlorobenzene per diem, from 
which there was no apparent disturbance of digestion. The urine 
forthwith became levogyrate, and gave the characteristic reactions of 
mercaptan acids: on acidification, chlorphenylmercaptic acid crystal- 
lised out. The following are the details of the analyses of the 
urine :— 


| 

o 9s © ae | 

Oxidised|Unoxidised| Total 

— - . gr. |sulphur.| sulphur. | sulphur. | io 
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: 078 

: 1631 
: 1617 
: 1115 
: 1122 
: 0503 
: 0501 
: 0490 
: 0°530 


0°4552 | 0°3223 
0°1593 | 0°2599 
0°1352 | 0°2187 
0°0793 | 00-0884 
0°0955 | 0:°1072 
0°2620 | 0°1320 
0°3110 | 0°1560 
0°2835 | 0°1413 
0°2180 | 0°1170 
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From these numbers, it will be seen that the ratio in question under- 
goes a rapid increase to four times the normal. The variations in the 
total sulphur from the normal mean (0°2871 gram) also deserve 
attention ; the rapid increase on the first day shows a sadden influence 
on the albuminoids of the body. The levorotary power of the urine 
is cotemporaneous with the disturbance of the sulphur ratio: at the 
same time it progressively decreases. The quantity of sulphuric acid 
diminishes at first relatively, in the end also absolutely. From these 
facts, the author considers that the sulphur voided under these 
abnormal conditions in the form of substituted cysteins, is under 
normal conditions converted into sulphuric acid. 

A second series of experiments entirely confirmed the results of 
the first. It was further found that by increasing the quantity of 
chlorobenzene exhibited, the ratio of unoxidised to oxidised sulphur 
could be increased to 3:1. A direct investigation of the fate of 
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cystein was then instituted, consisting in the addition of 2:02 grams 
per diem, in the form of the hydrochloride, to the ordinary diet. An 
analysis of the urine showed that the sulphur ratio was unaffected ; 
moreover, no traces of cystein were voided. This result confirms the 
previous deductions. 

In conclusion the author gives the results of the comparative 
analyses, in regard to the sulphur ratios, of urine in the fresh state, 
and after being allowed to ferment for five weeks :— 


Oxidised Unoxidised 
sulphur. sulphur. Total Ratio, 
Sp. gr. (A.) (B.) sulphur. A:B. 
Fresh urine...... 1:044 02280 00860 03140 1:0°38 
After fermentation 1:°044 01734 0°0866 02600 1: 0°49 


The unoxidised sulphur remained, therefore, totally unaffected, 
whence it may be concluded that the compounds of which it is a 
constituent are of a stable character. C. F. C. 


Histological Chemistry in Relation to the Physiology of the 
Kidney. By H. Dreser (Zeit. f. Biol., 21, 41.—66).—In the follow- 
ing paper, which is for the most part of more histological than 
chemical importance, the author has determined—lst. What are the 
precise relations of the acid secretion? 2nd. Whether it is possible 
to prove directly by means of the secretion a consumption of oxygen 
by the gland-cells ? 

In order to determine the precise relations of acid secretion 5 to 
10 per cent. solutions of acid magenta were injected into the dorsal 
lymph-sac, and the subsequent changes noted. The urine of the 
first few hours after the injection was of a deep red colour, and 
showed no change of colour-intensity on the addition of acid. The 
author points out that this property of the urine implies, that 
parallel with the secretion of the colouring matter a quantity of 
acid or of an acid salt is secreted which is equivalent to the same 
quantity of alkali which would render the urine colourless. 15 to 20 
hours after the injection, the urine is less coloured, and shows a 
marked change in colour-intensity on the addition of acid. Addition 
of hydrogen peroxide or other oxidising agents simply act as diluents, 
so that the colour is rendered latent not by reduction, but by combi- 
nation with alkali. After long intervals, the quantity of colouring 
matter suffers a gradual diminution, the total quantity in the urine 
being much less than at the commencement of the experiment. 

By the aid of this colouring matter, it can be demonstrated, as 
Maly asserted, that it is possible to have an alkaline reacting solu- 
tion, and at the same time acid reacting substances present. 

The author considers the urine to consist of two components, the 
acid and the alkaline. The acid component originates from the tubuli 
contorti as borne out by microscopic observation, the alkaline com- 
ponent being the filtrate from the glomeruli. During unusual activity, 
the alkaline secretion preponderates. 

_A complete account is given also of all the microscopical observa- 
tions. In determining the second question, solutions of $ to 1 per 
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cent. of methylene-blue were injected. The urine secreted after these 
injections was almost colourless, and on shaking with air or on the 
addition of ferric chloride gave rise to an intense deep blue. The 
same reduction was observed with many other colouring matters— 
magenta, methyl-violet, and methyl-green—but if the sulphonic acids 
of these colours were injected they passed through unchanged. This 
property of the sulphonic acids has been previously demonstrated 
by Bowmann and Herter in their experiments with sodium phenyl- 
sulphonate. J. P. L. 


Pathological Acid Occurring in the Urine of Diabetic 
Patients. By E. Srapenmann (Zeit. f. Biol., 21, 140—144).—The 
author objects to Minkowski’s criticism of his former paper (Archiv. 
F. Experiment Path., 17), in which he communicated the occurrence 
of a-crotonic acid in the urine of diabetic patients, on the ground 
that the «-crotonic acid may have been primarily present as such, 
and not formed as a decomposition product of hydroxybutyric acid. 

A quantity of pure hydroxybutyric acid from the urine of a diabetic 
patient was subjected to distillation. At 100—102°, a watery distillate 
came over which had an acid reaction, and was found to contain 
a-crotonic acid, so that the decomposition of the hydroxybutyric acid 
must take place even at so low a temperature as 1U0°. After a 
gradual rise of temperature, the contents of the retort boiled con- 
stantly at 183—184°, and the distillate, which crystallised on cooling, 
consisted of a-crotonic acid. é. B. 


The Copper-oxide-reducing Constituent of Normal Urine. 
By M. Fruckicer (Zeit. physiol. Chem., 9, 3283—353).—This paper 
contains an elaborate discussion of evidence bearing on the identity 
of this substance, to which the author has also contributed a number 
of experimental results; of these the following are the more impor- 
tant. I1t is destroyed (disappears) in the evaporation of the urine at 
90—100°, but is only partially affected by evaporation at low tempe- 
ratures, such as 60°. 

It is soluble in alcohol, insoluble in ether. It is partially precipi- 
tated by barium hydroxide and by lead acetate. In the process of 
isolating it,a considerable proportion is lost during the subsequent treat - 
ment of the lead precipitate. In addition to its power of reducing 
cupric oxide in alkaline solution, it possesses that of holding the 
resulting cuprous oxide in solution. It is a dialyte. It yields acetone 
on oxidation with chromic mixture. The author's results are 
generalised into the hypothesis that the reducing constituent in 
question is a compound of glycuronic acid with a nitrogenous 
product of metabolism. This hypothesis is in harmony with the 
observation of the presence of acetone in diabetic urine, which pro- 
bably also contains glycuronic acid, and with the evidence afforded 
by the study of acetonuria. It was also confirmed by the direct 
investigation of the oxidation of glycurouic acid. C. F. C. 


Composition of Horse’s Urine. By E. Satxowskr (Zeit. 
physiol. Chem., 9, 241—245).—The author gives the details of the 
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method and the results of the analysis of the urine of a horse in 
normal condition, fed upon 2 kilos. oats, 2 kilos. hay, 1 kilo. bran per 
diem, together with a small quantity of chaff. The quantity of urine 
voided in 48 hours was 410 c.c., of sp. gr. 1:046. The following table 
exhibits the quantities of the constituents estimated. (A) For 100 
c.c. urine. (B) For the aggregate of 24 hours :— 


87:920 1806°760 
248°240 


Organic matter 9°638 198-061 
Inorganic matter 2°44.2 50°183 
Total nitrogen 3°092 65°34) 
Ammonia 0°018 0°357 


Uric acid traces — 
0°759 15°597 


0°472 10°229 
13°464 


07154 3°165 
0-011 0°220 
0°278 5713 
1-320 27°126 
0-119 2°445 


Sulphur as SQ;............ 0°189 4068 
Sulphur unoxidised in com- } 5°136 


bination 0°062 1:268 


Ammonia, although not quite absent as in rabbit’s urine, is present 
in very much less quantity than in human urine, relatively to the 
total nitrogen. The ratio of N as NH;: total N = 1: 2]4. 

The ratio of “neutral” to oxidised S = 1:3°2, which is approxi- 
mately that of rabbit’s urine: it is higher than in human urine (1: 6). 
The ratio total S: total N = 1: 12:3, is also higher than in human 
urine (1: 15°6). Calcium is present in relatively large quantity 
(CaO: N = 11: 1-4), and is in combination chiefly as sulphate. 

C. F. C. 

Physiological Action of Trimethylhydroxyethyl- and Trime. 
thylvinyl-ammonium Hydroxides. By V. Cexrvetto (Gazzetta, 15, 
4—5).—As the neurine of commerce consists of a mixture in various 
proportions of trimethylhydroxyethyl. and trimethylvinyl-ammonium 
hydroxides, the author has studied separately the physiological action 
of each of these substances prepared by artificial methods. Both 
produce dilatation of the pupil and suspension of respiration with 
complete paralysis, but the hydroxyethyl base produces the more 
marked effect. 

As regards the antagonism between neurine and atropine, it is found 
that the latter overcomes the effect of the former on the heart and 
glandular system ; but, if the dose is mortal, does not prevent death. 
‘hese facts tend to show that neurine is intermediate in its physiolo- 
gical action between the curari and muscarine alkaloids. 

V. H. V. 
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Inhalation of Methane and Monochloromethane. By J. Rrc- 
NAULD and VILLEJEAN (Compt. rend., 100, 1024—1027).—When 
methane mixed with 3°5—5 times its volume of oxygen is inhaled by 
rabbits, guinea-pigs, and dogs, it exerts no physiological action what- 
ever. When pure monochlormethane is inhaled, either mixed with 
air or with oxygen, it produces effects similar to those produced by 
chloroform; but the quantity of monochloromethane required to 
produce insensibility, in the case of dogs, is about double the quantity 
of chloroform required to produce the same effect. The complete 
return to normal physiological conditions requires an extremely short 
time, and this fact shows that monochloromethane is eliminated much 


more easily than any of the other chlorine-derivatives of methane. 
C. H. B. 


Inhalation of Dichloromethane and Tetrachloromethane. 
By J. Reanautp and ViLLesean (Compt. rend., 100, 1146—1148).— 
Methane, when mixed with air or oxygen in suitable proportions is 
entirely without anesthetic properties, even under pressure, but the 
substitution of chlorine for hydrogen produces compounds with 
anesthetic properties. Of the four chlorine-derivatives of methane, 
those of the chloroform type, CH;Cl and CHCl;, are comparatively 
inoffensive, but the other two, CH,Cl, and CCl, are extremely dan- 
gerous, producing symptoms very different from those produced by 
chloroform, and exerting a powerful poisonous action. - 

S @ ! 


Formation of Alkaloids in Diseases. By Vitiiers (Compt. 
rend., 100, 1078—1079).—The organs of two children who had died 
from broncho-pneumonia following upon measles, when treated by Stas’s 
process, yielded a volatile liquid alkaloid with a sharp smell which 
excites sneezing, but no decided taste. It has no action on litmus, is 
easily soluble in ether, which removes it from its aqueous solutions, 
and is liberated by alkaline bicarbonates. It yields white or yellowish- 
white amorphous precipitates with mercurio-potassium iodide, iodine 
solution, bromine-water, mercuric chloride, and gold chloride, but no 
precipitates with platinic chloride, potassium dichromate, tannin or 
picric acid. The reaction with bromine-water is very delicate. The 
alkaloid is coloured reddish-brown by sulphuric acid, and slowly 
reduces potassium ferricyanide. It forms a hydrochloride, which 
crystallises readily in opaque white non-deliquescent prisms. This 
alkaloid is found in the lungs, liver, and kidneys. It differs consider- 
ably in its properties from the alkaloid already isolated from the 
organs of cholera patients (Compt. rend., 100, 91), but seems to be 
identical with an alkaloid which the author has obtained from the 
organs of a child who died from diphtheria, but was also affected 
with broncho-pneimonia. In both this and the first cases, the liver 
showed fatty degene:ation. C. H. B. 
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Chemistry of Vegetable Physiology and Agriculture. 


Diastase. By E. Bourquetor (J. Pharm. [5], 11, 367—372). 
—Diastase is widely distributed in nature, both in animals and plants. 
Most physiologists admit that malt diastase and that of human saliva 
determine the saccharification of starch, of glycogen, and of certain 
dextrins; but some maintain that these compounds possess other 
properties. The author, however, shows that the inversion of cane- 
sugar ascribed to the action of saliva diastase is really due to the 
invertin secreted by microphytes present in the saliva; the same 
action caused by malt diastase is due to invertin secreted by fungoid 
growths which can be found on the malt grains. The author main- 
tains that all the diastases considered are identical. J. T. 


Evolution of Carbonic Anhydride and Absorption of 
Oxygen by Leaves in the Dark. By P. P. Denérarn and L. 
Maquenne (Compt. rend., 100, 1234—1238).—Leaves of Huonymus 
japonica were introduced into a glass tube which could be closed 
hermetically, and which was then rendered vacuous. A quantity of 
pure air was then allowed to enter the tube, which was kept at a 
constant temperature in the dark for some hours. At the close 
of the experiment, the gas was pumped out of the tube and analysed. 
The volume of nitrogen was always the same as that in the original 
air, but the ratio of the carbonic anhydride given off to oxygen 


absorbed 29? was always greater than 1, whereas Bonnier and Mangin 


obtained ratios equal to or less than 1. The authors find that if the 
gas is pumped out of the tube in successive portions, the last portions 
always contained a greater proportion of carbonic anhydride, and it 
would seem possible, therefore, that Bonnier and Mangin left some of 
the carbonic anhydride still in the leaves. The fact that the ratio 


C0; is greater than 1 indicates that the respiration of leaves in the 


dark is not accompanied by a simple conversion of oxygen into 
carbonic anhydride, but that internal combustion similar to fermenta- 


tion also take place. 
Schloesing points out that one of the great difficulties is to account 


for the fact that the hydrogen in an entire plant is always more than 
that required to form water with the oxygen present. C. H. B. 


Theory of the Circulation of the Sap in Plants. By E. 
GopLewsk! (Ann. Agronom., 11, 165—191). 


Chaulmoogra Seeds (Gynocardia Odorata). By E. Hecker 
and F. Scutagpennavurren (J. Pharm. [5], 11, 359). 


Analysis of Tobacco. (Bied. Centr., 1885, 284—285.)—The 
object of the various analyses, which are given in full detail, was 
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to determine if possible the influence of the ash on the combustibility 
of the leaf; but no definite results have been arrived at, further than 
that the leaf burns well if it be rich in organic potassium salts, in 
sulphates, and cellulose ; but sugar, mucilage, and albuminoids are a 
hindrance to combustibility, as are also such salts as fuse at the 
temperature at which tobacco burns, namely, chlorides and phosphates 
of the alkalis. Sugar, albuminoids, and probably organic acids, are 
reduced in quantity by fermentation, consequently manufactured 
tobacco burns with greater readiness. E. W. P. 


Composition of Horse Chestnuts. By J. Hanamann (Bied. 
Centr., 1885, 263—265).—The following analysis represents the 
maximum and minimum amounts of the constituents of horse 
chestnuts, obtained from various localities :— 


Matter capable of 
conversion into 


Water. Albuminoids. Fat. sugar. Ash. 
Maximum.. 10°27 $75 7°07 76°39 2°51 
Minimum.. 708 6°56 5°08 72°94 2°17 
Nutritive value, 1 : 7. 


The percentage of the ash constituents is also given. EK. W. P. 
Absorption of Water by Beetroots. By H. Briem (Bied. Centr., 


1885, 265—267).—When kept, beets absorb water, although before 
hodding they lose water; this increase will probably account for the 
apparent loss of sugar by keeping. E. W. P. 


Experimental Culture of Wheat at Grignon in 1884. By 
P. P. DenGratn (Ann. Agronom., 11, 145—165).—The results of the 
three series of experimental plots carrying respectively wheat after 
sugar-beet, wheat after forage maize, and wheat after flax, with 
various manures, are detailed in this paper, and an attempt is made 
to compare the cultures from an economical standpoint. The price of 
wheat having failen to 20 francs per quintal, a great many farmers 
have declared the impossibility of growing it profitably at that price, 
and the Government has imposed a duty of 3 francs per quintal on 
imported wheat. The unmannred plots at Grignon furnished in 1884 
an average of 25 hectolitres of grain per hectare, whereas the average 
yield of the whole country is estimated in good years at 15 hectolitres, 
and when to obtain this 15 hectolitres perhaps 100 francs have been 
spent in manure, there is obviously little or no margin for profit. 
Much higher yields than 25 hectolitres were obtained at Grignon on 
the plots which had received suitable manures both for the wheat and 
for the preceding crop, and this year, as in former years, the wheat 
and preceding green maize, considered together, yielded a far better 
return than wheat preceded by either sugar-beet or flax. A heavy 
dressing of farmyard manure for the maize, with or without nitrate 
of soda, followed by a similar but smaller dressing for the wheat, 
produced the largest crops, but a better net return was obtained by 
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growing the wheat without manure. As regards flax and the succeed- 
ing wheat crop, if the flax be supposed to pay its own expense of 
manuring and cultivation, the wheat after it shows a rather better 
net return than the sugar-beet and wheat taken together. Chloride 
of potassium, in conjunction with nitrate of soda, produced a striking 
result on wheat after flax, but the good effect of potassium salts at 
Grignon is exceptional rather than general. The author recommends 
the general use of nitrate of soda for wheat crops on poor soil, and, 
when no farmyard manure has been applied, 200 kilos. per hectare 
of nitrate of soda mixed with 100—200 kilos. chloride of potassium 
is suggested as a good dressing. J. M. H. M. 


Composition of Alpine and Valley Hay. By W. Eva.ine 
(Bied. Centr., 1885, 250—252).—Analyses of hay from various 
localities are given. The general deductions to be drawn are that 
although the height at which it grows and the character of the soil 
has but little influence on the principal constituents of the hay, yet hay 
growing at a height of 1200—1400 metres is somewhat low in fibre 
and ash; there appears also to be a slight increase of albuminoids in 
the hay grown in high localities. E. W. P. 


Nutritive Value of Hay grown on Marsh Lands. By Perrer- 
sEN (Bied. Centr., 1885, 252—253).—Analyses of two samples of hay, 
the one grown on alluvium, and the other on land lying on “ Knick ” 
and “ Wiihlerde” are given. The second sample is richer in ash and 
protein, but poorer in fibre, than the first; the nutritive value of 


the first is 1 : 8:3, of the second 1 : 50. E. W. P. 


Influence of Malt Coombs, and the Non-Albuminoids con- 
tained in them onthe Yield of Milk. By M. Scuropr and H. 
Hansen (Bied. Centr., 1885, 246—248). The cows were fed under 
the usual conditions with malt coombs, replacing in part clover, hay, 
and bran. This fodder, which contains much nitrogen as amides, 
was found to reduce the total yield to a small extent, but the 
diminution in the percentage of fat and solids was very slight. 

E. W. P. 


Experiments with Nitrogenous Peaty Soils. By W. Evcuine 
(Bied. Centr., 1885, 228—229).—Peaty soil was mixed with pre- 
cipitated chalk, and small quantities of calcium phosphate and 
ammonium sulphate were added ; in this soil, soja beans were sown, 
and they grew normally. At the end of the experiment, the soil 
which criginally contained 15,330 grams dry matter, had lost 555 grams 
dry matter, the crops at the same time weighing 625 grams. As regards 
the nitrogen, the soil appears to have been enriched by 11-9 per cent. 
of the total original nitrogen. E. W. P. 


Action of Sea Mud on Peaty and Sandy Soils. By M. 
FieiscHer and others (Bied. CO ntr., 1885, 233-245). A detailed 
account of the amelioration of moorland an] sandy soils, and of the 
crops grown on them. E. W. P. 
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Complementary Manures. By pr Gasparin (Compt. rend., 100, 
932—934).—The author points out the necessity of adapting the 
manure not only to the crop which is to be grown, but also to the actual 
composition of the soil, with special regard to the assimilable or non- 
assimilable condition of the various constituents of the soil. 

C. H. B. 

Nitrogen in Leather Waste. By R. Danevy (Bied. Centr., 1885, 
278).—The percentages of nitrogen in various leathers are given; 
they vary from 6°45 (salted American bullock hide) to 3°42 (black 
Levant goat, cured in England). E. W. P. 


Analytical Chemistry. 


New Dropping Flask. By F. V. Poot (Chem. News, 51, 219).— 
Tn place of burettes, the author recommends the use of a light and flat- 
bottomed flask, which, at one side, near the bottom, has a thin tube, 
exactly similar to that in the Gay-Lussac burette, passing up to just 
above the body of the flask. The neck has a small hole in the side, 
and the mouth is closed by a stopper, through which passes a short 
thistle-head tube, with a piece of sheet india rubber stretched and 
tied over the top. When in use, the thumb covers the hole in the 
side of the neck, and the index finger rests on the membrane, the 
manipulation is obvious. The flask and contents are weighed before 
and after the titration. D. A. L. 


Determination of Nitrogen by the Copper Oxide Method 
and the Comparison of this and the Ruffle Method. By C. W. 
Dasney and B. von Herre (Chem. News, 51, 244—247).—Compara- 
tive experiments with a large and very varied set of nitrogenous 
substances, show that the Ruffle method and the copper oxide method 
give equally good results. The results are apt to be low in the first 
case, and high in the second. D. A. L. 


Kjeldahl’s Method of Nitrogen Estimation. By C. Arnot 
(Arch. Pharm. [3], 23, 177—185).—The author insists on the 
simplicity and trustworthiness of this method, which has been already 
described (Abstr., 1884, 364). The results obtained with various 
organic substances agree closely with those obtained by Dumas and 
Zulkowski’s method. J. K. C. 


Estimation of Nitric Acid by Means of Diphenylamine and 
Potassium-stannous Sulphate. By C. W. Mounron (Chem. News, 
51, 207).—This method (this vol., p. 595) does not answer with very 
dilute solutions of nitrates ; for owing to the slowness of the reaction, 
the volume of the liquid tested, and the time occupied, become more 
important factors than the quantity of nitrate present. 

D. A. L. 
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Estimation of Phosphoric Acid in Commercial Products. By 
H. Jounie (Ann. Agronom., 11, 97—129).—The author gives a critical 
description of the estimation of the total phosphoric acid in manures, 
&e., the method being based on the precipitation of the phosphoric 
acid as ammonium magnesium phosphate, the precipitate is then 
either dissolved and titrated with uranium acetate, or weighed as 
magnesium pyrophosphate, or dissolved and precipitated with ammo- 
nium molybdate. The manipulation and precautions necessary at all 
stages, together with the incidental errors, are described in hen 

Determination of Sulphur in Proteids. By O. Hammarsren 
(Zeit. physiol. Chem., 9, 273—309).—See p. 914. 


New Indicators for the Estimation of Hydroxides in Presence 
of Carbonates. By R. Encen and J. Vitus (Cmpt. rend., 100, 1073 
—1074).—A solution of sulphindigotic acid obtained by neutralising 
a solution of indigo in fuming sulphuric acid with calcium carbonate, 
diluting with 10 vols. of water, and filtering, can be used as an indicator 
inalkalimetry. It is not affected by alkaline carbonates, but is turned 
yellow by alkaline hydroxides, and therefore can be used for the 
estimation of the latter in presence of the former. The end reaction 
is not perfectly sharp, the blue colour being preceded by green, but 
the addition of acid is continued until a fresh drop produces no 
visible change at the point where it falls into the liquid. 

Porrier’s soluble blue C4-B dissolved in 500 times its weight of 
water is a still more sensitive reagent, and can be used for the same 
purpose. It remains blue in presence of alkaline carbonates, but is 
turned red by alkaline hydroxides. When sulphuric acid is added to 
a mixed solution of alkaline hydroxide and carbonate containing a 
small quantity of this indicator, the distinctly blue colour which 
marks the end of the reaction is preceded by a violet shade. 

C. H. B. 

Phenolphthalein as an Indicator. By E. Lier (J. Pharm. [5], 
11, 425—428).—The author has observed that certain organic alkaloids 
have no action on phenolphthalein ; thus the presence of morphine, 
quinine, &c., does not interfere with the titration of sulphuric acid, 
the same holds true with regard to hydrochloric and nitric acids. 
Cicutine and codeine are the only organic bases as yet found to affect 
this indicator. The author details experiments and concludes that— 
(1.) It is possible to estimate an acid volumetrically as easily when 
combined with certain alkaloids as when in the free state. (2.) This 
estimation may serve within certain limits to indicate the purity of a 
salt of the alkaloid. 


Lakmoid and Carminic Acid as Reagents for Alkalis. By 
H. N. Drarer (Chem. News, 51, 206—207).—Lakmoid (Traube and 
Hock, this vol., p. 148) and carminic acid form extremely delicate 
test reagents for alkalis and are both more delicate than litmus. The 
former distinctly indicates about five parts of calcium carbonate in a 
million of water, the reaction being rendered more decided by dilution 
with distilled water, owing to the withdrawal of carbonic anhydride. 
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Carminic acid is, perhaps, the best, as its change in colour is more 
decided, and it is less affected by carbonic anhydride. D. A. L. 


Separation of Zinc from the Metals of the same Group. By 
W. Hamre (Chem. News, 51, 230).—To separate zinc from iron, nickel, 
cobalt, manganese, and aluminium, the metals are converted into 
formates, and the hot solution containing free formic acid is treated 
with hydrogen sulphide, which precipitates zinc sulphide only. If, 
however, an insufficient quantity of formic acid is present, or if the 
other metals are present in large excess, then the zinc sulphide may 
be contaminated, and should be dissolved, converted into formate and 
reprecipitated. D. A. L. 


Titration of Iron Ores. By W. Hemret (Ber., 18, 1130—1132). 
—lIron ores are conveniently and quickly assayed by roasting them 
for about an hour in a muffle with 20 parts of calcium carbonate and 
4 parts of sodium carbonate (free from iron); the iron is thus 
obtained in the form of ferric oxide, the formation of ferric silicate 
is avoided, and any organic matter present is removed, the roasted 
mass is very readily soluble in hydrochloric acid, and after boiling for 
30 minutes to get rid of any free chlorine which may be formed, the 
solution is diluted and the iron titrated with stannous chloride. 
Magnesium carbonate may be used instead of calcium carbonate. 

A. P. 

Quantitative Analysis by Electrolysis. By A. Ciassen and R. 
Lupwic (Ber., 18, 1104—1114).—A continuation of the author’s pre- 
vious work on this subject (this vol., p. 190). 

Separation of Arsenic, Antimony, and Tin.—The metals are first 
converted into chlorides, ferric chloride is added and the arsenic is 
distilled off in a current of hydrogen chloride, the distillate being 
conveyed into water; the solution is then diluted with water, the 
air is displaced by carbonic anhydride, and the arsenic precipitated 
with hydrogen sulphide. The arsenious sulphide is dissolved in excess 
of ammonia, the sulphur oxidised into sulphuric acid by treatment 
with excess of hydrogen peroxide, and the arsenic calculated from 
the sulphuric acid formed. The strongly acid solution remaining 
after the distillation of the arsenic is diluted with water. The anti- 
mony and tin are precipitated by hydrogen sulphide, the precipitate 
is washed free from acid and dissolved in about 60 c.c. of pure sodium 
sulphide, about 1 gram of sodium hydroxide is then added in concen- 
trated aqueous solution, the solution is placed in a perfectly smooth 
platinum dish and electrolysed, the current being passed for about 
12 hours, when all the antimony is obtained as a thin shining layer 
firmly attached to the dish. The sodium sulphide containing the tin 
in solution is converted into ammonic sulphide by ammonium sulphate, 
and the solution is electrolysed by a current yielding from 9 to 10 c.c. of 
electrolytic gas per minute; the precipitation is complete in 4—5 hours. 
If the antimony and arsenic are in solution in an alkaline polysulphide, 
it is necessary to couvert the latter into the monosulphide by warming 
with an ammonical solution of hydrogen peroxide until the solution 
becomes colourless or a slight precipitate is formed, the solution is 
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evaporated almost to dryness, sodium monosulphide and hydroxide 
added, and the process proceeded with as above. A. P. 


Estimation of Cyanogen in Gaseous Mixtures. By G. Jac- 
quemin (Compt. rend., 100, 1006—1007).—In mixtures of cyanogen, 
carbonic anhydride, carbonic oxide, oxygen, and nitrogen, the cyanogen 
can be absorbed by manganese peroxide, mercuric oxide, red lead, or 
lead peroxide in presence of water. Acetic acid of 95 per cent. will 
also absorb 80 times its volume of cyanogen, but the best absorbent 
is aniline, which combines with the cyanogen to form cyananiline, but 
has no action on carbonic anhydride, carbonic oxide, or air. 

C. H. B. 

Detection of Chloral Hydrate. By Viratr and Tornani (Arch. 
Pharm. [3], 23, 234—235).—The method admits of the detection of 
chloral in the presence of chloroform, and conversely. The suspected 
matter is mixed with water when necessary, strongly acidified with 
tartaric acid, and distilled to dryness in a gentle current of carbonic 
anhydride, the receiver being well cooled by means of ice. Experi- 
ment shows that both chloroform and chloral pass over completely. 
The distillate is again acidified with tartaric acid, and a gentle current 
of hydrogen is passed through in a special apparatus. All the chloro- 
form is thus carried off whilst only traces of chloral volatilise; the 
latter is arrested by an interposed column of sulphuric acid. The 
escaping steam of hydrogen is burnt ata platinum jet, and on bringing 
a piece of brass gauze into the flame a beautiful blue copper chloride 
flame is produced if chloroform is present in the gas, and the pro- 
ducts of combustion when drawn through an ammonia solution give 
an azure-blue colour. On acidifying this solution with nitric acid, the 
chlorine can be precipitated, and the amount of chloroform then 
deduced. When all the chloroform is expelled, the distillate is treated 
with excess of potash, and the gas is again passed through. All the 
chloroform now obtained can only be from the decomposition of the 
chloral hydrate. It may be added that the qualitative detection of 
chloroform in the hydrogen current can also be obtained by passing 
the gas into a solution of thymol in potash,'which gives an intense 
violet colour with chloroform. J. T. 


Determination of Free Sulphuric Acid in Vinegar. By B. 
Kounstetn (Dingl. polyt. J., 256, 128—130).—100 c.c. of vinegar 
are completely neutralised with freshly ignited pure magnesium oxide. 
25 to 30 c.c. of the filtrate are evaporated to dryness in a platinum 
dish, and ignited at a moderate temperature. The magnesium acetate 
is converted into magnesium carbonate, whilst the sulphate which 
remains unaltered is extracted with water charged with carbonic 
anhydride, and after removing the lime in the filtrate the magnesium 
18 estimated as pyrophosphate, and from it the quantity of free sul- 
phuric acid contained in the vinegar is calculated. D. B. 


Estimation of Resin in Soap. By G. Herner (J. Pharm. [5], 
ll, 434—435).—The author obtained discordant results in attempting 
to estimate resin in (black) soaps by Hager and Jungst’s method. He 
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recommends the following method :—A portion of the soap is decom. 
posed by means of sulphuric acid, and the resinous and fatty acids 
separated are weighed. A second portion is dissolved in water and 
precipitated by a solation of common salt. The resin remains as an 
emulsion with the glycerol; the separated soap is washed with salt 
solution, dissolved in distilled water, decomposed by means of 
sulphuric acid, and the fatty acids weighed as in the first portion. 
The difference gives the amount of resin. A soap prepared with 20 per 
cent. of resin gave 18°19 and 18°54 per cent. on analysis. J. T. 


Testing Oil of Roses. By F. A. Friicxicer (Arch. Pharm. [3], 
23, 185—188).—Adverting to Helm’s statement that in four samples 
of Turkish oil of roses he had found nostearopten, the author remarks 
that the oil from that source is invariably adulterated. Working ona 
sample of oil made in the laboratory from roses grown in the neigh- 
bourhood of Leipzig, the author found 28°8 per cent. of stearopten. 

J. K. C. 

Reagent for Aromatic Diamines. By O. Hinseerea (Ber., 18, 
1228).—The author has found the following test useful for detecting 
traces of orthophenylenediamine in metaparatoluylenediamine. A 
drop of a hot solution of phenanthraquinone in glacial acetic acid is 
added to the alcoholic solution of the substance and the mixture boiled ; 
if the orthodiamine is present, a voluminous precipitate of yellow 
needles is obtained ; these give a deep red coloration when moistened 
with hydrochloric acid. A. J. G. 


Indigo Testing. By H. M. Rav (Chem. News, 51, 207—208).— 
The following modification of Fritsche’s method is recommended :— 
About 2 grams of the finely powdered sample are introduced into a 
flask fitted with a doubly bored rubber stopper, through which 
pass a tube provided with a stopcock, and a syphon-tube reach- 
ing nearly to the bottom of the flask and terminating in an in- 
verted funnel, which is filled with glass-wool; the whole arrange- 
ment is weighed, and about 20 c.c. of a 40 per cent. caustic soda 
solution, 60 c.c. water, and about 120 c.c. of 70 per cent. alcohol are 
added, the whole apparatus is again weighed. The syphon is now 
closed, the flask heated on a water-bath, relieving pressure from time 
to time, until solution is complete; after an hour the clear liquid is 

poured off through the syphon, and in order to ascertain the 
; vashtity the flask is quickly weighed again. The indigotin and in- 

dirabin are precipitated from the liquid in crystalline flakes by means 

ef a current of carbonic anhydride; the precipitate is filtered, 
washed, dried, and weighed. From the weight so obtained, the 
amount of indigo present is calculated. D. A. L. 


Estimation of Tannins by Lowenthal’s Method. By R. 
Uxsricut (Ber. 18, 1116—1119). 


Estimation of Tannin. By F. Becker (Chem. News, 51, 229). 
—Into 50 c.c. of a sulution containing 5 grams of methy]- violet per 
litre, mixed with 450 c.c. of water and heated at 50°, a solution of 
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pure tannin containing 10 grams per litre is run until all the 
colouring matter is precipitated and the filtrate from it is colourless, 
the quantity of tannin used being noted. A solution of similar 
strength of the tannin to be examined is treated in a similar manner, 
and its relative value calculated from the figures obtained. Other 
astringent dye-materials may be tested by this method; sumach, for 
example, being made up to 20 to 40 grams per litre. D. A. L. 


Determination of the Free Acids contained in Tannin 
Liquor. By B. Kounsrein and F. Simann (Dingl. polyt. J., 256, 
38—42).—On agitating tannin liquor with an excess of magnesium 
oxide, the tannin is completely precipitated as magnesium tannate, 
whilst the amount of magnesium remaining in solution is equivalent 
to the total free acids. 

The volatile organic acids (acetic acid, butyric acid, &c.) are de- 
termined by distilling 100 c.c. of the liquor to 30 c.c. The residue is 
made up with water to the original volume, redistilled, and this is 
repeated until the distillate measures 300 c.c., when it is titrated and 
calculated into acetic acid. 

Determination of the Non-volatile Organic Acids (Lactic Acid).— 
80 c.c. of the liquor are treated with 3-4 grams of freshly ignited 
magnesium oxide, filtered, 10-30 c.c. of the filtrate are evaporated 
and ignited gently, washed with carbonic acid water, and the 
magnesium carbonate in the residue estimated and calculated into 
the equivalent of acetic acid ; deducting therefrom the volatile acid, 
the percentage of acetic acid corresponding to non-volatile organic 
acids is obtained. The latter is then calculated into lactic acid. 

Determination of the Mineral Acids (Sulphuric Acid).—In the filtrate 
from the magnesium carbonate precipitate, which contains magnesium 
sulphate, the magnesium is determined and calculated as sulphuric 
acid. D. B. 


Quantitative Determination of Asparagine and Glutamine. 
By E. Scnuuze (J. pr. Chem. [2], 31, 233—246).—In employing 
Sachsse’s method for estimating asparagine in vegetable juices, 
&c., namely the estimation of the nitrogen set free by sodium hypo- 
bromite solution before and after boiling with dilute hydrochloric acid, 
a larger amount of nitrogen is liberated than is required by theory. 
This is found to be due to the further action of the hypobromite in 
presence of ammoniacal salts, or of carbamide; and it is therefore 
found better to estimate the ammonia formed by the decomposition of 
asparagine by Schlésing’s method of distillation with magnesia. The 
existence of other nitrogenous bodies in vegetable juices and their 
influence on the estimation of asparagine is discussed. H. B. 


Estimation of Quinine in Mixtures of Quinine-Alkaloids.— 
By Y. Suimoyama (Arch. Pharm. [3], 23, 209—229).—'The method 
described is founded on the relative solubilities of the oxalates of 
the quinine alkaloids :—Quinine oxalate dissolves in 1446 parts of 
water at 18°; cinchonidine oxalate in 228 parts at 15°; quinidine 
oxalate in 151 parts at 15°, and cinchonine oxalate in 104 parts 
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at 10°. The precipitation is effected by adding sodium oxalate to a 
dilute neutral solution of the alkaloids, and correction must be made 
for the amount of quinine oxalate remaining in solution. J. T. 


Determination of Casein in Cow’s Milk. By J. Frenzet and 
T. Wert (Zeit. physiol. Chem., 9, 246—252).—The method proposed 
in this paper is that of precipitation by dilute sulphuric acid, after 
previously diluting the milk with 3 vols. water. The results obtained 
by this method are compared with those of Hoppe-Seyler’s, which 
consists in acidification with acetic acid after previously dilating the 
milk to 20 vols., and completing the precipitation by passing a stream 
of CO,. The effect of varying the conditions of precipitation was also 
investigated. 

The results differ but slightly from those obtained by Hoppe- 
Seyler’s method, over which the authors’ has the advantage of being 
more expeditious. C. F. C. 


Technical Chemistry. 


Behaviour of the Haloid Salts of Silver in the Solar 
Spectrum: Orthochromatic Photography. By J. M. Ever (Ber., 
18, 1265—1267).—A reply to Vogel (this vol., p. 846). 


Purification of Drinking Water by Alum. By P. T. Austen 
and F. A. Wiser (Chem. News, 51, 241—244).—The authors strongly 
advocate the use of alum for the purification of water, alleging that it 
not only clarifies but also removes disease germs and ptomaines. 

By adding 2 grams of alum to 60 litres.of a rather turbid drink- 
ing water, a precipitate settled, and perfectly clear water was obtained 
after 48 hours. The dried precipitate contained per cent. C 16°50, 
H 2°02, N 0°77, ash 59°28, the latter consisting of small amounts of 
silica and alumina, large amounts of iron oxide, and considerable 
quantities of phosphoric acid. The clear water contained the merest 
trace of aluminium, and a further addition of alum caused no pre- 
cipitation in it. D. A. L. 


Reducing Action of Coke on Nitric Acid. By G. Luncr 
(Dingl. polyt. J., 256, 96).—To confirm the observation that the so- 
called “nitrous vitriol” of the Gay-Lussac towers only contains 
nitrous acid, if the gases on entering the tower contain considerable 
quantities of nitrogen tetroxide, the author tested the action of coke 
on nitric acid, and found that the nitric acid dissolved in sulphuric 
acid in contact with coke is reduced to nitrogen trioxide slowly at the 
ordinary temperature, but quickly and practically completely at a 
slightly elevated temperature, such as usually exists in the Gay- 
Lussac tower. Whether the reduction is effected directly by the 
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carbon or by sulphurous anhydride produced by the action of the coke 
on sulphuric acid, the experiment does not show. D. B. 


Obtaining Sulphur from Hydrogen Sulphide. (Dingl. polyt. 
J., 256, 143.)—The Oe6esterreichische Sodafabrik in Hruschau has 
patented a process for recovering the sulphur from sulphuretted 
hydrogen, which consists in passing the latter through heated 
sulphates of the alkalis or alkaline earths, the result being the combi- 
nation of the oxygen contained in these salts with the hydrogen of the 
gas, and the formation of free sulphur, the residue containing the 
respective metallic sulphides. By blowing atmospheric oxygen into 
the latter, and continuing the heating process, the metallic sulphide 
is oxidised into the sulphate, which is then used for another operation. 


D. B. 


Manufacture of Strontium Hydroxide and Sodium Hydro- 
sulphide. By C. F. Craus (J. Pharm. [5], 11, 434).—The process 
is based on the decomposition of strontium monosulphide into hydrox- 
ide and hydrosulphide under the influence of water; the hydroxide 
crystallises out. The mother-liquor containing hydrosulphide may be 
treated with sodium sulphate, separating the strontium sulphate preci- 
pitated, and evaporating the solution to obtain sodium hydrosulphide 
(to obtain a colourless product, iron vessels must be avoided): or the 
liquid is mixed with magnesium sulphate, and heated to eliminate all 
the hydrogen sulphide ; the mixture of strontium sulphate and magne- 
sium hydroxide is then exposed to a current of carbonic anhydride, by 
which strontium carbonate and magnesium sulphate are produced. 


Calculation of Glass Batches. By E. Tscueuscuner (Dingl. 
polyt. J., 256, 75—84).—Although the chemical constitution and the 
composition of glass has been the subject of research during the last 
ten years, the results do not appear to have led to a solution of the 
question relating to the formation of glass batches. It is a generaliy- 
accepted fact that the various constituents of glass are present in a 
ratio corresponding to a double union of a trisilicate of an alkali and 
an alkaline earth; but the proportion between these compounds, 
although subject to wide differences, still remains uidetermined. The 
author has attempted to solve this problem, and establish a relation- 
ship between the proportion of alkalis and earths and the stages of 
silicification. If in the analysis of glass the amount of alkalis, earths, 
and silicic acid (expressed in equivalent quantities) be summarised, 
the first designated as AO, the second as KO, and the third as SiO., 
the formula zAO + yEO + 2SiO., is obtained for the composition of 
the glass; the coefficients 2, y, z being numbers which are subject to 
variations within certain limits. For the normal composition these 
coefficients would assume the values e = y = 1, z = 6 = 3 (a + y). 
The formula z = 3 (2 + y) which determines the quantity of silicic 
acid to be added to a glass containing a certain amount of alkalis and 
earths only holds good if « = y. For instance, applied to the glasses 
— by Weber (ibid., 232, 349), the following numbers aru 
obtained :— 
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S(@ + y). 
4°80 
4°80 
5°64 
5°70 
5°70 
4°80 
4°80 
9-00 
7°50 
7°50 
5°55 
3°99 


0°60 

0°60 
34 0°88 

0°90 
36 0°90 
37 0°60 
38 0°60 
39 2-00 
40 1°50 
42 1°50 
43 0°85 
47 0°33 


By comparing the calculated values of 3(2 + y) in column 4 with 
the values of z in column 5, which have been obtained by actual 
analysis, it will be seen that when the percentage of alkali is high, 
the values in column 4 are too low, and when low the values are tvo 
high. However, by increasing the « in the value 3(# + y) in propor- 
tion to the quantity of alkali, and diminishing it in proportion to the 
lime present, the values contained in the last column are obtained. 
These agree more closely with the z values. The normal formula 
for the composition of glasses may therefore be expressed thus :— 
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w2AO + yEO + (= + y )SiOs. For y = 1 the value for x in the 
y 


case of plate glass may range between 0°6 and 1°0, in the case of 
Bohemian glass between 1°5 and 2°0, and in the case of hollow 
glassware between 0°8 and 1°5. The author gives the following 
formule for the composition of plate glass according to the above 
data :— 


(R = K, or Na,). 

(06RO + 1CaO)4°1Si0, (1) (0°8RO + 1Ca0)4-98i0, (3) 

(07RO + 1Ca0)4°5Si0, (2) (O9RO + 1CaO)5°4Si0, (4) 
(1:0RO + 1Ca0)6-0Si0, (5) 


According to formula (1), the percentage composition of the corre- 
sponding potash-lime and soda-lime glass may be expressed by the 
tollowing numbers :— 


Potash-lime glass. Soda-lime glass. 
la. 1d, 
= 28°26 = 15:7K.0 , 186 = 11°0Na,0 
= 2800 = 15°6CaO ( 28:0 = 16°5CaO 
‘0 = 123:00 = 687Si0, ; 5 123°0 = 72°5Si0, 


179°26 = 100-0 1696 1000 


For the remaining formule we obtain— 
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Potash-lime glass. 

2a. 
471= 32:97 = 
28:0 = 28:00 = 
30°0 = 135°00 = 


16:8K,0 
14°3CaO 
68°9Si0, 


195°97 


3a. 
471= 37°68 = 
20 = 2800 = 
30°0 = 147:00 = 


100°0 


13°2CaO 
21268 100-0 
4a. 
28:00 = 
162°00 = 


18°2K,0 
12°1CaO 
69°7Si0, 


232°39 100°0 


Soda-lime glass. 
2b. 
07x 31= 21'7= 11:7Na,0 
10x 28= 280= 152Ca0 
45 x 30=135:0= 73-1Si0, 


1847 1000 


3d. 
08 x 3 248 = 12°4Na,0 
10 x 28 = = 280= 140CaO 
49 x 30=1470= 73-6Si0, 


1998 1000 
pd 


2179 100°0 


5a. 5d. 
47°1 471 = 184K,0 = 31:0= 13°0Na,0 
28-0 28:0 = 11:0CaO 28°0= 11°7CaO 
x 300 = 1800 = 70°6Si0, =1800= 75°3Si0, 


100°0 239-0 


10 x 31= 
10 x 2= 
60 x 3u= 


255°1 100°0 

To manufacture white plate glass according to 4h from Nievelstein 
sand containing 99 per cent. SiO,, ammonia-soda containing 98 per 
cent. Na,CO,; = 57°3Na,0, or calcined Glauber salt with 96 per cent. 
Na,SO, = 42 per cent. Na,0, and ground calespar contaiuing 97 per 
cent. CaCO, = 543 per cent. CaO, the following quantities are 
required :— 


(12°8 x 100): 57°3 = 223 kilos. soda, or 

(12°8 x 100) :543=236 ,, 

(744 x 100) :99°0 = 742 
If sulphate is used, we obtain— 


(12°8 x 100) : 42°0 = 305 kilos. sulphate. 
(128 x 100):543=23°6 ,,  calespar. 
(744 x 100):990= 742 ,, sand. 


or calculated on 100 parts of sand— 


30 kilos. 
calespar, or 32 kilos. 
» sand,or 100 kilos. 


Sulphate 
Calespar 
Coal for reduction of sul- 
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Preparation of Magnesium. By Gragrrzen (Arch. Pharm. [3], 
23, 233).—The author has patented a method for producing 
magnesium by electrolysis, which is said to reduce the price from 250 
—300 marks per kilo. to 80 marks. J. T. 


Novelties in Metallurgy. (Dingl. polyt. J., 256, 226—233.)— 
For the production of aluminium, Lauterborn proposes to fill a 
furnace with coke, blow air into the same, and introduce a mixture of 
aluminium sulphate, sodium carbonate, and antimony sulphide. The 
following reactions are said to occur :— 


2Sb,.S, + 6Na,CO, + 3C = 6Na.S + 9CO, + 4Sb and 
2A1,(SO,); + 6Na,S + 4Sb + 12C = 4Na,SbS,; + 4Al + 12C0.. 


In order to obtain ammonia in the process of recovering tin or zinc 
from old metal, Reinecken recommends the employment of sodium 
nitrate as an oxidising agent; this, in acting on tin, loses oxygen and 
splits up into soda and ammonia, thus :— 


4Sn + 6NaHO + 2NaNO; = 4Na,Sn0,; + 2NH;. 


According to Manhés, copper ores containing gold and silver are 
ground, mixed with 1—3 per cent. ammonium chloride, and heated in 
a muffle furnace at a moderate temperature until all fumes of ammonia 
have been expelled. The gold and silver are converted into chlorides, 
whilst the other constituents remain in combination with sulphur. 
The chlorides are dissolved by treatment with sodium thiosulphate. 

E. Probert proposes to fuse auriferous or argentiferous arsenical or 
sulphur ores with litharge or lead, in crucibles lined with dolomite. 

Howard recommends the decomposition of copper ores by a mixture 
of hydrogen potassium sulphate, hydrofluoric acid, sodium nitrate, 
sulphuric acid, and water. 

Symons (Berg- und Hiitt.-Zeitung, 1885, 58) discusses the produc- 
tion of copper from poor ores found at Maidanpec in Servia; and 
Brand (ibid., 1885, 105) makes some important contributions to the 
knowledge of the changes occurring in the production of steel by 
smelting in acid and basic crucibles. D. B. 


Working-up Basic Slag. By H. Scniicnrermann (Dingl. polyt. 
J., 256, 190).—The slag is broken up into small pieces, freed from 
particles of metallic iron, mixed with a solution of calcium chloride, 
dried and heated in the presence of steam. The acids in combination 
with metallic oxides, such as sulphuric, silicic, and phosphoric acids, 
are said to be separated by this treatment, and combine with the 
lime, from which the phosphates are extracted in the usual manner. 

D. B. 

Application of Electricity in Chemical Industry. (Dingl. 
polyt. J., 255, 526—534.)—For the production of galvanic deposits 
on iron, Wagner and Jobst propose to galvanise cast iron in the usual 
manner, dip the material into a solution containing 3 grams of 
mercuric nitrate, 8 litres of water, and 7 litres of sulphuric acid, 
wash the mass thoroughly with water, and suspend it in a bronze- 
copper or similar bath. 
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Wagener and Netto recommend a process for producing metallic 
deposits on large plates, or similar materials, without immersion, 
which consists in connecting the articles with the negative pole, and 
causing the other electrode, which is covered with flannel kept satu- 
rated by the bath, to pass over the surface of the materials to be 
treated. 

According to Froelich, the electric current is well adapted to the 
purification of metals, more especially for the removal of the last traces 
of foreign ingredients, which, in most cases, it is difficult to effect by 
other means. The first and most extensive plant for refining copper 
by electrolysis was erected in the autumn of 1878 at the Oker 
Smelting Works, situated in the Harz mountains. A number of 
Siemens machines are at the present time in operation, each depositing 
from 250 to 300 kilos. of copper daily, the consumption being equal to 
from 7 to 8 e. The copper to be treated passes through a preliminary 
refining process, and although it contains only 0°3 to 0°5 per cent. of 
impurities, the electrolytic process is said to be a financial success, 
owing to the increased value of the resulting copper. The great 
advantage of this process over the ordinary refining processes is that 
by its use the rare metals, more especially the silver, remain un- 
dissolved, and may be readily separated from the sludge which 
accumulates at the bottom of the bath. The only disadvantage of 
the electrolytic treatment is the behaviour of arsenic and antimony. 
These metals, if present, are dissolved in the bath, and pass into the 
deposited copper as soon as the bath is charged with a certain pro- 
portion of these metals. To overcome the difficulty, it is necessary 
to purify the bath, or replace the same more frequently. 

The purification of silver by electrolysis is conducted at Moebius, 
in Mexico, where two Siemens machines are at work. It is not, 
however, possible to refine the silver to the same degree of purity 
as that which characterises electrolytically precipitated copper. Expe- 
riments have been made to convert hard lead into refined lead (soft) 
by electrolytic means, but without success, as the difference between 
the price of hard and soft lead is not sufficient to admit of the addi- 
tional treatment. 

A further application of electrolysis to metallurgical operations is 
the production of tin from old tin plate. Akerblom recommends the 
following method for the electrolytic determination of copper in 
arsenical ores, slags, &c. From 1—5 grams of ore is placed in a 
porcelain dish. If the ore contains sulphur, it is treated with 
0'3—0'5 gram potassium chlorate, 10 c.c. ot fuming nitric acid are 
added, and the mixture is heated for one hour. The solution is then 
diluted with water, allowed to cool, treated with 6 c.c. of sulphuric 
acid, and heated to expel the nitric acid. Water is again added, and 
the solution filtered. In the filtrate, the copper is precipitated with 
sodium thiosulphate. The precipitate is dried, ignited, dissolved in 
nitric acid, and the copper deposited by electrolysis. D. B. 


Electrolytic Production of Metals and Chlorine. By F. 
Fiscuer (Dingl. polyt. J., 256, 26—31).—Referring to the electro- 
lytic treatment of the halogen salts of metals, Hoptner asserts that, 
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owing to the difficulties presented by polarisation, attempts to apply 
electricity on a large scale have hitherto been unsuccessful. He 
proposes to prevent polarisation by the use of depolarising substances, 
and claims to have succeeded in decomposing chlorides in a practicable 
manner, the chlorine given off being utilised in various ways. To 
obtain metalliv sodium by electrolysis, salt is fused in a crucible, the 
bottom of which is covered with a layer of copper or silver, forming 
the anode, which is connected by an iron or a copper wire with the 
corresponding pole of a galvanic battery or dynamo-machine. On 
completing the circuit, by immersing a carbon cathode into the fused 
chloride, a deposit of metallic sodium is stated to be produced. By 
taking into consideration the fact that, for every 23 parts of sodium, 
63°5 of copper, or 107 of silver, are required, the author thinks that 
this process cannot be worked with advantage. 
Fischer has continued his experiments on the electrolytic production 
of magnesium from carnallite. For the details of these experiments, 
the original paper should be consulted. D. B 


Production of Platinum in Russia. (Dingl. polyt. J., 255, 
489.)—It is stated that platinum was discovered by accident in the 
process of gold-washing at Werch-Issetsk in the Ural mountains in 
1822. According to Képpen, however, the discovery of platinum 
appears to have been made at Newjansk in 1819. The extraction was 
commenced in 1825, 10 puds (1 pud = 16°38 kilos.) being obtained. 
In 1830, the quantity rose to 106 puds, and in 1840 it reached a 
maximum, namely 213? puds. The large increase in 1840 was due to 
the introduction of the platinum coinage. The production fell as 
soon as the coining of platinum money was abandoned. The following 
quantities were obtained between 1860 and 1881 :— 


1860. 1862. 1867. 1870. 1871. 1872. 1873. 
615 1425 109 118 125 93 96 puds. 


1874. 1875. 1876. 1877. 1878. 1879. 1880. 1881. 
122 94 96 105 126 138 =%§4«J179 182 pnds. 


The district of Gloroblagodatski and the works at Nishne-Tagilsk are 
the centres of the platinum production. D. B. 


Specific Influence of Acetic Acid on the Fermentation of 
Must, and the Composition of the Wine Produced. By M. 
Bartu (Bied. Centr., 1885, 274). 


Abnormal Fermentation under Unfavourable Circum- 
stances, and its Influence on the Composition of the Wine. 
By M. Barrn (Bied. Centr., 1885, 275—277). 


Kephir. By C. Haccrus (Bied. Centr., 1885, 265—270).—This 
drink, prepared by the addition of kephir ferment to milk, consists 
(three days old) of— 

Total 
Casetn. Albumin. Peptones. albuminoids. Sugar. Alcohol. Lastic acid. 


2.567 07680 00222. 33572 15376 %15°Tr. 1:3500 
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Nearly all the milk-sngar (5-9582 per cent.) is transformed into lactic 
acid and alcohol. The casein is in fine flocks, and is partly converted 
into peptone (hemialbuminose). EK. W. P. 


Extraction of Sugar from Molasses. By Darx and Possoz 
(Dingl. polyt. J., 256, 48).—On adding 100—120 parts of lime to 
100 parts of the sugar in saccharine solutions containing from 18 to 
20 per cent. of sugar, the mixture remains sufficiently fluid, at 0° to 15°, 
to be forced through filter-presses. On treating solutions of exosmose- 
molasses in a similar manner, a gelatinous mass is obtained which 
refuses to pass through the filter-cloth. At 40°, however, the mass 
becomes more fluid, whilst at 60—120° it is completely liquid and 
remains fluid, a granular precipitate being produced which can be 
filtered and washed without difficulty. The precipitate is a peculiar 
form of a calcium saccharate, to which the authors have assigned the 
name of osmotic calcium supersaccharate. The production of this 
saccharate is recommended, in order to obtain the highest yield of 
sugar from molasses. D. B. 


Turkestan Manna. By V. Marxownikorr (J. Russ. Chem. Soc., 
1884 [2], 300).—This manna, secreted by a graminaceous plant, Alhagi 
maurorum, or camelorum, is used by the natives as a surrogate for 
sugar, and known under the name tarondjabin. The crude product 
was crystallised by evaporation of its aqueous solution at the ordinary 
temperature. The crystals proved to be a saccharose, not reducing 
Fehling’s solution, and decomposed by acids, yielding an uncrystal- 
lisable glucose, which strongly reduces cupric oxide. It is considered 
by the author as identical with melezitose (Beilstein, Handb. org. 
Chemie, 578, Ist ed.). The crystals contain 1 mol. H,0, which they 
lose at 100°. It melts at 140°. The rotatory power was found to be 
{a@]p = +88°07. It seems to follow from these results that Turkestan 
manna is identical with the Persian one analysed by Villiers rs “a 

Preparation of Organic Anhydrides. (Dingl. polyt. J., 266, 
144.)—According to the Chemische Fabrik, vormals Hoffmand und 
Schoetensack, acetic anhydride is obtained by placing 250 kilos. of care- 
fully dehydrated sodium acetate in a cast-iron jacketted agitating 
vessel, heated at 140°, and passing a current of carbonyl chloride 
through the mass. A crude oil distils over, which is condensed, and 
subjected to fractional distillation. It yields 100 kilos. of practically 
pure acetic anhydride. 

For the production of propionic anhydride, sodium propionate is 
treated with carbonyl chloride at 170°. The distillate consists of 
propionic anhydride and chloride, and is subjected to fractional distil- 
lation for the purpose of separation. The chloride is formed according 
to the equation (C,;H,-CO),0 + COC], = CO, + 2C;H,COCl. The 
preparation of butyric anhydride is effected in a similar manner at a 
temperature of 200°. A mixture of butyric anhydride and chloride 
is produced, from which the anhydride is isolated by fractional distil- 
lation. When the chloride is distilled over sodium batyrate, free 
butyric anhydride is obtained. 
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Benzoie anhydride is prepared by passing carbonyl chloride over 
sodium benzoate at 360°. On distillation, the largest portion of the 
distillate comes over at 198°, and the smallest portion at 360°. The 
former is liquid, and constitutes benzoyl chloride, whilst the latter 
solidifies to a crystalline mass, melting at 40°, and represents benzoic 
anhydride. D. B. 


Creaming of Milk. By W. Ftetscumann and J. Berenpes 
(Landw. Versuchs-Stat., 31, 366—389).—These experiments, under- 
taken to determine the relationship between the fat in the skim and 
whole milk, Laval’s centrifugal separator being employed to remove 
the cream, are most fully detailed, and many tables given. The re- 
sults obtained so far show that the amount of fat in the skim milk is 
inversely proportional to the square of the number of rotations per 
minute, and directly proportional to the quantity of milk creamed. 
It was hoped that a definite relationship between the percentage of 
fat in the skim milk and the temperature would have been estab- 
lished. It was, however, observed that the percentage fell with rise of 
temperature. E. W. P. 


Preparation of Cheap Cocoa-nut Toilet Soaps. By F. Eicu- 
BAUM (Dingl. polyt. J., 256, 47).—The author discusses the so-called 
filling of soaps made from cocoa-nut oil. Soaps charged with soluble 
glass, although at first exhibiting a fine transparent appearance, 
gradually dry up and become coated with a solid crust; moreover, 
such soaps act injuriously on the skin. Salt solutions of 15 to 20° B. 
are occasionally used in conjunction with soluble glass. The behaviour 
of potash solutions is similar to that exhibited by soluble glass. Talc 
is used either alone or in admixture with soluble glass for the filling 
of inferior toilet soaps. When it is employed, it is mixed with a small 
quantity of cocoa-nut oil, and then added to the whole charge of oil. 

D. B. 

Curd Soaps. By F. Eicusaum (Dingl. polyt. J., 255, 539).—For 
the preparation of a good curd soap with silvery fracture, the author 
proposes boiling 700 kilos. of tallow with soda-ley of 15° to a clear 
jelly, and introducing 450 kilos. of palm-nut and 100 kilos. of cocoa-nut 
oil with the requisite quantity of caustic ley of 23°. The mixture is 
then boiled until a clear jelly free from froth is obtained. After the 
lapse of two hours, any scum upon the surface is removed, and the 
product salted or precipitated respectively with salt solution of 20° or 
caustic soda-ley of 40°. D. B. 


Preparation of New Colouring Matters. (Dingl. polyt. J., 256, 
134—139.)—For the production of a new blue colouring matter from 
resorcinol, R. Benedikt proposes melting resorcinol with sodium nitrite 
at 130°. The dye separates from the aqueous solution of the melt in 
the form of dark red flakes which are readily soluble in alcohol, and 

ive a blue colour on treatment with concentrated sulphuric acid. 
When heated with zinc-dust and an alkali, the colour is reduced, but 
reappears on exposing the filtered solution to the air. By this property, 
the colouring matter is distinguished from Weselsky’s diazoresorcinol, 


TECHNICAL CHEMISTRY. 945 


which on reduction and subsequent oxidation forms diazoresorufin. 
This dye gives a carmine solution having a vermilion fluorescence. 

In order to prepare B-naphthoquinolinesulphonic acid, C,;NH,°SO,H, 
Gentil recommends heating f-naphthylaminesulphonic acid with 
glycerol, nitrobenzene, and concentrated sulphuric acid. The excess 
of nitrobenzene is expelled by steam, the mass converted into the 
barium salt, filtered, and the barium precipitated by the addition of 
sulphuric acid. On evaporating the filtrate, 8-naphthoquinoline- 
sulphouic acid is deposited. It crystallises in slender white needles. 
By fusing the acid with potash, the yellow 8-hydroxynaphthoquinoline, 
C,;NH,°OH, is obtained. 

In order to prepare quinolinedisulphonic acids La Coste proposes 
heating the two isomeric quinolinemonosulphonic acids (obtained by 
treating quinoline with fuming sulphnric acid) with twice the weight 
of fuming sulphuric acid at 200—240°. On fusing the salts of the 
resulting quinolinedisulphonic acids with about 3 parts of potash or 
soda at 180—200°, the corresponding salts of hydroxyquinoline- 
disulphonic acids are obtained. In order to produce dihydroxyquino- 
lines, a larger proportion of alkali is required, and the melt is heated 
at 290—310°. 

For the preparation of quinaldinemonosulphonic acids, according to 
the Chemische Fabrik, vormals E. Schering, quinaldine is introduced 
into 10 parts fuming sulphuric acid, and the mixture heated at 100— 
150°. Three isomeric sulphonic acids are produced, the ortho- and 
para-sulphonic acids being formed at a low temperature, and the 
B-sulphonic acid, which is the primary product, at the high tempera- 
ture. The latter is sparingly soluble in water, the ortho-acid dissolves 
more readily, whilst the para-sulphonic acid is the most soluble. On 
fusing the ortho-acid with potash, orthohydroxyquinaldine melting at 
74° is obtained; the para-acid when similarly treated gives para- 
hydroxyquinaldine melting at 213°, whilst the 8-sulphonic acid forms 
hydroxyquinaldine melting at 230°. 

In order to prepare azo-dyes, the Verein chemischer Fabriken in 
Mannheim proposes to expose 1 mol. tetrazoditolyldisulphonic acid 
to the action of 2 mols. of a phenol dissolved in alkali. Thus, from 
phenol, cresols, and xylenols yellow dyes are obtained, whilst resorcinol 
gives orange-coloured dyes, and a- and §-naphthol and their sulphonic 
acids red dyes. 

According to the Farbwerke, vormals Meister, Lucius, und Briining, 
azo-colours soluble in alcohol are converted into insoluble compounds 
by acting on them with bisulphites. D. B. 


New Series of Dyes. By O. N. Wirr (Ber., 18, 1119—1121). 
—A series of induline-like dyes are formed by treating the orthazo- 
derivative of paratoluidine (melting at 118°5°) (Abstr., 1884, 742) 
with the hydrochlorides of the primary aromatic bases. The reaction 
is complicated, and resembles that which takes place in the formation 
of indulines by the action of aniline hydrochloride on amidobenzene. 
On heating a-naphthylamine hydrochloride with orthazoparatoluidine, 
a compound, C.,HsN,, is obtained, having, however, no resemblance to 
the indulines ; it forms a bright red crystalline powder, and may be 
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crystallised from aniline in the form of brilliant yeilow needles, Its 
alcoholic, and especially its ethereal solutions, exhibit a fine green 
fluorescence. Concentrated sulphuric acid dissolves it with a clear red 
colour, changing to black, then to green, and lastly to red, on gradual 
dilution with water. The hydrochloride forms red felted needles 
of bronze-like lustre, the sulphate forms a sparingly soluble crystal- 
line precipitate. Both salts are soluble in dilute sulphuric acid, 
forming brilliant red solutions which dye fabrics a fine scarlet; by 
washing with soap, the colour is changed to yellow. Alkalis preci- 
pitate the base from solutions of its salts in amorphous sulphur- 
yellow flocks, fuming srlphuric acid converts the base into a sulphonic 
acid, the sodium and barium salts of which were prepared; the 
free acid in an acetic acid bath dyes silk a fine orange colour. The 
acety] compound crystallises in pale yellow silky crystals. Judging 
from its percentage composition, this base resembles the saffranine- 
like derivative of orthotoluenediamine, which it also resembles in 
some of its reactions. The above reactions are common to all the 
amidazo-compounds in which the amidogen-group is in the ortho- 
position relatively to the azo-group; they take place with all the 
amidazo-compounds derived from §-naphthylamine as well as the 
chrysoidines ; they will, therefore, furnish useful tests for the exami- 
nation of amidazo-compounds. A. P. 


Fixing Artificial Colouring Matters by Means of Ferro. 
and Ferri-cyanides. By C. Reser (Dingl. polyt. J., 256, 42).— 


Having found that artificial dyes constituted like amines are precipi- 
tated by potassiam ferro- and ferri-cyanide, the author recommends 
the employment of these salts for fixing artificial colouring matters 
(aniline-violet, magenta, methylene-blue, &c.) on vegetable fibres. He 
also uses these compounds in the form of insoluble salts of the heavy 
metals, especially the ferro- or ferri-cyanide of zinc for mordanting 


purposes. D. B. 
Tannin-yielding Substances and their Application. By C. 
Councter and others (Dingl. polyt. J., 255, 483—488).— According 
to Councler, mimosa bark from Tasmania (I and II) and Portland 
in Victoria (III and IV) gave by analysis— 
I. II. IIT. IV. 
Solid matter........ -. 88°65 91°75 88°25 90°75 
Tannin readily soluble... 15°05 19°93 16°54 12°70 
Tannin sparingly soluble 3°83 3°18 4°66 3°60 
The bark of Quercus castanea, which is brought into Europe from 
North America in the form of compressed bales, contains from 8 to 
9 per cent. of tannin. The coarse bast fibres contains 4°73 per cent. 
of tannin, which was readily soluble, and 1°92 per cent. of sparingly 
soluble tannin ; the finer particles show 86°5 per cent. of solid matter 
and 9°35 per cent. of total tannin. 
The bark of the stem as well as the roots of the kermes oak 
(Quercus coccifera), cultivated in the south of France and the north of 
Africa, is largely employed as a tanning agent. The bark of the roots 
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is known under the name of Garouille or African bark. It. contains 
in an air-dried condition 90 per cent. of solid matter, 7°88 per cent. of 
soluble, and 0°81 per cent. of sparingly soluble tannin. 

Birch-bark from Friedrichsruh contains 3°98 per cent. of soluble 
and (97 per cent. of difficultly soluble tannin. 

Alder-bark from the province of the Riesenthal bas the following 
composition. 100 parts contain— 


Air-dried substance. Dry matter. 


Tannin. . . Tannin. 


Readily | Sparingly Readily | Sparingly 
soluble. | soluble. Total. soluble. | soluble. Total. 


May, 1882 .| 39 |82-00/ 11°15 . 11°68] 13° 0°65 | 14°25 
Dec, 1882 .| 39 | 89°30] 5°35 03 | 7°38] 5° 2°27 | 8:6 
May, 1883 .| 39 |93-20| 6-02 8°17] 6: 2°31 | 8°77 

» 1882.| 19 |89°50} 11-82 12°53] 13° 0-79 | 14°00 
» 1883 .| 19 |88°33| 8-93 11°15] 10° 2°51 | 12°62 


Russian willow-bark from one year old osiers contains in 100 
parts— 


Air-dried substance. Dry matter. 


— ~ 
Bark of Salix om Tannin 


Sparingly | Total. Sparingly 


soluble. soluble. 


Purpurea ....... 
Viminalis 
Purpurea x vimi- 
nalis........++ 
Capisca ........ 
Amygdalina ..... 


Kitner has examined a large number of samples of Austrian 
gallnuts of the year 1884, in which a good yield was obtained. 
The percentage of tannin found in the various specimens ranged 
between 28°51 and 35°02. The samples contained about 12 per cent. 
of moisture. 

In the Gerber-Zeitung, 1884, 275, Councler makes some important 
observations as to the comparative value of commercial tannin-yield- 
ing substances and extracts prepared therefrom. . Specimens of red 
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quebracho wood (Lozopterygium Lorentzi) gave the following 
numbers on analysis :— 


Tannin. 


Sparingly 
soluble. Total. 


é. 
a 
= 
@® 


17°80 
16°64 
17°14 
16°42 
19°35 
19°36 
18°17 
17 21 
18°28 


Fahr Bros. cme 


r 


“ Flora,” Actiengesellschaft ~~ Farb- 
holzfabrikate, Hamburg. ....... 


a 
@noo osts7100 


SEESESSRY 
_ 
OID Sw OmrH 
SRESSSESS 
ELSSSRRSB 
SCANSeAASY 


Bolzmann and Bésenberg, Hamburg.... 


100 kilos. cost from 16 to 18 shillings, so that the cost of 1 kilo. of 
tannin is less than 1 shilling. It appears that one half of the tannin 
in quebracho wood liquor is present in a sparingly soluble form. To 
utilise the whole of the tannin, exhaustion with hot water is recom- 
mended. Quebracho extract (solid) contained from 53°6 to 60°2 per 
cent. of tannin, liquid extract 36°3 per cent. 1 kilo. of the tannin 
costs 1‘2 to 1°5 shillings. Hungarian pine-bark contained 9°33 per 
cent. of soluble and 3°13 per cent. of difficultly soluble tannin. 100 
kilos. of bark are sold at about 11 shillings, so that the tannin costs 
1 shilling per kilo. Pine-bark extract contained only 14°12 per cent. 
of tannin, 100 kilos. cost 43 shillings, equal to 3:05 shillings per kilo. 
of tannin. The tannin in oak extract, of which 100 kilos. are sold at 
55 shillings, costs 3°22 shillings per kilo. Air-dried chestnut wood 
contained 92°89 per cent. of dry substance, 5°48 per cent. of soluble, 
and 3°01 per cent. of difficultly soluble tannin, and costs 8 shillings 
per 100 kilos., equal to 0°94 shilling per kilo. of tannin. Extract of 
sumach contained 30:1 to 30'3 per cent. of tannin, liquid extract of 
30° B. 11:55 per cent. 100 kilos. of extract cost 92 shillings, so that 
1 kilo. of tannin costs 450 shillings. Alder wood contains 0°43 
per cent. of tannin, and mountain-ash wood only 0°17 per cent. 
These woods are not suitable for the preparation of tannin extracts. 
The same applies to pines. The cones of Pinus maritima contain 0°22 
per cent. of soluble and 1:02 per cent. of sparingly soluble tannin, 
those of the common pine (Pinus sylvestris) 1:13 per cent. of 
sparingly soluble tannin. 

Simand (Gerber, 1884, 54 and 173) has determined the quantity of 
extract which it is possible to obtain from a number of tannin-yielding 
substances. The results are tabulated in the original paper. 

Eitner found that commercial oak extract is often adulterated with 


extract from chestnut wood, or wholly prepared therefrom. 
D. B. 
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A New Order of Metallic Spectra. By L. pe Boissaupray 
(Compt. rend., 100, 1437—1440).—When in observing the spark 
spectra of solutions of metals of the didymium and yttrium families, 
the liquid itself is made the positive pole, the upper surface of the 
liquid becomes luminous and gives a spectrum consisting of several 
nebulous but sometimes brilliant bands lying between 6205 and 
4765. This spectrum could not be traced to any of the known 
cerite metals, and the author was unable to obtain it with solutions of 
yttrium compounds. It is, however, identical with the bands given 
by the phosphorescence of pure yttrium compounds as observed by 
Crookes in high vacua. The direct contradiction between these 
observations is at present the subject of further experiments. 
C. H. B. 

Absorption Spectrum of Nitrogen Peroxide. By L. Br. 
(Amer. Chem. J., 7, 32—34).—The author concludes from his expe- 
riments on the absorption spectrum of nitrogen peroxide at different 
temperatures, that the absorption is entirely due to that part of the 
gas in the form of the molecule NO,, whilst that portion in the mole- 
cular form N,Q, does not produce any absorption spectrum at all. 

A.J. 3, 

Relation between the Composition and the Absorption 
Spectra of Organic Compounds. By G. Kriiss (Ber., 18, 142¢ 
—1433).—Kriiss and Ciconomides examined (Abstr., 1883, 1041) 
solutions of indigo and its derivatives, with a view to decide whether 
the replacement of hydrogen in a compound by Me, Et, NO, NH,, 
Br, &c., has a regular influence on the absorption spectrum of the 
compound. The author has now examined the absorption spectra of 
aqueous and alcoholic solutions of fluorescein, dibromofluorescein, 
tetrabromofluorescein together with its metallic derivatives, tetranitre - 
fluorescein, dibromodinitrofluorescein, methyltetrabromofluorescein, 
ethyltetrabromofluorescein, rosolic acid, and tetrabromorosolic acid, 
both with and without the addition of alkali. 

The results confirm the view previously (loc. cit.) brought for- 
ward, that the replacement of hydrogen in the benzene-ring or in the 
side-chain by methyl, oxymethyl, ethyl, and bromine, causes a shifting 
of the absorption towards the less refractive end of the spectrum, 
whilst the introduction of an amido- or nitro-group has the opposite 
effect. This shifting increases proportionally to the number of 
hydrogen-atoms when the same elements or groups are substituted 


analogously. N. H. J. M. 


Refractive Power of Chemical Compounds. By J. Kanonni- 
korr (J. pr. Chem. [2], 31, 321—363). 


Calorimetric Researches. By M. Rusyer (Zeit. f. Biol., 21, 
250—334 and 337—410). 
VOL, XLVILi, 3s 
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Heat of Formation of Ferrous Sulphide. By R. Mijttennorr 
(Ber., 18, 1365—1366).—This is the description of a simple method, 
by which the heat of formation of ferrous sulphide may be prac- 
tically demonstrated as a lecture experiment. A. P. 


Apparatus for Fractional Distillation under Reduced Pres. 
sure. By A. Gornorr and A. Kesster (Ber., 18, 1363—1364). 


New Thermo-regulator. By A. Fock (Ber., 18, 1124—1126). 


Fractional Distillation in a Current of Steam. By F. 
Rasixsk1 (J. pr. Chem. [2], 31, 428—436).—The author, in the 
course of investigations on the fractional distillation of Baku petro- 
leum in a current of steam (Abstr., 1884, 936), has confirmed 
Mendelejeff’s observation on the periodic rise and fall of the curve of 
distillation, in which the abscisse are the relative volumes of oil and 
water distilled over, and the ordinates the corresponding sp. gr. 
This periodic rise and fall occurs at equal intervals along the ordi- 
nate axis, and before each period there is observable an increase of 
fraction of the distillate. These phenomena are illustrated in the 
original paper by a series of tables. V. & ¥- 


Density of Sulphurous Anhydride at a White Heat. By C. 
Lancer and V. Meyer (Ber., 18, 1501—1504).—In these experiments, 
the apparatus was charged with nitrogen and a constant temperature 
having been attained, a measured volume of sulphurous anhydride 
was passed in. On measuring the displaced nitrogen, the following 
results were obtained :— 

I II. III. 


Sulphurous anhydride used.. 1°70 c.c. 1°75 c.c. 2°35 c.c. 
Nitrogen displaced 165 ,, 2°25 ,, 


showing that sulphurous anhydride and nitrogen expand to nearly 
the same extent at a white heat. No change in the gas could be 
detected qualitatively, but it is possible that dissociation may have 
taken place to a small extent ; this would account for the slight defi- 
ciency of nitrogen, as it is known that platinum can absorb traces of 
oxygen, and most probably it would also take up sulphur at the tem- 
perature employed. 

Experiments with oxygen and nitrogen had previously shown that 
these two gases expand to an equal extent, and from this it is con- 
cluded that their coefficient of expansion at the temperature employed 
is the same as that of all normal gases at low temperatures. Car- 
bonic anhydride gave practically the same result, although dissociation 
could be detected to a minute extent. The temperature in these expe- 
riments was registered by means of a nitrogen thermometer and found 
to be 1690°. A. K. M. 


Estimation of the Specific Gravity of Liquids at Higher 
Temperatures. By R. Scuirr (Ber., 18, 1538—1540).—For this 
purpose the author employs a pear-shaped flask completely filled with 
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the liquid under examination, and heated by being surrounded by the 
vapour of a liquid of known boiling point. During the heating, an 
accurately ground hollow stopper is attached to the capillary neck of 
the flask, in which the liquid expelled collects and cannot re-enter the 
flask on cooling. By choice of a series of liquids of increasing boiling 
points, successive determinations of the sp. gr. of a liquid at various 
temperatures are quickly made. The determination of the volume 
and expansion coefficient of the flask is best effected by determining 
the weight of mercury contained at the ordinary temperature, and 
after heating in ether vapour and in steam. A. J. G. 
Note.—A somewhat similar application of the principle of the 
weight thermometer, but only suited to the determination of the sp. gr. 
of a liquid at its own boiling point, was described by Ramsay (Trans., 


1879, 466). 


Motions of Camphor on the Surface of Water. By T. Harr 
(Chem. News, 51, 277—278).—Casamajor (ibid., 109) attributes these 
motions to the facts that the specific gravity of camphor is lower than 
that of water, and that camphor is soluble in water. The author con- 
siders both these improbable as causes of the phenomenon, and 
suggests the following explanation. The cohesion of camphor being 
small, and its adhesion for water being great, camphor tends to spread 
itself over the surface of water, in doing so the particles are kept in 
constant motion, and they in their turn give motion to the mass. 
Experiments are adduced in support of this suggestion, and substances 
with similar properties, such, for instance, as collodion, are observed 
to behave in a similar manner. D. A. L. 


Action of some Metals on Mixtures of Acetylene and Air. 
By F. Bettamy (Compt. rend., 100, 1460—1461). When a spiral of 
platinum or silver wire heated just to incipient redness is brought 
into a mixture of acetylene and air issuing from a modified Bunsen 
burner made of glass, the gaseous mixture at once detonates and 
inflames, but the spiral does not become incandescent. If, however, a 
copper spiral is treated in the same way, the wire becomes brilliantly 
incandescent, and eventually ignites the gaseous mixture. A spiral 
of iron wire behaves in a similar manner, but the incandescence is 
more difficult to obtain ; if the spiral is too hot, the gaseous mixture 
is at once ignited, if too cold the wire remains non-luminous. 

Copper or iron wire does not become incandescent in a mixture of 


air and hydrogen. C. H. B. 


New Method for Determining the Size of Molecules. By 
F. Exner (Monatsh. Chem., 6, 249—278). 


Apparatus and Arrangements of the Laboratory at Dresden. 
By W. Hempet (Ber., 18, 1434—1440).—The following are described 
with sketches : filter-press, draught arrangement for poisonous gases, 
apparatus for the preparation of hydrofluoric and hydrofluosilicic acids, 
apparatus for the evolution of oxygen. N. H. J. M. 
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Composition of Hydrogen Persulphide, and a Nacreous 
Variety of Sulphur. By P. Sapatrer (Compt. rend., 100, 1346— 
1347).—Hydrogen persulphide carefully prepared by Thenard’s pro- 
cess, and well dried, was introduced into a distillation apparatus 
consisting of a small flask with a short neck, furnished with a bulb 
tube which was surrounded by ice and connected with an air-pump. 
When the pressure was reduced to 0°04—0'1 m., and the contents of 
the flask heated to 60—85° in a water-bath, the hydrogen persulphide 
distilled regularly. Towards the clese of the-operation the tempe- 
rature was raised to about 90°, and the drops which formed in the 
neck of the apparatus became yellowish. The distillate obtained in 
this way is a brilliant, pale yellow, very limpid, mobile liquid with an 
extremely irritating odour. The analytical results agree with the 
formula H,S;, but the true composition of hydrogen persulphide is 
probably H,8,, the excess of sulphur being due to the decomposition 
which takes place in the early stages of the operation, and to sulphur 
carried over mechanically. 

When hydrogen persulphide is brought in contact with ethyl ether 
in a closed vessel, somewhat large, nacreous lamelle of sulphur are 
deposited in a short time. The same reaction takes place somewhat 
more slowly with ethyl acetate, and still more slowly with ethyl or 


amyl alcohol. This nacreous:variety of sulphur has already been 
described by Gernez. It rapidly changes into the octahedral variety, 
especially in contact with already formed octahedra. Hydrocarbons 
and derivatives such as chloroform, do not give this reaction with 


hydrogen persulphide. C. H. B. 


Rate of Transformation of Prismatic into Octahedral 
Sulphur. By D. Grernez (Compt. rend., 100, 1343—1345 and 1382 
—1385). The author has previously described the phenomena which 
accompany the conversion of superfused sulphur into the prismatic 
variety under varying conditions (Abstr., 1884, 389, 553, and 889), 
and he has now investigated in a similar manner the inverse 
changes of prismatic sulphur into the octahedral variety. Sulphur 
kept in superfusion at 97° in giass tubes, was converted into the pris- 
matic variety in the manner already described (loc. cit.), and the solid 
prismatic sulphur was then carefully touched with an octahedral 
crystal. The conversion of the prismatic into the octahedral variety 
commences at once, and gradually extends throughout the whole 
length of the tube, the progress of the change being easily traced by 
the loss of translucency. Other conditions being the same the change 
progresses through equal distances in equal intervals of time, and the 
rate at which the change travels may be termed the velocity of devi- 
trification of prismatic sulphur. The change takes place the more 
slowly the nearer the temperature approaches to 97°, at which point 
the ehange is impossible. It takes place more rapidly the lower the 
temperature, down to 54°7°, but beyond this point a decrease in the 
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temperature diminishes the velocity of devitrification. The tempe- 
rature most favourable to the change is 44—55°. The velocity of 
devitrification is greater the lower the temperature at which the 
prisms were formed, and also increases with the time during which 
the sulphur was kept in superfusion. This latter influence disappears, 
however, when the time of superfusion is very long, the rate of 
change being the same whether the sulphur was kept in superfusion for 
four or for six hours. The velocity of devitrification is very considerably 
diminished if the sulphur is originally fused at a temperature much 
above its melting point, and the same result is brought about by 
keeping the sulphur in a state of fusion for a long time, even though 
the temperature is not far above the melting point. Under certain 
conditions the rate of devitrification may be extremely slow even 
though the change takes place under the most favourable conditions 
of temperature. In all these experiments the sulphur was initially in 
the form of octahedra which had not been fused. Any previous 
fusion or crystallisation exerts a marked effect on the behaviour of 
the sulphur under different conditions, and many successive fusions, 
crystallisations, and devitrifications are necessary to bring the sulphur 
into a molecular condition characterised by a constant velocity of 
devitrifivation. C. H. B. 


Volatility of Sulphur and Mercury. By Berruetor (Compt. 
rend., 100, 1326—1328).—When gunpowder is dried in the usual 
way at 60—65° a peculiar odour is observed. This smell is due to 
the sublimation of sulphur, which also carries with it small quantities 
of the non-volatile constituents of the gunpowder. A quantity of the 
sublimate, condensed and collected on sheets of glass, had the compo- 
sition : sulphur 97°84, potassium nitrate 0°90, charcoal, &c., 1:26 = 100. 
The vapour-tension corresponding to this sublimation is too small to 
be measured. 

A bottle of iodine standing about 2°5 metres from a vessel containing 
mercury was observed after a long time to be covered with scarlet 
mercuric iodide round the stopper. This fact would seem to shov 
that the vapour which is given off from mercury at the ordinary tem 
perature has cousiderable power of diffusion, although its tension is 
extremely low. C. H. B. 


Sulphurous Anhydride in the Air of Towns. By G. Wi1z 
(Compt. rend., 100, 1885—1388).—The existence of sulphurous anhy- 
dride as a normal constituent of the air of towns is shown by the fact 
that placards coloured with red lead, posted in situations where they 
are protected from the sun and rain, become gradually decolorised, 
whereas similar placards exposed under similar conditions in.country 
air retain their colour unimpaired. The decolorised placards are 
found to contain lead sulphate and lead sulphite, the lead dioxide in 
the red lead having been converted into the former, and the monoxide 
into the latter. This decolorisation of the red lead takes place much 
more rapidly in shop windows where gas is burnt. The author has 
also frequently been able to recognise. sulphurous acid in hail, snow, 
and especially hoar frosts in the neighbourhood of towns. 
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The presence of sulphurous anhydride is undoubtedly ene of the 
most important causes which diminish the amount of ozone in the air 
of towns. 

A delicate test for a sulphite consists in adding to the substance 
some very dilute acid, a fragment of zinc, and a small quantity of 
indigo solution. In presence of a sulphite the indigo is decolorised, 
owing to the production of hyposulphite. C. H. B. 


Nature of Selenium Sulphide and of Alloys. By R. Ratnxe 
(Ber., 18, 1534—1538).—The author dissents from the view expresse«| 
by Divers and Shimidzu (Trans., 1885, 446) that the only compound 
of selenium and sulphur known as yet is selenium monosulphide, an 
considers that he has brought forward sufficient evidence to show that 
other compounds do exist, although not yet isolated in a pure state. 
He suggests that closely allied elements, or elements having but a 
feeble attraction for one another, can combine in several proportions 
to form products of the same crystalline form, citing the crystalline 
alloys of zinc and antimony obtained by Cooke, in which the zinc 


variea trom 43 to 55 per cent. without altering the crystalline form. 
A. J. G. 


Solubility of Nitric Oxide in Sulphuric Acid. By G. Lunar 
(Ber., 18, 1391—1394, and J. Soc. Chem. Ind., 1885, 447).—Allen has 
pointed out (ibid., 178) that in working with the author's nitrometer, a 
layer of froth is frequently forméd at the contact of the mercury and 
acid, and also at the surface of the acid itself. These layers of froth 
may be avoided in the first case by allowing the liquids full time to 
cool to the temperature of the air before measuring, and in the second 
by carefully greasing the stopcock and the mouth of the tube with 
the least possible quantity of vaseline. 

Allen also states that a considerable error is introduced by the 
solubility of nitric oxide in concentrated sulphuric acid, and he 
advises that the loss in this way should be estimated after measuring 
the gas by diluting the sulphuric acid with one-half its bulk of water, 
when the nitric oxide is given off and may be measured. This, how- 
ever, is not the case, as is shown by the following experiments :— 

lst. Sulphuric acid, sp. gr. 1°84, which had been saturated with 
nitric oxide at 18° and 760 mm., was titrated with a standard solution 
of potassium permanganate, the acid solution of nitric oxide being 
carefully preserved from any contact with the air. 1 c.c. of this acid 
was found to contain 0°035 c.c. of nitric oxide. A second experiment 
was made in the same way with an acid of 1°50 sp. gr. made by 
diluting the strong acid with an equal bulk of water; it was found 
that 1 c.c. contained 0°017 c.c. of nitric oxide, therefore by diluting 
an acid of 1°84 sp. gr., saturated with nitric oxide with an equal 
volume of water, only 9°0001 c.c. of nitric oxide will be given off ; 
from this it is clear that the correction for the absorption of nitric oxide 
in the sulphuric acid cannot be made by diluting the acid, and in fact 
the whole error introduced by this absorption is so small that for all 
ordinary experiments it may be safely neglected. A. F. 
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Combination of Bromine with Phosphorus Trifluoride. By 
H. Morssan (Compt. rend., 100, 1348—1350).—When carefully dried 
phosphorus trifluoride is passed into dry bromine cooled in a freezing 
mixture, an amber-coloured, very mobile liquid is obtained, which fumes 
strongly in the air and is violently decomposed by water with forma- 
tion of hydrobromic, hydrofluoric, and phosphoric acids. When 
cooled below —20° the liquid deposits pale-yellow crystals which 
quickly melt when taken from the freezing mixture. 

The liquid has the composition PF;Br, and at the ordinary tem- 
perature it gradually and somewhat rapidly decomposes into phos- 
phorus pentafluoride and yellow or red crystals of phosphorus penta- 
bromide, in accordance with the equation 5PF;Br, = 3PF; + 2PBr;. 

C. H. B. 

Compounds of Arsenious Oxide. By F. Riporrr (Ber., 18, 
1441).—Schiff and Sestini have recently examined the compounds 
which arsenious oxide forms with potassium iodide and bromide (this 
vol., p. 723), but they were unable to obtain the corresponding com- 
pound with potassium chloride. This may be obtained as a crystalline 
powder when a solution of potassium chloride (10 grams) and potas- 
sium arsenite (50 grams) in warm water (200 c.c.) is left to cool 
slowly ; also by mixing a 10 per cent. solution of the chloride with a 
50 per cent. solution of the arsenite. It forms hexagonal scales of 
the formula 2KCI1,2As,0; + H,O. The compounds with potassium 
bromide and iodide may be obtained in the same way and crystallise 
in hexagonal scales and prisms respectively. A. K. M 


Sulphides of Cerium and Lanthanum. By P. Divier (Compt. 
rend., 100, 1461—1463).—A current of dry hydrogen sulphide was 
passed over cerosoceric oxide heated in a porcelain or carbon dish in 
a porcelain tube. The reaction commences below the melting point 
of glass. The sulphide obtained is vermilion or black according to 
the temperature. It forms a porous mass of sp. gr. 51, and seems to 
be infusible. It does not alter when exposed to air at the ordinary 
temperature, but it burns below a dull red heat with production of 
sulphurous anhydride and cerosoceric oxide. It has the composition 
CeS if Ce = 94, or Ce.8; if Ce = 141; is only slowly decomposed by 
warm water, but dissolves readily even in very dilute acetic acid with 
evolution of hydrogen sulphide and without precipitation of sulphur. 
When treated with alkaline sulphides, it undergoes alteration, but 
does not become crystalline. It can, however, be obtained in red 
translucid crystals by passing dry hydrogen sulphide over a fused 
mixture of sodium chloride and anhydrous cerium chloride and 
extracting the soluble salts with water. 

Lanthanum yields a similar compound under the same conditions, 
but this is yellow and is much more easily decomposed by water. 

The readiness with which the cerite metals form sulphides stable in 
presence of water at the ordinary temperatures distinguishes them 
from metals of the aluminium-group. C. H. B. 


Formation of Red Silver Solutions by Reduction. By O. v. 
o. Prorpten (Ber., 18, 1407—1408).—From results obtained by 
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Wahler (Annalen, 30,1) it seemed probable that all soluble argentous 
salts and their solutions would have a red colour. This view is con- 
firmed by experiments described by the author. A concentrated 
solution of silver nitrate, when treated with phosphorous acid, assumes 
a red colour which becomes more and more intense until the separa- 
tion of a black powder (silver or argentous oxide) occurs. The red 
colour is also produced when a solution of silver nitrate and nitric 
acid is treated with sulphurous anhydride. 

The formation of a red solution from Wohler’s solid salt, and the 
fact that the solutions remain red in presence of free nitric acid, and 
give absorption spectra consisting chietly of a red band without charac- 
teristic lines, make it probable that the liquid really is a solution of an 
argentous salt, and does not contain metallic silver in solution or in 
suspension. The author intends continuing the investigation, espe- 
cially with regard to the behaviour of the red solutions towards 
hydrochloric acid. N. H. J. M. 


Action of Light on Silver Chloride. ByS. B. Newsury (Amer. 
Chem. J., 6, 407—411).—The author worked as follows:—In each 
experiment the quantity of silver nitrate necessary to produce 0°1 gram 
of silver chloride was dissolved in 100 c.c. of water and a very minute 
excess of sodium chloride, dissolved in the same quantity of water, 
added. The finely suspended precipitate was exposed to light for 
varying periods, a current of air being continually drawn through 
the liquid to hinder subsidence and carry off any chlorine liberated. 
The precipitate was then collected on a Gooch filter and dried at 140°. 
Blank experiments (where light was excluded) yielded 0°0996—0-0997 
gram silver chloride. After weighing, the exposed precipitate was 
treated with hot ammonia and the residual silver weighed. Four 
experiments, where the exposure was continued for several days, 
gave— 


Loss beyond Metallic silver 
Weight of — experimental Metallic calculated 
precipitate. error. silver. from loss. 


0°0967 00029 00054 0°0085 
0-0979 0:0018 0°0076 0°0054 
00969 0°0027 0:0078 0°0081 
0°0982 0°0015 0-0062 0°0045 


When small quantities of stannous chloride are added to the mix- 
ture, before exposure to light, blackening takes place more rapidly and 
subsidence is much slower and less complete. The grey precipitate 
obtained consisted almost wholly of finely-divided silver. 

All attempts to isolate a subchloride from the blackened silver 
chloride precipitate proved unavailing. Ammonia, sodium thiosul- 
phate, potassium cyanide, and sodium chloride were employed as 
solvents for the silver chloride, but in each case metallic silver only 
was left. 

The author also endeavoured to prepare silver subchloride by von 
Bibra’s method (this Journal, 1875, 1162) of reducing silver citrate 
in hydrogen and treating the residue with hydrochloric acid, but the 
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resultant compound when treated with a dilute solution of sodium 
chloride only yielded metallic silver. 

The author considers that these results support the view of the non- 
existence of the subchloride, as otherwise it must be assumed that 
this subchloride is decomposed into silver and silver chloride by the 
action of a cold, dilute solution of sodium chloride, which is highly 
improbable. L. T. 'T. 


Action of Potassium Permanganate on Sodium Thiosul- 
phate. By M. Griser (Monatsh. Chem., 6, 329—333).—According 
to Morawski and Stingl (Abstr., 1879, 204) potassium permanganate 
can effect complete oxidation in neutral solutions, and is thereby con- 
verted into KH;Mn,Oy. On the other hand, it is maintained by 
Honig and Zatzek (Abstr., 1884, 151) that this oxidation of sodium 
thiosulphate can take place in alkaline solutions of potassium per- 
manganate only, and that the manganite formed has the composition 
KH;Mn,O,. The author has examined this question, and shows that 
the potassium carbonate used by the last-named chemists to pro- 
duce the alkalinity of the solution, has no part in the reaction, that 
sodium thiosulphate is completely oxidised by a neutral solution of 
potassium permanganate, and that the manganite, KH,;Mn,O,, is 
tormed, thus :— 


3Na,8,0, + 4K.Mn,0, + 3H,0 = 2KH;Mn,O + 3Na.SO, + 3K.,S0Q,. 
P. P. B. 


Mineralogical Chemistry. 


Chemical Examination of Nocerine. By E. Fiscuer (Zeit. 
Kryst. Min., 10, 270—272).—The nocerine examined came from 
Sarno-Nocera. The analysis gave the following results :— 


Al. Ca. Mg. K. Na. F. O. Total. 
438 2692 1752 O51 247 376 114 10080 


Subtracting the percentage of Al, K, and Na, the mineral has the 
formula 2(CaMg)F, + (CaMg)O. B. H. B. 


The Borax Deposits in California and Nevada. (Pharm. J. 
Trans. [3], 15, 874.) 


Borax Deposits. By H. G. Hanks (Third Annual Report of the 
State Mineralogist of California). This report, which covers 111 
pages, contains an exhaustive description of the borax deposits of 
California and Nevada. B. H. B. 


Colemanite from California. By C. Boprewie and G. v. Rata 
(Zeit. Kryst. Min., 10, 179—186). The mean of a number of analyses 
was— 
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H,0. CaO. B,O;. Total. 
I. 22°26 27°42 49°70 99°38 
II. 21°87 27°22 50°91 100-00 


IT is the theoretical composition corresponding to the formula 
Ca,.B,0,, + 5H,O. The crystals are monoclinic; the axial elements 
being a: b: c = 0°7769 : 1 : 0°5416. The authors have observe: 
14 forms, all of which are given in A. W. Jackson’s list (Abstr., 1885, 
358). 

2 Arzruni (Zeit. Kryst. Min., 10, 272—276), working indepen- 
dently, has observed 20 forms. J. T. Evans (Zeit. Kryst. Min., 
10, 316), the original discoverer of the mineral, gives the following 
analysis :— 


H,0. CaO. B,O3. Total. Sp. gr. 
21°84 27°18 50°98 100-00 2°428 


(Compare also Abstr., 1835, 224). B. H. B. 


Calaite, Pseudomorphous after Apatite, from California. By 
G. E. Moore and V. v. Zepuarovicn (Zeit. Kryst. Min., 10, 240—251). 
—The calaite was found by J. D. Whitney in granite at Taylor’s ranch, 
Fresno Co. The measurements of V. v. Zepharovich prove it to have 
undoubtedly the form of apatite. The mean of four determinations 
gave xc = 40° 35’; and in apatite, this angle is 40° 18’, according to 
Koksharow, or 40° to 40° 30, according to Breithaupt. The analysis 
by G. E. Moore gave the following results :— 


Al,Q3. Fe,03. CuO. P.O;. H,0. Total. Sp. gr. 
35°98 2°99 7°80 33°21 19°98 99°96 2°8U6 


This agrees fairly well with the analysis of calaite from Nichabur, by 
Church (Chem. News, 10, 290). A characteristic property of calaite 
is the brown colour it acquires on ignition. In order to determine 
the relation between this change of colour, and the loss of water, 
an experiment was made with the following results :— 


Loss of weight. Percentage of 
Colour. Temperature. at ihn 


White. ..cccccccccccece 180° C. 0 °0248 2°57 
Begins to brown........- Red heat 0°1612 16°72 
Dark-red heat 0°0010 0°10 
Cherry-red heat 0°0013 0°13 
High red heat 00021 0°22 
Chocolate-brown........| White heat 0 +0034 0:35 


0°1938 20 °C9 


From this, it appears that the dark colour produced on heating is 
not so dependent on the loss of water as on the formation of a new 
copper compound by the action of heat. This is confirmed by the 
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microscopic examination, which shows that the blue colouring copper 
compound is not uniformly distributed through the calaite, but that 
it occurs principally in the more central portions of spherolites. 

From the analysis, the formula— 


Al,(OH);(PO,)2,4H,0 + Al,(O;CuH)(PO,)2,4H,0, 


is calculated. This formula, however, does not take into account the 
fact that the cupriferous compeund is decomposed more easily by heat 
than the compound free from copper; this property does not well 
agree with the theory of two similar phosphates. The analytical 
results, however, also allow the assumption that a copper aluminate is 
present with the aluminium phosphate. It is true that up to the 
present time but one copper aluminate is known, that is the mineral 
described by Church (this Journal, 1870, 1) as namaqualite. As- 
suming, then, that the copper is present in the calaite as namaqualite, 
the formula may be written— 


5Al,(OH),(PO,)2,2H,0 + al[o,(<29™)], “4.0, 


in which the aluminium phosphate has the constitution of wavellite, 
less 25 mols. of water. B. H. B. 


Manganese Arsenates from Nordmarken in Wermland. By 
H. Sséaren (Zeit. Kryst. Min., 10, 113—155).—The author describes 
the four new minerals discovered in 1884 at the Moss mine. Three 
of these minerals—allactite, diadelphite, and synadelphite—were dis- 
covered by H. Sjégren, the fourth—hemafibrite —by L. J. Ingelstrém. 

Allactite is monoclinic, isomorphous with the vivianite and pharma- 
colite groups. a:b: ¢ = 0°6127: 1: 0°3338. B = 84°16’. It usually 
occurs in the forms: coPco, eo P38, — Poo, + Roo, — 424. It 
possesses a distinct cleavage parallel to — Poo, and less distinct 
parallel to oPoo. H. = 45. It has a glassy lustre, is transparent, 
and strongly trichroic. The usual colours are hyacinth-red and 
olive-green. The streak is brownish-grey. The mineral is optically 
biaxial, with negative double refraction. The plane of the optic 
axes coincides with the plane of symmetry. Sp. gr. 3°8. Analysis 
gave the following results :— 


As,0;. MnO. MgO. H,0. Total. 
28°76 62°19 0°55 8°97 100°47 


corresponding to the formula Mn;O,(AsO).,4MnO,H,. The mineral 
is easily soluble in acids, and almost infusible before the blowpipe. 
It occurs with several hydrated manganese arsenates, magnetite, haus- 
mannite, and fluorspar, in a limestone vein at the Moss mine. 

2. Hemafibrite is rhombic, isomorphous with scorodite and strengite. 
a:b:c¢ = 0°261:1:1:1502. The formsare: coP, P2, coPoo. It 
occurs but rarely crystallised, usually in drusy cavities filled with 
radiated aggregates. The cleavage is parallel to co P co and distinct. 
H. = 3. Colour, brownish-red to garnet-red, with vitreous lustre; 
powder and streak, brick-red; translucent to transparent. The plane 
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of the optic axes is parallel to the macrodiagonal pinacoid. The 
primary bisectrix, which is positive, coincides with the vertical axis. 
Sp. gr. 3°5 to 3°65. Analysis gave the following results :— 


As,03. MnO. FeO. H,0. Total. 
30°76 57°94 0°79 12°01 101°50 


corresponding to the formula As,O,Mn,0,,3MnO + 5H,O. The mineral 
was found at the Moss mine, where it occurs ina vein of calcite, 
diallogite, and hausmannite. 

3. Diadelphite is hexagonal, rhombohedral; @:c = 1 : 0°8885. 
Observed forms, +R, +2R, +?R, and OR, with the first-named 
rhombohedron predominating. H. = 35. The colour is brown-red 
to garnet-red ; streak, light chocclate-brown ; translucent; optically 
uniaxial, with negative double refraction. The majority of the 
crystals, however, exhibit optical anomalies. Sp. gr. 3°3 to 3:4. 
Analysis gave the following results :— 


As,O;. Mn0. CaO. MgO. Al,O,;+F,0;. H,0. Total. 
22°54 50°98 6°71 5°38 8°61 14°02 102°24 


corresponding to the formula As,O,(AlFeMn),0, + 8MnO,H.. 

4. Synadelphite is monoclinic ; isomorphous with lazulite and liro- 
conite. a:b:c = 0°8581:1:0°9192. B = 90°0’. The usual forms 
are coPco, + }Poo, — }Poo, coP2, oo P3, +P, —P. Colour, 
black ; streak, light chocolate-brown. H. = 45. The plane of the 
optic axis is perpendicular to the plane of symmetry; axial angle 
small. Sp. gr. 3'46—3'5. Analysis gave the following results :— 


As,0;. Mn,03. Al,03. Fe,0; MnO. CaO. MgO. H,O. Total. 
29°31 1179 O16 4123 3571 376 219 11°39 101°54 


corresponding to the formula As,O,(AIlFeMn),0, + 5MnO,.H). 
B. H. B. 

Mineralogical Notes. By E. F. Smita (Amer. Chem. J., 6, 
411—414).—The author has found pectolite at Hosensack Station, 
Lehigh Co., Pa., in grey acicular crystals of sp. gr. 2°6. Titanite 
was also found about two miles from the above spot. Analyses of 
these minerals are given, as also of the following from new localities : 
glauconite from French Creek, Chester Co., Pa., heulandite, apo- 
phyllite and menaccanite near Adamstown, Lancaster Co., Pa., sttl- 


bite from Rautenbusch and Fegley’s Mine, Berks Co., Pa. 
h, F. F. 


Synthesis of Anorthite. By S. Meunier (Compt. rend., 100, 
1350—1352).—On taking down one of the furnaces at the gas works 
at Vaugirard, the stony matter formed by the fusion of the refractory 
substances composing the bottom of the furnace was found to contain 
distinct crystals, which in their composition and optical properties are 
identical with natural anorthite. The stony matter surrounding these 
crystals was impregnated with microliths of the same mineral, and 


dark-coloured rhombic tables of pyroxene were also present. 
C. 


H. B. 
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Ottrelith Rocks of Ottré and Viel-Salm. By L. v. Wervexe 
(Jahrb. f. Min., 1885, 1, 227—235). 


Organic Chemistry. 


Derivatives of Cyanmethine. By P. Kexurr (J. pr. Chem. [2], 
31, 363—382).—Although cyanmethine, prepared by a method ana- 
logous to that for cyanethine (comp. Absir., 1883, 633) would be 
considered to be a homologue of it, yet the difference in properties 
between the two substances is most marked. Thus bromocyanethine 
is produced only by protracted heating of cyanethine and bromine in 
sealed tubes, but bromocyanmethine is formed by shaking a hydro- 
chloric acid solution of cyanmethine with bromine; the latter 
compound forms with nitrous acid the nitrate of a bromory-base, 
C;H;BrN,0,HNOs, which crystallises in long white needles, melting 
with decomposition at 158°, insoluble in ether, readily soluble in 
water; the silver salt of the bromoxy-base, C;H.BrAgN,0, is crystal- 
line. Secondly, with chlorine cyanethine forms trichlorocyanethine, 
but cyanmethine under the same conditions gives chlorocyanmethine 
dichloride, CsHsC1N;,Cl.; the latter substance sublimes at 200°, and 
readily gives up a molecule of chlorine; with nitrous acid, it forms 
the nitrate of a chloroxy-base, C;H;C1N.O,HNOs, which melts at 133°; 
but trichlorocyanmethine gives under the same conditions the nitrate 
of a trichloroxy-base. 

Phenyl cyanate in solution in benzene and cyanmethine, when 
heated together, combine directly with formation of carbanilidocyan- 
methine, PhaNH-CO:NH:C,H,N;; it crystallises in needles melting at 
225°; is readily soluble in benzene, alcohol, and chloroform; with 
bromine, it forms a dibromo-derivative, an amorphous substance 
melting at 238°. Similarly phenyl cyanate and monobromocyan- 
methine form monobromocarbanilidocyanmethine, 


PhNH:-C O-N H-C,H,BrN,, 


crystallising in needles which melt at 190°. The formation of cyan- 
methine from methyl cyanide and sodium appears to be conditioned 
by the pressure under which the reaction is effected; thus when 
methyl cyanide and sodium were heated together in a vessel, connected 
with a manometer, which showed a pressure of 11 atmos. from the 
marsh-gas generated, the yield of cyanmethine was satisfactory; but 
under ordinary pressure, in an atmosphere of carbonic anhydride, no 
cyanmethine was produced. V. H. V. 


Action of Chlorine on Isobutyl Alcohol. By H. Boguitton 
(J. Pharm. [5], 11, 654—657).—By the action of chlorine on isobutyl 
alcohol there are obtained (1) isobutyl chloride, (2) a crystalline 
substance of the formula C,H,C1O,, either a chlorisobutaldehyde or 
more probably a polymeride thereof ; it forms long, colourless, acicular : 
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prisms, melts at 106°, boils at 173°, and is insoluble in water and 
glycerol, soluble in hot alcohol, carbon bisulphide, light petroleum, 
&c.; (5) a colourless liquid of the formula C4H,;ClO,, and of 
penetrating odour; sp. gr. 0°967 at 15°; it boils at 184—186°, is 
insoluble in benzene, water, and glycerol, sparingly soluble in carbon 
bisulphide, soluble in alcohol, ether, and chloroform; (4) a liquid 
boiling at 216-—218°, and still under investigation. A. J. G. 


Non-acid Constituents of Beeswax. By F. Scnuwarse 
(Chem. Centr. [3], 16, 354—355).— Beeswax after removal of the 
cerotic acid was saponified with alcoholic soda, and the dried soap 
extracted with light petroleum. A mixture of alcohols was obtained, 
melting after fractionation between 62° and 82°. From the lower 
melting portions, two hydrocarbons belonging to the paraffin series 
were extracted, forming about 5 per cent. of the original wax. From 
the higher fractions, the alcohol, C;,H.O, melting at 85°, was 
isolated, which, on fusion with soda-lime, yielded a ketone melting 
at 97—99°, and an acid melting at 88°5—89°; the latter was purified 
by conversion into its lead salt, and crystallises in small needles. 
The magnesium, silver, and copper salts were also prepared. The 
methyl ether crystallises in silky needles melting at 71°, and distils 
without decomposition at the ordinary pressure; the ethyl ether 
melts at 69°5—70°, and decomposes on distillation. 

The lower melting fractions when heated with soda-lime gave two 
acids, with formule ranging from CHO, to C.,H,O.. In opposi- 
tion to Brodie, the author considers the formula of the highest 
melting alcohol in beeswax to be C;,H4,O, instead of CyH,.0. 

J. K. C. 

Reactions of Saccharin. By P. Herrmayn and B. Totens 
(Ber., 18, 1333—1336).— Saccharin does not yield any levulinic 
acid when digested with hydrochloric acid for 20 hours at 100°. 
Kiliani has suggested (Ber., 15, 2957, Abstr., 1883, 963) that sac- 
charin contains a methyl-group, and is a lactone of saccharic acid, 
this latter being regarded as a substituted lactic acid of the formula 
HO-CH,-CH(OH)-CH(OH)-CMe(OH)-COOH. The author confirms 
this hypothesis by showing that saccharin yields iodoform when 
treated with potassium iodide and aqueous soda, and potassium lac- 


tate when fused with potash. A. P. 


Separation of Raffinose from the Molasses of Beetroot 
Sugar. By C. Scuermcter (Ber., 18, 1409—1413).—An aqueous 
solution of the crystalline products obtained by Steffen’s process from 
molasses, was warmed with strontium hydroxide (1 mol. to 1 mol. 
sugar), the solution was cooled, when about 75 per cent. of the 
sugar separated out, and filtered. The solution was boiled with 
an excess of strontium hydroxide, and the mixed precipitate, con- 
taining raffinose and cane-sugar, collected and washed with a 10 per 
cent. boiling strontium solution ; the mixed saccharate was then de- 
composed with carbonic anhydride, and the product treated twice as 
above described. Ultimately a syrup was obtained consisting chiefly 
of raffinose, and this was purified by means of alcohol. The author 
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intends investigating its properties. Its probable identity with 
sugars obtained by Loiseau and by Ritthausen was shown by Tollens 
(this vol., p. 368). N. H. J. M. 


Formation of Amines from the Amides of the Fatty Series. 
By R. Sewerr (Ber., 18, 1355—1357).—Ethylaniline is obtained by 
heating acetanilide with sodium ethoxide in a sealed tube for 36 
hours, at 170—200°; water must not be present. 

Ethylamine may be obtained by treating acetamide in a similar 
manner, a quantity of ammonia is, however, formed at the same time. 

A. P. 

Reduction of Nitrodimethylamine. By A. P. N. Francurmmonr 
(Chem. Centr., 1885, 381—382).—A saturated aqueous solution of 
the amine was treated with acetic acid and zinc-dust in small portions 
at atime. When the reaction was over, the whole was filtered and 
distilled with soda in excess: the distillate was found to contain 
unsymmetrical dimethylhydrazine. The formula of nitro-dimethyl- 
amine is therefore Me,N-NO,. J. K. C. 


Constitution of the Additive Compound of Propionitrile and 
Hydrogen Chloride. By A. Micuags and J. F. Wine (Amer. 
Chem. J., '7, 71—74).—When this additive compound is treated with 
aniline, a basic substance, C,H,,N2, is obtained, regarded by the 
authors asa propenylphenylamidine, NH: C:NHPh. It crystallises in 
rhombohedrons, melts at 68°, is insoluble in water, soluble in alcohol 
and ether, and has basic properties. When boiled with water, it is 


decomposed into ammonia and propionanilide. The platinochloride, 
(CyH,,N»2)2,H,PtCl,, erystallises in yellow prisms. A basic substance 
is also obtained by the action of sodium phenyloxide on the additive 
compound, The authors conclude from these results that propionitrile 
hydrochloride has the constitution CEtCl: NH. A. J 


Diisobutylketine. By E. Lane (Ber., 18, 1364—1365).—Diiso- 
butylketine, C\yH.sN2, is obtained by reducing isonitrosobutylketone 
(Abstr., 1883, 572) with tin and hydrochloric acid; it forms a clear 
yellow oil, boils without decomposition between 242° and 244°, and is 
precipitated from its acetic acid solution by bromine, as an orange- 
coloured powder. The platinochloride, CyH.,N2,H,PtCh, forms mag- 
nificent orange needles. A. P. 


Propionic Acid and some of its Derivatives. By C. A. 
Lopry pe Bruyn (Chem. Centr., 1885, 356—357).—Propionie acid 
melts at —23°, and boils at 141° under 756 mm. pressure ; its vapour- 
density only becomes normal at about 260°. Propionyl bromide boils 
at 103—104°: its ethereal solution when treated with silver cyanide in 
small portions at a time, yields dipropionyl dicyanide in fine crystals ; 
this melts at 59°, and boils at 21U—212°; the author concludes that 
it is not identical with the cyanide obtained by Claisen and Moritz. 

J. K. C. 

Conversion of Lactonic Acids into Lactones. Action of 

Sodium Ethylate on Isocaprolactone. By H. Expmann (Annalen, 
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228, 176—198).— Boiling with dilute sulphuric acid converts 
phenylparaconic acid into phenylbutyrolactone, and similar treatment 
converts terebic acid into the isocaprolactone described by Bredt 
(Annalen, 208, 55). 

A mixture of pseudopyroterebic acid and isocaprolactoid is formed 
by boiling an alcoholic solution of sodium ethoxide with isocaprolac- 
tone. The crude product is dissolved in water, acidified with dilute 
sulphuric acid, then boiled for a few minutes, and afterwards ex- 
tracted with ether. To separate the acid from the isocaprolactoid, 
the ethereal solution is shaken with sodium carbonate. The crude 
acid is purified by distillation in steam, and conversion into the 
calcium salt, Ca(C,;H,O.). + 3H,O. Both the calcium and silver 
salts of pseudopyroterebic acid are more soluble in water than the 
corresponding pyroterebates. 

Pseudopyroterebic acid is a colourless liquid, lighter than water. 
It boils at 202°, with partial conversion into the lactone. Bromine 
readily unites with the acid to form a non-crystallisable oily liquid. 

Isocaprolactoid, C\2H,.Os, forms monoclinic crystals, 8 = 86° 23’; 
a:b:c = 1:0704:1:0°9735. It is soluble in the usaal solvents with 
the exception of cold water. On decomposition with baryta-water, 
isocaprolactoid yields a hydroxy-acid, HO-C,H,O-COOH + 4H.0, 
which melts at 79°. The acid forms a soluble barium salt which 
crystallises in needles, and a sparingly soluble silver salt. On boiling 
with water the acid is converted into isocaprolactoid, and a neutral 
substance possessing an odour of peppermint. 

The constitution of isocaprolactoid and the hydroxy-acid may be 
represented by the formala— 


H.: H ° -C 
GeO OSS p> Clin 


Isocaprolactoid. 


<To>? :C(COOH)-CH,CMe,-OH. 


Hydroxy-acid. 


W. C. W. 


Decomposition of Organic Acids under the Influence of 
Light. By H. pe Vries (Chem. Centr., 1885, 219).—The author 
has exposed solutions of oxalic, malic, citric, and tartaric acids to the 
light, and finds that they are gradually decomposed if free access of 
air be allowed. The neutral salts of these acids become alkaline 
under like circumstances. Ferric salts are reduced to ferrous, the 
iron acting as a carrier in conveying the oxygen to the organic acids. 
A small quantity of iron is sufficient to oxidise large quantities of 
these acids, and on keeping the oxidised solutions in the dark the iron 
soon reassumes the ferric state. J. K. C. 


Action of Nitric Acid on certain Dibasic Acids. By A. P. 
N. Francuimont (Chem. Centr., 1885, 380—381).—Continuing his 
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researches on the homologues of oxalic acid, the author found that 
malonic acid lost both its carboxyl-groups on treatment with nitric 
acid, yielding dinitromethane instead of nitro-acetic acid, as stated by 
Kolbe. No mononitromethane is formed by this reaction. Succinic 
acid dissolves in concentrated nitric acid without decomposition, 
whereas isosuccinic acid evolves carbonic anhydride at once: when 
the latter was prepared from malonic acid, only one molecular pro- 
portion of carbonic anhydride was evolved ; whilst that prepared from 
a-propionic acid yielded a little more, but never two molecular pro- 
rtions. Fumaric, maleic, citraconic, and itaconic acids do not 
yield carbonic anhydride when dissolved at the ordinary temperature 
in nitric acid. J. K. C, 


Chelidonic Acid. By L. Harrmncer and A. Liesen (Monatsh. Chem., 
6, 279—328)—(Compare this vol., p. 47; also Abstr., 1883, 870; 
1884, 1196; this vol., p. 811).—Comanie acid from chelidonic acid.— 
The resolution by heat of chelidonic acid into pyrocomane and carbonic 
anhydride has already been mentioned (Ost, this vol., p. 49); if this 
decomposition is effected in a vacuum at 220—230°, then the comanic 
acid, described by Ost, is obtained as well. By heating monocethyl 
chelidonate at 225° it is decomposed into carbonic anhydride and ethyl 
comanate, melting at 102°, and identical with that described by Ost 
(loc. cit.). This compound when heated with lime-water is decom- 

ed into calcium formate, calcium oxalate, acetone, and ethyl 
alcohol. Pyrocomane is regarded as forming the nucleus of cheli- 
donic and comanic acids, and is represented as having the constitution 
00<tn : ae The first of these acids is a dicarboxyl-derivative 
of this nucleus, the second a monocarboxyl-derivative. 

Diethyl chelidonate crystallises in the triclinic system; a:b:¢ = 
1:5794 : 1 : 0°5033; observed faces, co P co, co P&, OP, 2’P’ %, Po; 
co P’, OP’. 

Ammonchelidonic acid (Abstr., 1883, 871) is prepared by decom- 
posing calcium chelidonate with ammonium carbonate, boiling the 
solution with ammonia, and precipitating with hydrochloric acid. 
lt is a white powder, insoluble in cold water, sparingly soluble in 
hot water, and soluble in alkalis, forming colourless solutions. It 
yields a yellow coloration with ferrous salts, a reddish-yellow with 
ferric salts, and a gelatinous precipitate with silver nitrate. It is a 
feeble base; when heated with concentrated hydrochloric acid in 
sealed tubes it forms a hydrochloride, C;H;NO;,HCl + H,O, which 
is decomposed by water. Ammonchelidonic acid is resolved by heat 
into carbonic anhydride and oxypyridine (Joc. cit.). 

Dibromammonchelidonic acid, C;H;Br.NO; + 2H,0, is formed by 
the action of bromine on ammonchelidonic acid suspended in water; it 
crystallises from hot water in needles, and is decomposed by heat into 
dibromoxypyridine (Joc. cit.) and carbonic anhydride. 

Methylammonchelidonic acid, CsH;NO;, is prepared by heating 
together methylamine and chelidonic acid in sealed tubes at 100° ; it 
crystallises from water in shining granules, and gives an intense yellow 
coloration with ferric chloride (Abstr., 1884, 1196). Heated at 180° it is 
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decomposed into methyloxypyridine, C;H,NO, and carbonic anhydride. 
It is not decomposed by hydrochloric acid but forms a hydrochloride, 
and is converted by bromine into a dibromomethylammonchelidonic 
acid, which is resolved by heat into dibromomethyloxypyridine, 
C;NH,MeBr,0, melting at 196°. Aniline and chelidonie acid yield a 
phenylammonchelidonic acid (loc. cit.) crystallising in silky needles, 
which when heated yields a phenyloxrypyridine. 

Dimethylamine decomposes chelidonic acid with formation of 
oxalic acid and acetone. 

Oxypyridine or pyridon.—This compound may be prepared as above 
described, or by distilling ammonchelidonic acid at 230—240° in a 
vacuum. It crystallises from water in crystals containing 1 mol, H,0, 
melting at 66—67°; the dehydrated crystals melt at 148°5°, and boil 
at 350°. It is easily soluble in water, sparingly soluble in ether, 
benzene, and chloroform. The crystals belong to the monosymmetric 
system, a:b:¢ = 0°548:1:1°496. B = 85° 37’; coPco, Poo, 
PR co, co P,coP,, P. Its platinochloride is soluble in water, and forms 
granular crystals, having the composition (C;H;NO),,H,PtCl, + 2H,0. 
It crystallises in the monoclinic system, a : b : ¢ = 1°3561 : 1 : 0°9485. 
coPco, coRco, Roo, co P, 2P2. Like pyridine platinochloride, it 
is decomposed by boiling with water, forming a light-yellow sparingly 
soluble compound, having the composition (C;H;NO).PtCl + 
(C;H;NO).,H,PtCl, + H,O0. Oxypyridine is converted into methyl- 
oxypyridine by the direct action of methyl iodide, showing that the 
methyl-group does not replace an atom of hydrogen in a hydroxyl- 
group, but one combined with nitrogen. The absence of a hydroxyl- 
group in oxypyridine is demonstrated by its inability to form acetic 
derivatives when heated with either acetic chloride or anhydride. 
Methyloxypyridine forms a radiated crystalline, deliquescent mass, 
melting at about 89°. With bromine it forms the dibromo-deri- 
vatives already mentioned, melting at 196°. Its platinochloride, 
(C,H,NO).,H,PtCl, + H,O, forms large triclinic crystals ; axial ratio 
a:b:c¢ = 12589: 1 : 0°9294, 

Methyloxypyridinemethylium chloride is formed by acting on the 
product of the action of methyl iodide on pyridine with silver 
chloride. Its platinochloride, (C;H;MeNO,MeCl),PtCh, is sparingly 
soluble in water, and crystallises in red monoclinic crystals; a: b:¢ = 
0°6997 : 1: 04203. Silver oxide and caustic alkalis resolve the 
methylium chloride into methyloxypyridine and methy] alcohol. 

Chloropyridine, C;NH,Cl, is formed by the action of phosphorus 
pentachloride on oxypyridine ; it is a liquid, boiling at 147—148", is 
soluble in water, its platinochloride forms a reddish-yellow crystalline 
precipitate. By the action of hydriodic acid it is converted into éodo- 
pyridine, and by sodium methoxide into a methoxypyridine isomeric 
with methyl oxypyridine, which boils at 190°5—191°, is miscible with 
water, has an odour like that of pyridine, and possesses an alkaline 
reaction. P. P. B. 


Formation of Methyl Racemate from Methyl Dextro- and 
Levo-tartrates: Vapour-density of Ethyl Racemate. By R. 
Anscutirz (Ber., 18, 1897—1400).—Dimethyl levotartrate resembles 
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dimethyl dextrotartrate, except in its eptieal properties; it melts at 
48° and boils at 160° under about 16 mm. pressure. When warmed 
with dimethyl dextrotartrate, or when mixed with it in solution in 
methyl] alcohol, it yields methyl racemate. 

A vapour-density estimation of ethyl racemate pointed to the 
simple formula C,H,,O,, a result not unexpected, as methyl] racemate, 
dextro- and levo-tartrate, ethyl racemate, and ethyl dextrotartrate all 
have almost the same boiling point at both ordinary and reduced 
pressures. It is probable that racemic acid is a combination of 
dextro- and levo-tartaric acids, and that the ethyl salt dissociates into 
its two constituents at the temperature at which the vapour-density 
estimation was made, recombination occurring on cooling. This 
would confirm the hypothesis of Kekule and Anschiitz (Ber., 14, 717) 
that fumaric acid consists of dextro- and levo-maleic acids (although 
the vapour-density of ethyl fumarate agrees with the simpler formula) 
as fumaric acid is converted by oxidation into racemic acid. 

N. H. J. M. 

Trihydroxyadipic Acid. By H. Krvrant (Ber., 18, 1555—1558). 
—Trihydroxyadipic acid, C,H;(OH);(COOH),, crystallises in mono- 
clinic plates, a: b: ¢c = 0°5046: 1: 0°9352. B = 83° 33’. It melts 
at 146°, with loss of water, and, probably, formation of a lactone. 
The calcium, zinc, copper, silver, and lead salts are described (comp. 
this vol., p. 745). A. J 


Galactonic Acid. By H. Kant (Ber., 18, 1551—1555).—By 
the oxidation of an aqueous solution of milk-sugar with bromine 
Barth and Hlasiwetz obtained a monobasic acid to whieh they 
assigned the formula C,H,)O., and termed lactonic acid (Annalen, 119, 
281; 122, 96; 155, 136); as this name is now applied generally to 
a series of acids to which this one does not belong, the author 
substitutes the name galactonic acid. Barth and Hlaziwetz appear to 
have mistaken the lactone for the acid. 

Galactonic acid, C;H,,0;, is best prepared by the action of bromine 
on an aqueous solution of lactose in manner similar to that described 
for gluconic acid (Abstr., 1884, 994), its formation being represented 
by the equation C,H,.0, + H,O + Br, = C.H,,0; + 2HBr: When 
milk-sugar is used without previous inversion the yield is very small. 
It crystallises in small needles. When heated at 95—100° for four 
hours it loses 1 mol. H.O, and is converted into the: lactone C,H, O,; 


this forms a pale yellow syrup, which on cooling, solidifies to an 
amorphous, gummy mass destitute of acid properties.. The following 
formule replace those assigned by Barth and Hlasiwetz (loc. cit.) ; 
ammonium salt, C.H,,O;NH,; sodium salt, C,H,,0,Na + 2H,.0; 
calcium salt, (C;H,,O;),Ca + 5H,0 ;, and cadmium salt, (CsH,,O;),Cd + 
J. G. 


H,0. A. J.G 
Simultaneous Action of Oxygen and Hydracids on Selenio- 
carbamide. By A. Verneuit (Compt. rend., 100, 1296—1298).— 
When oxytriseleniocarbamide (this vol., p. 376) is allowed to remain 
in the acid liquid in which it is formed, it is completely converted by 


the continued action of the hydracid and the-oxygen of the air into a 
3¢2 
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yellow crystalline compound, of the composition C,N,H,Se,Cl,.. This 
compound dissolves in water and is completely decomposed by alkalis 
aud by barium or calcium carbonate, half the selenium being preci- 
pitated, whilst the solution contains cyanamide and seleniocarbamide 
in the proportions indicated by the equation C,N,H,Se,Cl, + BaH,0, 
= Se + CN.H, + CN,H,Se + 2H,0 + BaCl,. The new compound 
may be regarded as formed by the union of 1 mol. dihydrochloroselenio- 
carbamide, CN,H,(HC1).Se, with 1 mol. seleniocarbamide. 

The oxytriseleniocarbamide previously described (Joc. cit.) is 
formed by the union of the preceding compound with 1 mol. of 
seleniocarbamide, or of 1 mol. of dehydrochloroseleniocarbamide, 
with 2 mols. of seleniocarbamide. It can, indeed, be obtained by 
mixing saturated solutions of the new compound and seleniocarbamide 
in proper proportions and cooling the mixture. The oxygen in 
oxytriseleniocarbamide is present in the state of water. 

Hydrobromic acid acts in the same way as hydrochloric acid, but 
hydriodic acid yields no intermediate compound corresponding with 
oxytriseleniocarbamide hydrochloride, the substance 


CN.H.(H1I).Se,CN.H,Se 


being formed at once. Chlorine, bromine, and iodine produce the 
same compounds as their hydracids. C. H. B. 


Action of Methyl Iodide on Asparagine. By A. Micnast and 
J. F. Wine (Amer. Chem. J., 6, 419—422).—The authors have inves- 
tigated the acid C,H;NO,; obtained by Griess (Abstr., 1880, 315) 


by the action of methyl iodide on asparagine. Griess looked on 
this compound as the lactimide of aspartic acid and of the formula 


In that case it should yield aspartic acid when 


heated with strong hydrochloric acid. When boiled with even dilute 
acid or with alkali, it yields fumaric, and not aspartic acid. 

Aspartic acid was also dissolved in potash, methyl alcohol added, 
and then methyl iodide as long as a reaction took place. The 
solution was heated to expel the methyl alcohol and acid added. 
Fumaric acid only was formed. The authors therefore consider this 
compound to be the acid amide of fumaric acid, and to be formed 
according to the equation COOH-C,H;(NH.)-CO-NH, + 4Mel = 
COOH-C,H,CO-NH, + NMeI + 3HI. When a glacial acetic acid 
solution was treated with bromine at the ordinary temperature, an 
additive compound, COOH-C,H.Br.-CON Hy), was formed, which, when 
heated with strong hydrochloric acid, yielded G-dibromosuccinic acid. 
This proves the compound to be an amide of fumaric acid, and not of 
maleic acid. 

No similar reaction takes place when ethyl iodide is substituted for 
methyl iodide in the above reaction. The authors state that the acid 
amide melts at 217° with decomposition. L. T. T. 


Action of Ethyl Chlorocarbonate on Potassium Cyanate. 
By Wurtz and Hennincer (Compt. rend., 100, 1419—1426).—When 
25 parts of finely-powdered potassium cyanate and 33 parts of ethyl 
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ehlorocarbonate are heated together at 60° for 24 hours and the tem- 
perature then raised and kept at 100° for four days, the main product 
is ethyl cyanurocarboxylate, C\,H\;N;0, or 3(NCO-COOEt), which 
forms large colourless rhombic plates melting at 118—119°, only 
slightly soluble in water and cold alcohol, but very soluble in ether 
and boiling alcohol, and still more soluble in chloroform. When dis- 
tilled or heated with water at 100°, it loses carbonic anhydride and 
‘ forms ethyl cyanurate. 

If the potassium cyanate and ethyl chlorocarbonate are heated in 
presence of anhydrous ether, the same product is obtained, together 
with a small quantity of a compound of the composition C,H,;N;0;, 
which crystallises in confused needles melting at 107°. This com- 
pound is derived from cyanuric acid by the replacement of H, by Ets, 
and of the third atom of hydrogen by COOEt. When distilled, it 
yields carbonic anhydride and ethyl cyanurate. When the reaction 
takes place in presence of aqueous ether, the compound CwH,;N;0; is 
formed together with ethylic carboxylocarbamate, NH(COOEt),. In 
one preparation, when the operation was continued for five days, 
another compound, C,,H,;N;0;, was obtained. It crystallises in plates, 
melts at 123°, and when distilled splits up into carbonic anhydride 
and ethyl cyanurate. It is a derivative of cyanuric acid, one of the 
atoms of hydrogen having been replaced by ethyl, and the other 
2 atoms by two COOEt-yroups. 

When ethyl chlorocarbonate and potassium cyanate are heated toge- 
ther in sealed tubes at 200°, the sole product of the reaction is ethy] 
cyanurate, 3(CONEt). 

The three compounds described above form with ethyl cyanurate a 
complete series differing from one another by xCOQ,, and the existence 
of these compounds is a further proof in favour of the generally 
accepted formula for cyanuric acid. 

Ethylic carboxylocarbamate, NH(COOEt)., crystallises in long 
prisms, which resemble those of nitre or urea and melt at 49—50°. 
It boils at 226° without decomposition under a pressure of 760 mm., 
and at 144—145° under a pressure of 20 mm. It is formed by the 
action of the alcohol contained in the ether on the ethyl carboxy- 
cyanate, and indeed is the sole product obtained when ethyl chloro- 
carbonate and potassium cyanate are heated with absolute alcohol. 
It is also formed when ethyl carbamate is heated with ethyl chloro- 
carbonate at 115—12v° in sealed tubes for several hours. When 
treated with aqueous ammcnia at 100°, it yields biuret melting at 
190°. It behaves as an imide, and yields a silver salt, CsH;p)NOQ,Ag, 
which crystallises in cubes and blackens slowly at 100°. 

C. H. B. 


Action of Nitric Acid on Dimethylsulphonamides. By 
A. P. N. Francuimonr (Chem. Centr., 1885, 3&4).— Symmetrical 
dimethylsulphonamide is formed when an ethereal solution of sulphuryl 
chloride is added to a well-cooled ethereal solution of methylamine. 
After distilling off the ether, the residue is dissolved in water and 
shaken up with ether, which dissolves out the amide; it is very 
soluble in water and alcohol, slightly so in benzene and chloro- 
form, insoluble in light petroleum, and melts at 78°. It forms crys- 
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talline compounds with acids. Dissolved in a large excess of concen- 
trated nitric acid and treated with water, a white precipitate is 
thrown down, which crystallises from benzene in hard crystals melting 
at 90°, and consists of symmetrical dinitro-dimethylsulphonamide. It 
detonates at 160°. 

Tetramethylsulphonamide, when dissolved in nitric acid, yields 
nitrodimethylamine. J. K. C. 


New Sulphonic Acids. By A. Monarr (Ber., 18, 1343—1350). 
—Propylenedisulphonic acid, SO;H-CHMe-CH,’SO3H, already prepared 
by Hofmann and Buckton (this Journal, 1856, 241; see also Annalen, 
140, 83), forms a thick syrup, is difficult to crystallise, is readily 
soluble in water or alcohol, and is decomposed by heat, sulphurous 
anhydride being given off. its salts are very soluble and are difficult 
to crystallise. The barium and sodium salts are described. 

Trimethylenedisulphonic acid, SO,;H-CH,-CH,-CH,SO;H, is _pre- 
pared from trimethylene dibromide and ammonium sulphite. It forms 
a thick syrup, readily soluble in water and spirit ; by carefully drying 
it may be obtained in an amber-coloured mass of long thin prismatic 
needles; when gently heated it melts with decomposition. The 
bariuwm salt, C;H.(SO;).Ba + 2H,O, and sodiwm salt, C;H.(SO;Na), 
+ 44H,0, are described. 

Ethenyltrisulphonic acid, SO;H-CH.CH(SO;H)., obtained from 
either monobromethylene bromide or the corresponding chlorine com- 
pound, and ammonium sulphite, forms an almost colourless syrupy 
liquid, which becomes brown on exposure to light. By drying over sul- 
phuric acid, it may be obtained in a crystalline mass of large hexagonal 
tablets ; it melts at 110°, giving off small quantities of sulphurous 
anhydride at the same time. The barium salt (with 54 mol. H,0), 
the sodium salt, C,H,;(SO,Na); + 4H,0, and the ammonium sult, 
C,H,(SO,Am);, are described. 

Barium hydroxyethylenedisulphonate, HO-C,H;(SO;),.Ba + 2H,0, is 
obtained by acting on monochlorethylenedichloride with an excess of 
ammonium sulphite for a considerable time, and treating the resulting 
ammonium salt with barium hydroxide. It is exceedingly soluble in 
water, from which it may be precipitated in minute needles by the 
addition of alcohol ; it is unaltered by the air and is not hygroscopic. 
The ammonium salt, HO-C,H,(SO,;Am), + $H,0, and sodium salt, 
HO-C,H;(SO,Na), + 33H,0, were also prepared; the free acid was 
not obtained. 

Ammonium methylenedisulphonate, CH,(SO,;Am),, is obtained by 
acting on ammonium ethenyltrisulphonate with a further quan- 
tity of ammonium sulphite, C,H,;(SO,Am); + Am.SO,; = NH; + 
2CH,(SO,Am),; the sodium and barium salts were also prepared. 

Ethylenedisulphonic acid, C,H,(SO;H)., is formed by the action of 
excess of ammonium sulphite upon monobromethylene dibromide. 
The barium salt may be obtained by treating the mother-liquors from 
the preparation of ammonium ethenyltrisulphonate with an alcoholic 
solution of barium acetate. The ammonium salt was also prepared ; the 
reaction probably takes place according to the equation C,H;Br; + 
3Am,S0; + H,0 = Am,SQ, + HBr + 2AmBr + a. 
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Nitro-derivatives of Furfurane. By B. Priess (Ber. 7 18, 1362 
—1363). —Nitroethenyl furfurane, C,H,0- C.H,;NO., may be readil 
obtained by acting on furfuraldehyde in an alkaline atetion with 
nitromethane. It crystallises from light petroleum in long lustrous 
yellow prisms, melts at 74—75°, distils readily with steam, has a sharp 
taste and odour, and acts on the skin. By treating this compound 
with nitric acid, nitrethenylnitrofurfurane, NO.C,H,O°C,H,NO,, is 
formed. It crystallises from alcohol in yellow felted needles, “etn 
brown and melts at 143—144°, is a very stable compound, and on 
treatment with bromine, forms a dibromide crystallising in yellow 
prisms, and melting at 110—111°. When oxidised with chromic mix- 
ture, it yields nitropyromuctc acid, NO.-C,H,0-COOH, which crystal- 
lises from water in glittering yellowish tablets or prisms, melts at 
184°, and may be sublimed unaltered by careful heating ; it yields an 
insoluble silver salt which explodes on heating. A. P. 


Physical Properties of Thiophen. By R. Scuirr (Ber., 18, 
1601—1605).—Thiophen boils at 83°9—84°2° (corr.) under 755°7 mm. 
pressure. Density determinations at various temperatures gave the 
following results (water at 4° = 1) :— 


Temp. 0. 15°4°. 34°1°. 56 *2°. 60°1°. 
Sp. gr... 1:08844 1:07047 1:04343 1:02165 1-01668 
Volume... 1°:00000 1°01678 1°:03816 1:06537 1:07058 

72°5°. 79 *3°. 84°. 
100158 0°99266 0°98741 
Volume ... 108672 1:09648 1:10231 


The expansion coefficient at ¢° will therefore be expressed by 


co 0:001057539 + 000000350026 + 0°0000000082323/. 


The results of the determination of the capillary constants, 
hy the author’s methods (Abstr., 1884, 808, this vol., p. 717), can be 
expressed by the general equation a’ = 6°783—0°0224¢. 

The absolute critical temperature = 576°. The molecular volume 


at the boiling point = 84°93. A. J. G. 


Direct Preparation of Dibromothiophen from Coal-tar 
Benzene. By V. Mever and O. Srapier (Ber., 18, 1488—1490).— 
On agitating 500 grams of the so-called purest coal-tar benzene with 
30 grams of bromine, the solution becomes nearly decolorised, whilst 
hydrobromic acid is abundantly evolved; the product is washed with 
water and soda solution, and the benzene removed by distillation on a 
water-bath. The residual dark-coloured oil is heated with alcoholic 
potash, to decompose the additive compounds which are present, and 
then distilled in a current of steam, when a yellowish oil is obtained, 
which on distillation yields nearly pure dibromothiophen. The yield 
amounted to 13 grams from the 500 grams benzeue. 

In another experiment conducted on a large scale the yield amounted 
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to 1400 grams pure dibromothiophen, boiling at 203—207° from 
200 kilos. benzene; some monobromothiophen, boiling at 149—151°, 
was also obtained. A. K. M. 


Reduction of Nitrothiophen to Amidothiophen. By 0. 
Srapter (Ber., 18, 1490—1492).—1 gram nitrothiophen is dissolved 
in about 50 c.c. of saturated alcoholic hydrochloric acid, and 2 grams of 
granulated tin are gradually added. The reduction takes place spon- 
taneously, and after atime the stannochloride, (C,SH;-N H,).,H,SnCl,, 
crystallises out ; this forms small white lustrous crystals, insoluble in 
ether, moderately soluble in water and alcohol. The free base may 
be separated as a bright yellow oil, which, however, soon becomes 


resinised. A. K. M. 


Identity of the Two Ortho-positions in the Benzene Nucleus. 
By C. A. Lopry pg Bruyn (Chem. Centr., 1885, 357).—The author has 
examined the crystalline forms of the substances obtained by the action 
of potassium methoxide on ethoxynitrobenzonitrile and of potassium 
ethoxide on methoxynitrobenzonitrile respectively, and finds them to 
be identical in every way, showing that the ethyl and methyl groups 
occupy symmetrical positions with respect to the cyanogen-group. 

J. K. C. 

Formation of Normal Propylbenzene. By Wisprek and Zuser 

(Bull. Soc. Chim., 43, 588).—A claim of priority. 


Formation of Normal Propylbenzene. By R. D. Siva (Bull. 


Soc. Chim., 43, 588—591).—A reply to the preceding note. 


Chloro-derivatives of Ortho-xylene. By A. Cuausand H. Kavrz 
(Ber., 18, 1367—1371).—On passing a stream of dry chlorine through 
pure well-cooled ortho-xylene to which 10 per cent. of iodine has been 
added, a crystalline mass is obtained, consisting of mono-, di-, tri-, 
and tetra-chloro-xylene which may be separated by distillation with 
steam. 

Monochlorortho-xylene, C;H;ClMe., is an odourless, colourless refrac- 
tive oil, boiling at 2U5° (uncorr.) ; its sp. gr. = 10863 at 19° ; it does 
not solidify, even when cooled with a mixture of ice and salt; by 
oxidation with dilute nitric acid it is converted into a monochloro- 
phthalic acid, which is, however, obtained in too small a quantity 
to permit of satisfactory examination. 

Dichlorortho-xylene, CsHzCl,Me,, is an oil similar to the mono-deriva- 
tive, but solidities to a crystalline mass at 0°; it melts at 3°, and boils 
at 227°; when heated at 200° in a sealed tube with nitric acid of 
1:15 sp. gr., it yields the known dichlorophthalic acid, melting at 
183°. 

Trichlorortho-zylene, CsHC1,Me., erystallises from ether in long 
colourless shining needles; melts at 93° (uncorr.), and boils at 265° 
(uncorr.), without decomposition ; on slowly heating, it sublimes in 
needles ; it is soluble in the usual solvents. It yields trichlorophthalic 
acid, melting at 157° when oxidised. 

Tetrachlorortho-xylene, CgCl,Me., forms long colourless needles ; 
melts at 215° (uncorr.), and sublimes unaltered; unlike the lower 
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chloro-derivatives, it cannot be distilled in a current of steam. It is 
not oxidised when digested at 200° in a sealed tube with nitric acid, 
but on treatment with chromic mixture it is oxidised into carbonic 
anhydride. The authors remark upon the fact that the methyl-groups 
in ortho-xylene become readily oxidisable by dilute nitric acid on the 
introduction of chlorine into the benzene nucleus. A. P. 


Constitution of the Dinitroparaxylenes. By E. Letiman 
(Annalen, 228, 250—253).—In preparing «- and 8-dinitroparaxylene, 
by slowly adding paraxylene to fuming nitric acid (sp. gr. 151) at 
the ordinary temperature, the author succeeded in isolating the 
third isomeric dinitroparaxylene, 

C;H.Me.(NO,)2 [Me : NO, : Me : NO, = 1: 2: 4:5]. 

This compound forms long yellow needles, soluble in warm alcohol 
and warm ether. It melts at 147—148°. In order to ascertain the 
constitution of the three isomerides, they were reduced to the diamines, 
and then treated with ammonium thiocyanate (compare p. 976). In 
the diuitroparaxylene, melting at 93°, the nitro-groups are at [2 : 3], 
and in the isomeride melting at 124°, the positions of the nitro-groups 
are [2:6]. 

Ladenburg’s mode (Ber., 11, 1649) of distinguishing between ortho-, 
meta-, and para-diamines does not yield satisfactory results when 
applied to the diamidoparaxylenes. W. C. W. 


Aromatic Silicon Compounds. By A. Po.is (Ber., 18, 1540— 
1544).—Silicon tetraphenyl, SiPhy, is prepared by adding sodium to a 
mixture of silicon tetrachloride and chlorubenzene, diluted with four 
times the volume of anhydrous ether, and mixed with a little ethyl 
acetate; the yield is nearly quantitative. It forms a crystalline 
powder, melts at 228°, distils at above 360°, and burns when heated in 
air. It is sparingly soluble in ether and alcohol, somewhat more 
readily in chloroform, acetic acid, and acetone, most readily in benzene. 
Faming nitric acid converts it into a nitro-derivative still under 
investigation. 

Silicon tetraparatolyl, Si(CsH,Me),, is obtained by the action of 
sodium on a mixture of silicon chloride and parabromobenzene ; it 
forms colourless transparent crystals, melts at 228°, boils without 
decomposition at above 36U°, and is readily soluble in hot benzene, 
sparingly in chloroform and ether. 

Silicon tetrabenzyl, Si(CH,Ph),, is obtained in manner similar to 
the other compounds, but its preparation is not so easy ; dibenzyl and 
a chloride boiling at 160—180° are formed at the same time. It 
forms colourless crystals, melts at 127°5°, and is sparingly soluble in 
alcohol, readily in chlorofurm, benzene, and hot ether. 

A. J. G. 


Preparation of Mononitrophenols from their Primary 
Amines. By E. Néttine and E. Witp (Ber., 18, 1338—1340).— 
By treating a solution of aniline in sulphuric acid with sodium 
nitrite, and acting on the resulting diazo-compound with the theo- 
retical quantity of nitric acid to form a mononitro-derivative, 22 per 
cent. of ortho-, and 16 per cent. of para-nitrophenol are obtained, 
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By treating paranitrotoluidine in a similar manner metanitropara- 
cresol is formed ; the yield is almost 75 per cent. 

Orthotoluidine, when treated in the same way, gives metanitro- 
orthocresol ; the yield is, however, not good. 

a-Naphthylamine yields dinitronaphthol and orthonitronaphthol; 
the amvunt obtained is small. 

On treating the sulphuric acid solutions of the diazo-compounds 
with potassium nitrate instead of free nitric acid, the phenol itself is 
formed, only traces of the mononitro-compound being obtained. 

A. P. 

New Nitrotoluidine. By E. Letirmann and E. Wirruner 
(Annalen, 228, 239—243).—The nitrotoluidine, NO,-C,H;Me-NH, 
[Me : NH,: NO, = 1: 2:3], is prepared by slowly adding acetotoluide 
to a well-cooled mixture of fuming nitric acid (3 parts) and glacial 
acetic acid (1 part). On the addition of water, the nitro-product is 
precipitated. Jn order to remove the acetyl-group, the alcoholic solu- 
tion of the product of nitration is boiled for a few minutes with potash. 
Tt is then diluted with hot water, and left at rest for several hours. 
A mixture of needle-shaped and granular crystals is deposited, which 
may be separated mechanically. The needles melt at 129°5°, and 
consist of metanitrorthotoluidine [1: 2:5]. The granular crystals, 
melting at 158°, consist of an undecomposed nitracetotoluide, which is 
saponified by strong hydrochloric acid, yielding the 1:2: 3 nitro- 
toluidine. This substance crystallises in orange-coloured prisms, 
freely soluble in alcohol, ether, benzene, chloroform, and glacial acetic 
acid. It melts at 97°. 

The constitution of the nitrotoluidine was ascertained by converting 
it into nitrotoluene and metanitrobenzoic acid, melting at 141°5°. 

Ww. C. W. 

Nitrotoluidines. By H. Livpricnt (Ber., 18, 1400—1406).— 
Dinitrotoluene of the constitution [Me: NO,: NO,=1:2:4], dis- 
solved in warm alcoholic ammonia, is acted on by hydrogen sulphide 
with formation of two nitrotoluidines; that obtained by Beilstein 
and Kuhlberg (Annalen, 155, 14), melting at 77°5°, and that obtained 
by Nolting and Collin (Abstr., 1884, 1007), melting at 107°. In pre- 
paring dinitrotoluene, as described by Beilstein and Kuhlberg (lc. 
cit.), a second dinitrotoluene was found, which, when reduced, yielded 
a new nitrotoluidine of the constitution [Me : NO,: NH, =1: 2: 5]; 
it forms yellow or reddish-yellow needles melting at 53°, and is 
readily soluble in alcohol, sparingly in cold water. Its hydrochloride 
and sulphate are described. When warmed with acetic anhydride it 
yields nitracetotoluide, NO.C;HeNHAc, crystallising in tufts of yel- 
lowish-white needles, melting at 136°, and sparingly soluble in hot 
water, readily in alcohol. 

Nitrotoluidine [Me : NO,: NH, = 1:3: 4], yields, when reduced, 
toluylenediamine, melting at 88°5°. 

When a cold concentrated solution of nitrotoluidine is treated very 
gradually with sodium amalgam, azovxytolwidine, 
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is obtained ; it forms long silky yellow or yellowish-red needles, 
melting at 168°, sparingly soluble in water, readily in alcohol and 
ether; it yields crystalline salts. When warmed with sulphuric acid 
at 100—110°, a reaction takes place (analogous to the action of 
sulphuric acid on azoxybenzene) with formation of hydroxyazotoluidine, 
NH.°C,H;(OH)-N.°C;H.NH,. The latter compound forms smalJl dark 
red needles, sparingly soluble in water, readily in alcohol and ether, 
melting with decomposition at 212°. Its sulphate and hydrochloride 
were prepared. When reduced it yields toluylenediamine, 


C,H,(NU,)2 [Me : NH, : NH, = 1: 2: 4}, 


melting at 99°, and cresoldiamine, HO-C,H;(NH,).; this latter could 
not be obtained in the free state; its sulphate forms white needles, 
which become blue on exposure to air, and is very readily soluble in 
alcohol and water, less soluble in ether. 

When azoxytoluidine is further reduced, azotoluidine and hydrazo- 
toluidine are formed. Azotolwidine, (NH.°C,H¢).N2, separates from 
alcohol in long red needles, from water in small yellow needles, both 
melting at 197°; it dissolves sparingly in water, readily in alcohol 
and ether. The sulphate, hydrochloride, and hydrobromide were pre- 
pared. Hydrazotoluidine, NH,-C,H,NH:-NH-C,H,NH,, forms yel- 
lowish-white needles which, when moist, decompose on exposure to 
air, is readily soluble in water, almost insoluble in alcohol, and when 


heated burns without melting. It yields crystalline salts. 
N. H. J. M. 


Derivatives of Metanitroparatoluidine. By L. Garrermann 

(Ber., 18, 1482—1488).—Metanitroparethyltoluidine, 
NO.C,;H;Me'NHEt, 

is prepared by heating nitrotoluidine (10 grams) with ethyl iodide 
(12 grams) and alcohol for 6—8 hours at 12U—130°; it is extremely 
soluble in ether and benzene, readily in hot alcohol, and crystallises 
in large bright red crystals melting at 58—59°. On reduction it 
yields metamidoparethyltoluidine, which crystallises in large colourless 
plates melting at 54—55°; when a crystal is thrown on the surface of 
water, it exhibits a remarkable rotatory motion, a property which 
appears to be common to diamines. By the action of nitric acid 
(sp. gr. 1:45) on the nitrethyltoluidine, metadinitroparethyltoluidine, 
C,;H,Me(NO,).*"NHEt, is produced ; it crystallises from alcohol in long 
orange-yellow needles, and from benzene in large prisms melting at 
126—126°5° ; its conversion into ordinary dinitrobenzoic acid shows 
that it has the constitution [Me : NO,: NHEt: NO, =1:3:4: 5]. 
On passing nitrous acid into its alcoholic solution, nitrosodinitrethyl- 
toluidine, CsH,.Me(NO,).-NEtNO, is produced; it is almost insoluble 
in cold alcohol, crystallises in nearly colourless dense prisms from hot 
alcohol, and in large rhombic crystals from benzene ; it melts at 77— 
78°. Trinitrethyltoluidine, obtained by the action of nitric acid of sp. 
gr. 1°52 on nitrethyltoluidine, crystallises from alcohol in long straw- 
yellow needles, and from benzene in dense prisms, melting at 115—116°; 
it appears to be identical with v. Romburgh’s dinitroparacresylethyl- 
nitramine (Rec. Trav. Chim., 3, 392). Metanitroparamethyltoluidine, 
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NO,.C,H;Me-NHMe, is obtained from nitrotoluidine, methyl iodide, 
and methyl alcohol; it crystallises from alcohol in red needles and 
from benzene in plates, and melts at 81—85°. The corresponding 
amido-derivative forms four-sided plates melting at 43—44°. Dinitro- 
methyltoluidine is prepared in the same way as the corresponding 
ethyl-derivative; it crystallises from alcohol in long bright red 
needles, melting at 129°. Nitrosodinitromethyltoluidine, 


C,H,Me(NO,);*NMeNO, 


erystallises from alcohol in pale yellow needles, and from benzene in 
sulphur-coloured crystals melting at 125°. T'rinitromethyltoluidine 
crystallises from alcohol in light yellow needles, from benzene in 
large well-formed prisms, melting at 137—138°. This was also 
obtained by v. Romburgh (loc. cit.). A. K. M. 


Condensation of Chloral Hydrate with Tertiary Amines. 
By P. Bogssneck (Ber., 18, 1516—1521).—Dimethamidophenyl tri- 
chloromethyl carbinol, NMe.*C;H,CH(CCl;)-OH, is formed in small 
quantity by the action of chloral on dimethylaniline, together with 
the methylated pentaphenylethane described by O. Fischer (Abstr., 
1879, 53). It crystallises in white plates, melts at 111° with partial 
decomposition ; the hydrochloride forms colourless needles. Aqueous 
potash decomposes it with formation of chloroform and a substance 
crystallising in colourless plates, melting at 73°, and distilling readily 
with steam. This is probably one of the dimethamidobenzaldehydes, 
and is formed much more readily by employing alcoholic instead of 
aquevus potash. A. J. G. 


General Method for Determining the Constitution of 
Aromatic Diamines. By E. Letimann (Annalen, 228, 248—250). 
—Orthodiamines may be distinguished from the corresponding para- 
and meta-derivatives by the following process :—An aqueous solution 
of ammonium thiocyanate is added to the diamine, and the mixture 
evaporated to dryness. The residue is heated at 120° for one hour. 
It is then thoroughly washed with water and treated with an alkaline 
solution of lead acetate; no reaction takes place with orthodiamines, 
but meta- and para-diamines yield a black precipitate of lead sulphide. 

II. The alcoholic solution of the diamine is treated with allyl thio- 
carbimide and the product melted. In the case of an orthodiamine, 
the compound resolidifies, forming a crystalline mass. If it is heated 
until decomposition ensues, the solid residue, on recrystallisation from 
alcohol, will not exhibit any change when treated with an alkaline 
solution of lead acetate. 

Under similar treatment, the metadiamine compound remains liquid 
after it has been melted, and is not decomposed by exposure to a tem- 
perature 5° above its melting point. The para-compound melts, and 
is entirely decomposed. Ww. C. W. 


New Toluylenediamine. By E. Letumann (Annalen, 228, 243-— 
247).—The new nitrotoluidine (described on p. 974) is converted into 
the diamidotuluene, C,H;Me(NH,), [1 : 2: 3}, when reduced with tin 
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and hydrochloric acid. By the action of ammonium thiocyanate on 
the diamine, toluylene thiocarbamide, C;H;Me: N,H,: CS, is obtained 
in minute crystals. This substance dissolves in soda-lye, but on 
boiling the alkaline solution with lead acetate no precipitate of lead 
sulphide is produced. 

Diallyltoluylenedithiocarbamide crystallises in silky needles, insolu- 
ble in water, but freely soluble in most other solvents. It melts at 
152°, splitting up into diallylthiocarbamide and toluylenethiocar- 
bamide. W. C. W. 


Chemical Behaviour of Aromatic and Fatty Diamines. 
By E. Letimann and E. Wirruyer (Annalen, 228, 199—243). 

I. Di-additive Products of Aromatic Diamines and Thiocarbimides.— 
Diphenylorthophenylenedithiocarbamide, (NHPh*CS:NH),C.H,, is depo- 
sited as a crystalline precipitate when phenylthiocarbimide is added 
to an alcoholic solution of orthophenylenediamine, and the mixture 
gently warmed. It is soluble im alcohol and glacial acetic acid, 
sparingly soluble in benzene, and insoluble in ether. At 170° it splits 
up into diphenylthiocarbamide and orthophenylenethiocarbamide. 

Diallylorthophenylenedithiocarbamide, (C;Hs*NH-CS:NH),.C,H,, crys- 
tallises in white needles, which dissolve freely in alcohol and glacial 
acetic acid, but sparingly in ether and benzene. The compound 
melts at 158—160° with decomposition, yielding orthophenylenethio- 
carbamide and diallylthiocarbamide. 

Diphenylmetaphenylenedithiocarbamide, (NHPh:CS:NH).C.H,, forms 
a grey powder, melting at 161°. It dissolves in caustic soda and in 
acetic acid, but is insoluble in ether, benzene, and alcohol. When 
heated at 160—185° it splits up into diphenylthiocarbamide and other 

roducts. 

. Diallylmetatoluylenedithiocarbamide, (C;H,,NH-CS:NH).C,H;Me, is 
soluble in alcohol, but almost insoluble in ether and benzene. It 
melts at 150°5°, with slight decomposition. 

Diphenylparatoluylenedithiocarbamide is almost insoluble in the 
ordinary solvents. It melts at 181°, decomposing into diphenylthio- 
carbamide and other products. 

Diallylparatoluylenedithiocarbamide, (C,;H,;,NH-CS:NH).C,H;Me, 
erystallises in prisms, which are soluble in alcohol and in acetic acid. 
It melts at 175°5° with decomposition, but the products of decom- 
position were not isolated. 

Mono-additive Products of Phenylenediamine and Phenylthiocarba- 
mide.—Monorthamidodiphenylthiocarbamide, 


NHPh:CS:NH-C,H, NH, 


is best prepared by the action of phenylthiocarbimide on an excess 
of the diamine dissolved in benzene. The product crystallises in 
white plates, and also in colourless prisms; it is soluble in alcohol and 
acetic acid. It begins to decompose at 141°, forming aniline and 
orthophenylenethiocarbamide. 

Monometamidodiphenylthiocarbamide, NHPh:CS:C,HyNH2, is ob- 
tained in the form of a yellow amorphous powder, and also in colour- 
less prisms. The carbamide dissolves freely in alcohol and acetic acid. 
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When heated in a capillary tube, a slight sublimate begins to form 
at 110°, and the substance melts at about 148—I53°, with partial 
decomposition. 

Monoparamidodiphenylthiocarbamide erystallises in prisms of a 
reddish colour, soluble in acetic acid. It begins to decompose at 
163° into aniline and paraphenylenethioearbamide. 

The mono-additive products of phenylenediamines and phenyl cyanate 
are decomposed by heat, yielding phemylenecarbamides and aniline; 
for instance, monorthamidodiphenylcarbamide yields orthophenylene- 
carbamide, and the meta- and para-derivatives yield meta- and para- 
phenylenecarbamide respectively. Paraphenylenecarbamide forms a 
brown powder, insoluble in the usual solvents. It does not melt at 320°. 

Preparation of Trimethylene and Tetramethylenediamine.—Trimethyl- 
enediamine, C,H,(NH,)2, is formed by the action of a large excess of 
alcoholic ammonia on trimethylene bromide (compare E. Fischer and 
Koch, Abstr., 1884, 1289). Attempts to obtain tetramethylenediamine 
by the reduction of the nitrile did not yield satisfactory results. 

Trimethy lenediamine thiocyanate, C;3H.(NH;SCN)», prepared by the 
action of aqueous thiocyanic acid on the diamine, is freely soluble in 
alcohol and in water, and melts at 102°. It is decomposed by pro- 
longed heating at 140° into trimethylenethiocarbamide and ammonium 


thioeyanate. Trimethylenethiocarbamide, OHe<N>CS, crystal- 


lises in white needles, freely soluble in water, alcohol, chloroform, and 
benzene. It melts at 198°. Allylthiocarbimide unites with ethylene- 
diamine, forming diallylethylenedithiocarbamide, 


C,H,(NH-CS:NH-C;H,)., 


a thick oily liquid, miscible with alcohol and chloroform. 
Diphenylethylenedithiocarbamide forms white scales, insoluble in 
alcohol, ether, and benzene. It melts at 193°, splitting up into 
diphenylthiocarbamide and thiocarbanilide. 
Diphenyltrimethylenedithiocarbamide melts at 315°, and is freely 
soluble in alcohol, ether, benzene, and acetic acid. Ww. C. W. 


Deeomposition-products of Aeetanilide Hydrochloride. By 
E. Nécrine and E. Werncdrtner (Ber., 18, 1340—1343).—Acetanilide 
hydrochloride is prepared by saturating a solution of acetanilide in 
acetone with hydrogen chloride; the salt crystallises out and is dried 
in @ stream of dry air; it is resolved into its constituents by cold 
water. On exposure to the air it absorbs water and is. decomposed 
into aniline hydrochloride and acetic acid. By heating at 250° for 
half an hour in a sealed tube, acetic acid separates and ethylenedi- 
phenylamidine is formed. Heated for six hours at 280° flavaniline is 
formed in small quantities, and on heating for ten hours at 280—300° 
a tarry mass is formed, from which a mixture of quinoline bases and 
aniline was obtained. On removing the aniline and again distilling, a 
substance boiling at 265—268° is obtained having the constitution 
C,H,,N: an ethyl- or dimethyl-quinoline ; the platinochloride, 
(C,,HN).H,PtCl, was prepared; it forms yellow scales, the meth- 
iodide melting at 208° and the chlorate were also obtained. From a 
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second fraction distilling between 270° and 280° a platinochloride 
was obtained and purified by repeated recrystallisation ; its analysis 
showed it to be the salt of a trimethylquinoline. Both the above- 
mentioned quinoline bases were liquid, had the characteristic quino- 
line odour, and gave a yellow coloration when heated with zinc 
chloride and phthalic anhydride. The yield is very small. 

The residue left after the distillation of the volatile quinoline bases 
is a waxy mass, and probably consists of polymerised quinolines or 
oxyquinolines. An unsuccessful attempt was made to obtain these 
bases by heating aniline with acetic chloride, and aniline hydrochloride 
with acetic anhydride, mere traces of quinoline-derivatives being 
formed. 

Acetoparatoluide, like acetanilide, also yields a hydrochloride 
having the constitution (C;sH,Me-NHAc).HCI. 

Benzanilide also forms a hydrochloride, but it is very unstable ; on 
heating it at 300° benzoic acid and benzenyldiphenylamidine are 
formed. A. P. 


Action of Phenyl Isocyanate on Amido-compounds. By 
B. Kiun (Ber., 18, 1476—1479; compare p. 260).—When equal 
molecular proportions of benzanilide and phenyl cyanate are heated 
together at 180—200° for four hours, benzenyldiphenylamidine, 
NPh:CPh:-NHPh, is produced melting at 145—146°. The reaction 
is, however, not a general one. On heating formanilide with phenyl 
cyanate at 180°, phenylearbylamine and carbanilide are formed. 
Benznaphthalide and carbanil when heated at 180° yield resinous 
products. When acetanilide is heated at 200° with phenyl cyanate, 
diphenylearbamide is obtained together with a yellow substance which 
does not melt, is insoluble in the ordinary solvents, and crystallises in 
microscopic prisms from boiling nitrobenzene; the nature of this 
substance is not yet understood. 

An ethereal solution of toluylenediamine reacts readily with phenyl 
cyanate (2 mols.) with formation of diphenyltoluylenedicarbamide, 
C;H,(NH-CO-NHPh),.; this is insoluble in water, alcohol, ether, 
benzene, and chloroform, dissolves very sparingly in glacial acetic 
acid, readily in hot aniline, with decomposition, however, and separa- 
tion of phenyl cyanate; it melts above 300°. Diphenylphenylenedi- 
carbamide, C;H,(NH-CO-NHPh),, is obtained in the same way from 
metaphenylenediamine; it is likewise insoluble in the usual solvents, 
and is decomposed by aniline. Diphenyldiphenylenedicarbamide, 
C,,H,(NH-CO-NHPh)., is prepared from benzidine (1 mol.) and 
phenyl cyanate (2 mols.), and is soluble only in concentrated sul- 
phuric acid and in aniline, crystallising from the latter in concentri- 
cally-grouped needles melting at above 300°. A. K. M. 


Phthalimidine. By C. Graze (Ber., 18, 1408).—This name is 
assigned to the base C,H,NO described by the author (this vol., p. 165), 
instead of the name phthalidine. 


Derivatives of Dicyanphenylhydrazine. By J. A. Brapin 
(Ber., 18, 1544—1551).—Dicyanphenylhydrazine was prepared by 
Fischer (Abstr., 1878, 310), who ascribed to it the formula 
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NH: o< 0 SH) SNH; the author’s results, however, and especially 

the formation of an anhydro-compound, accord better with the con- 

stitution NH,-NPh-C(NH)-CN. 

When heated with acetic anhydride dicyanphenylhydrazine yields 

not, as was expected, an acetyl compound, but an anhydro-compound 
N-NP 

of this latter of the formula CyHsN, = || 
CMe'N 


in hard, colourless prisms, melts at 108—108°5°, is sparingly soluble 

in water, and has feebly basic properties. When heated with alcoholic 
N-NPh 

potash it is converted into an acid of the formula || >C-COOH. 
CMe:N 

This crystallises in colourless tables, is readily soluble in hot water 

and alcohol, sparingly soluble in ether, and melts at 176—177° with 

decomposition into carbonic anhydride and an oil, C.H,Ns;, which boils 

at about 240°, and has a peculiar aromatic odour and basic properties. 

When heated with excess of propionic anhydride, dicyanphenyl- 
hydrazine forms a similar anhydro-compound, C,,H,N,, melting at 
37°5—38° ; it is sparingly soluble in water, readily soluble in ether 
and alcohol. With formic acid, dicyanphenylhydrazine yields the 
formyl compound CHO-NH:NPh-C(NH):CN as a colourless substance 
melting at 192°5—193°5°. 

By the action of nitrous acid on dicyanphenylhydrazine a grey 
substance crystallising in needles is first formed ; this is very unstable 
and readily resinifies ; when heated with water it melts to a brown oil 
which solidifies on cooling. On recrystallisation this is obtained in 
long colourless needles of the formula C,H;N;; it melts at 55°5—56°, 
is sparingly soluble in water, readily soluble in alcohol and ether. 

A. J. G. 

Glucovanillin and Glucovanillyl Alcohol. By F. Tizmann 
(Ber., 18, 1595—1600).—The author and Reimer described under the 
name of saccharovanillic acid a substance obtained by the oxidation 
of coniferin (this Journal, 1875, 1199); as this substance is un- 
doubtedly a dextrose-derivative the name glucovanillic acid is now 
substituted for the former title. 

Glucovanillin, COH-C.H;(OMe)-0-C,H,,0, [1: 3:4], can be ob- 
tained by the moderated action of potassium permanganate on coni- 
ferin, but is best prepared by mixing aqueous solutions of chromic 
anhydride and coniferin, and allowing the mixture to remain for some 
days at the summer temperature. It crystallises in white needles and 
melts, when pure, at 192°, a very minute amount of impurity snflices, 
however, to lower the fusing point 8—10°. It is insoluble in ether, 
moderately soluble in water, less soluble in alcohol. It does not 
reduce Fehling’s solution in the cold nor on gentle heating ; emulsin 
or dilute acids resolve it into dextrose and vanillin. It has a rotatory 
power [a]p = 66°90. When oxidised it yields glucovanillic acid. 

Glucovanillyl aleohol, HO-C,H;(OMe)-O-C,;H,O; + H,0, is’ prepared 
by heating an aqueous solution of glucovanillin with sodium amal- 
gam; it crystallises in white needles, melts at 120°, is readily soluble 


PEON. It crystallises 
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in water and alcohol, nearly insoluble in ether. It dissolves in strong 
sulphuric acid with a beautiful red-violet colour. Emulsin converts 
it into dextrose and vanillyl alcohol. Its rotatory power is somewhat 
less than that of glucovanillin. 

Vanillyl alcohol melts at 115°; the melting point formerly given 
(Ber., 9, 415) is too low. A. J. G. 


Conversion of the Three Nitranilines into Nitrobenzoic 
Acids. By T. Sanpmeyer (Ber., 18, 1492—1496).—Paranitraniline 
is treated with dilute hydrochloric acid and a solution of sodium 
nitrite, and the resulting diazo-product gradually added to a hot (90°) 
solution of potassium cyanide and copper sulphate (for proportions 
see p. 149). The whole is then boiled for a few minutes, well cooled, 
and the nitrobenzonitrile collected ; this is saponified by boiling with 
aqueous soda. An alcoholic solution must not be employed, as it acts 
as a reducing agent. The yield of pure paranitrobenzoic acid was 
63 per cent. of that required by theory. Meta- and ortho-nitranilines 
may be similarly converted into the corresponding nitrobenzoic acids. 

By means of the method previously described (Joc. cit.) for sub- 
stituting an amido-group by a halogen, metanitraniline may be con- 
verted into metanitrobromobenzene. By the reduction of this, 
metabromaniline is obtained which, when treated as above, yields 
bromobenzoic acid. On nitrating this and reducing the product, 
bromamidobenzoic acids are obtained which, when boiled with aqueous 
soda and zinc-dust, are converted into anthranilic acid. 

A. K. M. 


Conversion of the Three Amidobenzoic Acids into Phthalic 
Acids. By T. Sanpmever (Ber., 18, 1496—1500).—This is effected 
by means of the reaction described in the last Abstract. Whilst 
trying to purify the nitrile from paramidobenzoic acid, it was found 
to have taken up a molecule of water and to have become converted 
into terephthalamic acid, COOH-C,HyCONH:,; this is sparingly 
soluble in cold, readily in hot water, in alcohol, ether, and warm 
acetic acid; it crystallises in indistinct microscopic scales melting at 
214°. On boiling it with soda, ammonia is evolved and terephthalic 
acid produced. 

Metamidobenzoic acid yielded metacyanobenzoic acid, CN-C,H,COOH, 
which is easily purified; it is readily soluble in ether, alcohol, and 
hot water, and crystallises from the latter in clusters of micrescopic 
needles, melting at 217°. It is readily saponified to isophthalic acid. 
From anthranilic acid the author obtained an oily compound which 
has not been identified, and phthalimide. The latter formed long thin 
needles melting at 227°, and yielded phthalic acid on saponification. 

A. K. M. 

Simple Method for Preparing Hippuric Acid and Allied 
Compounds. By J. Baum (Zeit. physiol. Chem., 9, 465—468).— 
The author finds that various synthetical reactions with benzoic 
chloride are not affected by the presence of water; and of these, that 
its reaction with glycocine proceeds with perfect smoothness when it 
is added to the strong aqueous solution of the latter. After adding the 
chloride in excess the solution is made alkaline with sodium hydroxide, 
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then acidified, and the hippuric acid separated from benzoic acid, and 
isolated in the usual way. By this method the author obtained from 
2 grams of glycocine 14 grams of the pure hippuric acid melting at 
187°5°. Benzoylalanine was prepared in similar manner. 

Tyrosine in alkaline solution, when treated with the chloride, was 
converted into a polysubstituted benzoyl-derivative, which is under 
investigation. The author is investigating the reaction of benzoic 
chloride with various amido- and imido-acids under similar conditions 


(comp. Curtius, Abstr., 1884, 1347). C. F. C. 


Kolbe’s Synthesis of Salicylic Acid. By R. Scumirr (J. pr. 
Chem. [2], 31, 397—411).—Kolbe finally interpreted his process for 
the synthesis of salicylic acid as a reaction between 1 mol. of car- 
bonic anhydride and 2 mols. of sodium phenoxide with production of 
disodium salicylate and phenol, thus:—2PhONa + CO, = 
NaO-C,HyCOONa + PhOH. Baumann, on the other hand, from 
analogy of the transformation of potassium phenylsulphate into 
potassium paraphenolsulphonate, supposed that in the preparation of 
salicylic acid sodium phenyl carbonate was at first formed, and was 
subsequently converted into sodium salicylate, thus :— PhONa + CO, 
= PhO-COONa = HO-C,H,-COONa, an hypothesis, in fact, confirmed 
by Hentschel, who showed that diphenyl carbonate and sodium 
phenate gave sodium salicylate. 

In the present paper the author shows that sodium phenoxide absorbs 
the quantity of carbonic anhydride theoretically required for its con- 
version into sodium phenyl carbonate, provided that all the materials 
are perfectly dry. The substance thus obtained is readily decomposed 
by water with evolution of carbonic anhydride, thus: 2PhO-COONa 
+ H,O = CO, + PhOH + NaHCO, + PhONa; when heated in a 
closed tube at 120—130° it is practically completely transformed into 
sodium salicylate. The formation of disodium salicylate in Kolbe’s 
process is experimentally shown to be the result of the action of 
sodium phenoxide on the monosodium salicylate. The successive reac- 
tions in Kolbe’s process are then (1) the formation of sodium phenyl 
carbonate, PhONa + CO, = PhO-COONAa; (2) the conversion of this 
substance into sodium salicylate, PhO‘;COONa = HO-C,HyCOONa; 
and (3) the formation of disodium salicylate and phenol, 


HO-C,H,COONa + PhONa = PhOH + NaO-C,H,COONa. 
V. HV. 


Derivatives of Mandelic Acid. By C. Bryer (J. pr. Chem. [2], 
31, 382—397).—By passing hydrogen chloride into a solution of the 
nitrile of mandelic acid and alcohol in ether, mandelic acid imido-ether 
hydrochloride, CHPh(OH)-C(OEt): NH,HCl, is produced. This sub- 
stance crystallises in needles melting at 120°; by heating it is decom- 
posed into mandelamide and ethyl chloride; by potash the hydro- 
chlorie acid is removed with production of the free hydrimido-ether, 
CHPh(OH)-C(NH)OEt, which crystallises in long needles melting 
at 72°; it quickly turns brown on exposure to the air with evolution 
of ammonia. By the action of ammonia on an alcoholic solution of 
the above-mentioned hydrochloride, phenylhydroxyacetamidine hydro- 
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chloride, CHPh(OH)-C(NH)NH,,HCI, is formed, which crystallises 
in large colourless prisms melting at 214°. The hydrogen chloride 
is removed by potash to form the free amidine, 


CHPh(OH)-C(NH)NH;, 


crystallising in grouped needles, melting at 100°, readily soluble in 
alcohol and ether. 

The imido-ether hydrochloride dissolves in water with separation 
of ethyl mandelate, CHPh(OH)-COOEt; this substance is a heavy, 
colourless, refractive oil, smelling like jasmine, and boiling at 253°. 

Metanitrophenylhydroxyacetimido-ether hydroehloride, 


NO,-C,H,CH(OH)-C(NH)OBt,HCl, 


prepared from nitrobenzaldehyde by a similar process to that de- 
scribed above, crystallises in pale yellow needles, melting at 129° 
with decomposition into nitromandelamide and ethy] chloride. 

The free imido-ether crystallises in microscopic needles, which melt 
at 84°; it is readily soluble in alcohol and ether. From the hydro- 
chloride by decomposition with water, ethyl metanitromandelate is 
formed ; it crystallises in glistening needles melting at 63°; it is 
readily saponified with formation of nitromandelic acid, which crystal- 
lises in glassy rhombohedra melting at 120°; soluble in water, ether, 
and alcohol. Its ammonium salt crystallises in needles, whose 
solution in water gives white precipitates with silver nitrate, lead 
acetate, and ferrous sulphate. The amide, 


NO,-C,H,-CH (OH) CO-NH,, 


obtained by the action of ammonia on the ethyl salt, crystallises in 
prisms. Vv. H. V. 


Action of Carbonic Anhydride on Sodium Acetanilide. 
New Synthesis of Dicarboxylic from Monocarboxylic Acids. 
By R. Serrert (Ber., 18, 1358—1361).—The sodium acetanilide 
employed was prepared by treating a concentrated alcoholic solution 
of sodium ethoxide with acetanilide, and freeing from alcohol by 
distilling on an oil-bath in a stream of hydrogen. 

By saturating sodium acetanilide with carbonic anhydride, sodium 
acetylphenylcarbamate, NPhAc-COONa, is formed; it is decomposed 
by the action of the water into acetanilide and sodium carbonate; 
by heating at 100°, carbonic anhydride is given off; by heating at 
130—140° for 5—6 hours in a sealed tube, and treating the mass 
thus obtained with a slight excess of concentrated hydrochloric acid, 
carbonic anhydride is given off and a crystalline compound is formed, 
part of which is soluble in dilute ammonia, from which solution on 
acidifying, a precipitate of malonanilic acid is formed ; by slowly crys- 
tallising from a concentrated aqueous solution it separates in large 
lustrous monoclinic crystals, exhibiting a curious cross-like mark on 
the terminal planes which passes through the whole crystal. When 
heated at 135° until no more carbonic anhydride is given off, the 
whole of the malonanilic acid is converted into acetanilide. By drying 
the residue which was insoluble in ammonia, obtained in the prepara- 
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tion of malonanilic acid, extracting the acetanilide with ether, and 
recrystallising the insoluble residue from boiling glacial acetic acid, 
colourless needles melting at 220° are obtained; this substance is 
probably malonanilide, it is only slightly soluble in alcohol, and is 
insoluble in water and ether. 


Oxidation of Amidobenzenesulphonic Acids by Potassium 
Permanganate. By H. Livpricur (Ber., 18, 1414—1425).—In the 
oxidation of these acids and of their bromo-derivatives, by potassium 
permanganate (3 mol.), Rodatz (Abstr., 1883, 478) obtained 33 per 
cent. of the theoretical quantity of the azosulphonic acid. The re- 
action is, however, not complete, unless 4°7 mols. of potassium per- 
manganate are used, when the yield of azo-acid is only 25 per cent. 
The author found by quantitative experiments that in this case about 
75 per cent. of the total carbon, nitrogen, and sulphur are given off 
as oxalic acid, carbonic anhydride, ammonia and sulphuric acid. 
Experiments were made with the three isomeric amidobenzenesul- 
phonic acids, and the following compounds obtained : 

ON 

Parazoxybenzenemonosulphonic acid, PhN —N-C,H,SO;H, forms 
rosettes of red scales, very readily soluble in water, and melts below 
100°. When strongly heated it swells up, and burns without leaving 
an ash. The potassium salt, with 2 mols. H,O, is described. Met- 
azoaybenzenemonosulphonic acid crystallises in reddish-brown plates 
which, when treated with a little alcohol, fall into an amorphous 
powder. It melts at 60—70°. The potassiwm salt was prepared. 
Orthoazoxybenzenesulphonic acid was not prepared; the potassium salt 
forms a reddish-brown hygroscopic powder. 

Amidomonobromobenzenesulphonic acid, [SO,H : NH, : Br = 1:3: 4], 
yields on oxidation, &c., the following compounds: Potassium di- 
bromazobenzenesulphonate, 


N,(C,H;Br'SO;K), + 2H,0 [Br:SO,K:N =1:4:3], 


forms ruby-coloured lustrous plates, soluble in 10—-12 parts of 
water, insoluble in alcohol. Potassium monobromazuxryhenzenesul- 
phonate, Ph:N,O-C,H;BrSO,;K + 2H,0, forms small red hexagonal 
plates, soluble in 2—3 parts of water. 

From the products of oxidation of the dibromamidosulphonic acids, 
the author obtained, besides the tetrabromazobenzenedisulphonic 
acids described by Rodatz, the following potassium salts: Potassium 
azovydibromobenzenesulphonate, C.H,Br-N,0°C;H;Br'SO,K + 2H,0, 
derived from the acid [Br,: NH,:SO;H =1:3:6: 4], forming very 
small pale yellow scales, soluble in 2 parts of water and in 8—10 
parts of alcohol. Potassium hydrazodibromobenzenesulphonate, 


C,H,Br'NH-NH-C,H,Br'SO,K + 2H,0, 
from the acid [ Br.: NH,:SO,H = 1:5:6:3], forming tufts of long 
white needles. N. H. J. M. 


Azobenzenethio-ulphonic Acids and Azobenzenesulphinic 
Acids. By H. Limpricur (Ber., 18, 1468—1475).—This is a con- 


ORGANIC CHEMISTRY. 985 


tinuation of Heffter’s and Paysan’s researches (Abstr., 1884, 453 and 
454). When metazobenzenedisulphonic chloride is gradually added 
to a saturated solution of barium hydrosulphide, barium hydrazo- 
benzenedithiodisulphonate separates, whilst on concentrating the 
liquid, barium azobenzenedithiodisulphonate is obtained; if ammo- 
nium hydrosulphide be employed the reaction is more energetic, 
and on expelling the excess of sulphide by evaporation, and finally 
heating the product with barium hydroxide as long as ammonia is 
given off, barium azobenzenedithiodisulphonate and azobenzenemono- 
thiodisulphonate are produced. The hydrazo-compound is converted 
by atmospheric oxygen into the azo-compound, and the azobenzene- 
dithiodisulphonates are on recrystallisation gradually converted into 
azobenzenemonothiodisulphonate with separation of sulphur. 
Metahydrazobenzenedithiodisulphonic acid, 


H SS O.-C,HyN,H.C,H,SO.SH, 


separates as a bulky yellowish-white amorphous precipitate, on 
adding hydrochloric or concentrated acetic acid to a hot dilute solu- 
tion of the barium salt. The barium salt, C,.H)N.S,Q,Ba + 2H.O, 
is obtained as a white powder by the action of hydrogen barium’ 
sulphide on nitrobenzenesulphonic chloride; if suspended in water 
and digested at a gentle heat with mercuric oxide, barium azobenzene- 
monothiodisulphonate, Ne SG BS and mercuric sulphide 
are produced. By the action of potassium permanganate on barium 
hydrazobenzenedithiodisul phonate, potassium azobenzenedisulphonate, 
N.(CsH,ySO;K)., is formed. 

Metazobenzenedithiodisulphonic acid, N2(CsHySO,SH), + 14H,0-(?), 
is precipitated from its salts by glacial acetic acid, mineral acids 
decomposing it; it forms a bulky, bright yellow, amorphous mass, 
almost insoluble in water and alcohol; it darkens when heated and 
melts between 91° and 93°. The barium salt, N,C,,.H,S,O,Ba + 5H,0O, 
sodium, and ammonium salts are described; they are converted by 
yellow ammonium sulphide into hydrazobenzenedithiodisulphonates, 
and by permanganate into azobenzenedisulphonate. 

Metazobenzenemonothiodisulphonic acid, 


SO.H:-C,H,'N,° C,H, SO.SH,«H,0, 


is precipitated from its salts by mineral acids as a bulky yellow and 
apparently amorphous precipitate, very sparingly soluble in water and 
alcohol; it melts under 100°. The barium salt is obtained on 
evaporating the solution of barium hydrazo- and azobenzenedithio- 
disulphonates; the potassium and sodium salts are also described ; 
they are converted by potassium permanganate into azobenzenedi- 
sulphonates. When azobenzenemonothiodisulphonic acid is precipi- 
tated by the addition of an acid to a solution of a salt and ammonia 
then added to the filtrate, a reddish-brown amorphous precipitate is 
obtained, which has the same composition as azobenzenemonothio- 
disulphonic acid, but has basic properties; it is readily soluble 
in acids, and yields a hydrobromide of the composition 


N,C,,.H»S;0,,2H Br. 


986 ABSTRACTS OF CHEMICAL PAPERS. 


Metazobenzenedisulphinic acid, N,(Cs.HySO.H)., is obtained by the 
action of sodium amalgam on an aqueous solution of an azobenzene- 
monothiodisulphonate or of an azobenzenedithiodisulphonate; the 
addition of a mineral acid throws it down as a bulky, yellowish-white 
amorphous mass, insoluble in ether, sparingly soluble in cold, more 
readily in hot water and in alcohol, The sodium salt, 


N,(C.HySO;Na),,H,0, 


barium, calcium, and lead salts are described. The sulphinates are 
converted by potassium permanganate, Fehling’s solution, iodine, or 
chlorine into azobenzenedisulphonates, and by ammonium sulphide 
into azobenzenedithiodisulphonates. When sulphinic acid is heated 
wit: concentrated hydrochloric, or hydrobromic, or with moderately 
dilute sulphuric acid at 110° in a sealed tube, about 2 per cent. is 
converted into an isomeric basic substance, which is precipitated on 
adding ammonia to the acid liquid; it forms a yellowish scaly mass, 
is sparingly soluble in water and in cold alcohol, readily in hot 
alcohol and insoluble in ether; the hydrochloride and hydrobromide 
are very soluble and decompose readily. By the action of stannous 
chloride and hydrochloric acid on the sulphinic acid, a base is pro- 
duced which appears to have the same composition as hydrazobenzene- 
dithiodisulphonic acid, and which is probably related to benzene- 
sulphamine. 

When parazobenzenedisulphonic chloride is added to hydrogen 
barium sulphide, bariwm azobenzenedisulphinate is precipitated whilst 
barium azobenzenedithiodisulphonate remains in solution. Parazoben- 
zenedithiodisulphonic acid, N,(C,HySO,SH)., is precipitated from 
its salts as a bulky yellow mass, very sparingly soluble in water 
and alcohol; the barium salt, N,C,.H,S,0,Ba, and sodium salt, 
N.C,.H.S,0,Na,,4H,0, are described. Parazobenzenedisulphinic acid, 
N.(C.H,SO,H)., is also produced by the action of sodium amalgam on 
azobenzenedithiodisulphonic acid ; it forms a yellow voluminous mass, 
very sparingly soluble in water and alcohol. The barium salt and 
sodium salt, N.C,,H,S.0,Na,,4H,O, are described. A. K. M. 


Properties of Phenylsulphonacetates. By A. Micnart and 
G. M. Pater (Amer. Chem. J., 7, 65—71).—Ethyl phenylsulphon- 
acetate (comp. Abstr., 1884, 319) when heated with caustic potash 
at 140° yields phenylmethylsulphone, SO,MePh; when treated with 
sodium ethoxide and ethyl iodide ethylic ethylphenylsulphonacetate, 
PhSO,-CHEt-COOEt, is obtained; this melts at 62°, and when heated 
with alcoholic potash yields propylphenylsulphone, PhSO,-CH.Et, 
melting at 45°. It does not appear possible to introduce a second 
ethyl-group into the above mon-ethyl-derivative. 

The corresponding ethyl allylphenylsulphonacetate, 


PhSO,-CH( C;H;)COOEt, 


is prepared in similar manner, it melts at 645°; the study of the 
corresponding sulphone is incomplete. 

Although it does not appear possible to introduce two ethyl-groups 
into ethyl phenylsulphonacetate, yet two benzyl-groups may be easily 
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introduced ; ethyl dibenzylsulphonacetate, PhSO,-C(CH,Ph),COOEt, 
is decomposed by alkalis in the same way as the monobenzyl-deri- 
vative (loc. cit.), and yields benzyleinnamic acid, 

C.H,°CH : C(CH,Ph)COOH, 
melting at 157°; the sodium salt is anhydrous, the silver salt only 
slightly soluble in water; when treated with sodium amalgam it is 
converted into hydrobenzyleinnamic or dibenzylacetic acid, 


(CH,Ph),CH-COOH, 


melting at 87°, and yielding a crystalline silver salt. These decompo- 
sitions and reactions of ethyl phenylsulphonacetate exactly resemble 
those of ethyl acetoacetate. H. B. 


New Class of Sulphonic Acids of the Aromatic Series. By 
A. Sprecet (Ber., 18, 1479—1482).—The author finds that azo-dyes 
enter into combination with hydrogen sulphites. In the case of 
sulphonated azo-dyes soluble in water, the combination is effected in 
a warm aqueous solution, whilst an alcoholic solution is employed in 
the case of azo-dyes insoluble in water. The products obtained from 
red dyes yield yellow aqueous solutions, and those from blue azo-dyes, 
red solutions. The hydrogen sulphite compounds crystallise well, and 
the crystals are more or less dark in colour and show a metallic lustre ; 
they are very stable towards dilute acids, but are decomposed by heat 
and by alkalis into the original dye and a sulphite; this latter 
property is made use of in dyeing; their general formula may be 
represented thus: HXN-NY-SO;Na. 

A different reaction takes place when azobenzene, hydrogen ammo- 
nium sulphite, and alcohol are heated together; in this case amido- 
diphenylsulphamic acid, NH,°C,HyC,HyNH-°SO H, is produced. The 
product is filtered, washed repeatedly with water and alcohol, dis- 
solved in hot dilute sodium carbonate solution, again filtered and 
acidified, when the new compound is thrown down as a gelatinous 
mass. This benzidinesulphonic acid has pronounced acid pro- 
perties and yields colourless crystalline alkali salts. It dissolves in 
concentrated sulphuric acid, but the solution at once begins to deposit 
crystals of benzidine sulphate ; this property and the mode of forma- 
tion of the acid, show that the sulphonic group must be united to the 
nitrogen and not directly to the nucleus. 

Nitrosonaphthol reacts violently with hydrogen sulphites, and on 
acidifying the product a yellowish powder is precipitated; this is 
soluble in alkalis, and when heated with water at 150° yields naphtha- 
quinol. 


Certain nitro-compounds appear to yield similar reactions. 
A. K. M. 


New Syntheses of Derivatives of Hydroacridine and Acri- 
dine. By F. Jourpan (Ber., 18, 1444—1456).—When anthranilic 
and metachlororthamidobenzoic acids react with chlorodinitrobenzene, 


dinitrodiphenylamineorthocarboxylic acid, 
4 2 1 2 
NO,-C,H;(NO,)-NH:-C,H,COOH, 
and the corresponding chlorine-derivative are produced. On treating 
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these products with reducing agents, not only are the nitro-groups 
reduced, but a molecule of water is also eliminated, and the resulting 
base has no longer acid properties, is not dissolved by hot aqueous 
alkalis, nor altered by boiling alcoholic potash; its solutions do not 
fluoresce. When it is heated with concentrated sulphuric acid, it 
is converted into an isomeric yellow dye. The constitution of the 
NH-C-C(NH,):CH 
new base is probably CHK I P: secording to which 
CO-C:CH: C(NH,) 
it is a derivative of hydroacridine. 
On heating dinitrodiphenylamineorthocarboxylic acid with concen- 
trated sulphuric acid at 110—120°, water is likewise eliminated, but 


in this case a hydroxy-derivative of acridine, 
N——C-C(NO,) :CH 
CeHy | » 
(OH)-C-CH:C(NO,) 


appears to be formed. The corresponding amido-base is isomeric 
with and totally distinct from that mentioned above. The alcoholic 
solutions of the free base are of an intense yellowish-brown colour, 
and show a magnificent bright green fluorescence. 

In order to obtain dinitrodiphenylamineorthocarboaylic acid, mole- 
cular proportions of anthranilic acid and chlorodinitrobenzene are 
dissolved in alcohol and heated in a reflux apparatus, with an excess 
of ammonia. The free acid erystallises in slender, orange-yellow 
needles melting at 262—264°; it is sparingly soluble in cold, more 
readily in warm alcohol and glacial acetic acid, almost insoluble in 
water, benzene, and light petroleum. It has marked acid properties, 
readily decomposes alkaline carbonates, and yields well crystallised 
salts. 

Chlorodnitrodiphenylamineorthocarboxylic acid is prepared in the 
same way as the last compound, and forms slender reddish-yellow 
needles melting at 280—28z°; it is more sparingly soluble than the 
last acid. 


Diamidohydracridineketone, OH< he >C,H:(NH,)., is obtained by 


the action of tin and alcoholic hydrochloric acid on dinitrodiphenyl- 
amineorthocarboxylic acid. The hydrochloride forms thin, colourless 
needles, sparingly soluble in cold, more readily in hot water; when 
dried over lime, it is anhydrous and contains 1 mol. HCl to 1 mol. 
base. The free base melts at 222—223°, dissolves readily in hot 
alcohol, less so in cold alcohol, and is almost insoluble in ether, ben- 
zene, and light petroleum; it is not attacked by boiling aqueous or 
alcoholic potash, nor by concentrated hydrochloric acid. With warm 
concentrated sulphuric acid, it yields the sulphate, whilst at a higher 
temperature a sulphonic acid is produced, which is converted by con- 
tinued heating into the sulphonic acid of the isomeric diamido- 
hydroxyacridine. 

Ohlorodiamidohydroacridineketone, CHCI<§o'>C.H,(NH:)s, ob- 


tained on reducing chlorodinitrodiphenylamineorthocarboxylic acid, 
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melts at 230°, is almost insoluble in cold, more readily in hot water, 
and is more sparingly soluble in hot alcohol than the last-described 
base. It resembles the latter in its behaviour to concentrated sul- 
phuric acid; the sulphate is very sparingly soluble, the hydrochloride 
is sparingly soluble in cold, more readily in hot water, and insoluble 
in fuming hydrochloric acid. 

Anthranilic acid reacts with dichlorodinitrobenzene, 


[Cl: NO,: Cl: NO, = 1:2: 4:6], 
yielding a chlorodinitrodiphenylamineorthocarboxylic acid. 
C,H,Cl(NO,)..NH-C,H,COOH, 


in which both nitro-groups are in the ortho-position to the imido- 
group, so that condensation cannot take place; it crystallises from 
glacial acetic acid in small thick red prisms, having a greenish lustre, 
melts at 254—256°, is insoluble in water, moderately soluble in hot 
alcohol and glacial acetic acid; its alkali salts and its barium salt 
crystallise well. Chlorodiamidodiphenylaminecarboxrylic acid, obtained 
on reducing the nitro-compound, softens at about 235°, becoming 
completely fluid at 245° with decomposition. It is sparingly soluble 
in hot water and ether, almost insoluble in benzene and light petro- 
leum, boiling alcohol forming the best solvent. When heated with 
concentrated sulphuric acid, carbonic anhydride is evolved. 

The author has also tried the above reactions with other amido- 
acids and amido-ketones, and has found a ready method of ascer- 
taining whether the amido-group in an aromatic amido-acid occupies 
the ortho-position to the carboxyl. When this is not the case, the 
amido-acid yields a dinitrodiphenylaminecarboxylic acid with chloro- 
dinitrobenzene, which gives no condensation-product on reduction, 
but simply the corresponding amidodiphenylaminecarboxylic . 

A. K. M. 


Carbostyril. By P. Frieptinper and A. Wernpere (Ber., 18, 
1528—1533).—Ethylpseudocarbostyril, CHi< C44, Oy>» is obtained, 
together with ethylcarbostyril by heating carbostyril, alcohol, and ethyl 
iodide in a reflux apparatus, sodium ethoxide being gradually added. 
Ethylcarbostyril alone distils when the mixture is steamed. Ethy]- 
pseudocarbostyril crystallises in lustrous white needles, melts at 53—55°, 
is readily soluble in the ordinary solvents, except water, in which it is 
but sparingly soluble even on heating. The platinochloride, 

(C,NH,OEt).,H,PtCl,, 

crystallises in yellowish-red needles; the mercurichloride forms white 
needles. When bromine is added to a solution of ethylpseudocarbo- 
styril, a precipitate of yellowish-red needles forms; when exposed to 
air, these lose bromine, turn white, and then consist of a mixture of 
brom-substitution products. By the action of sodium amalgam on an 
alcoholic solution of ethylpseudocarbostyril, a substance is obtained 
which seems to be identical with the ethyl-derivative of hydrocar- 
bostyril. 

Todoquinoline [I = 2'] is obtained by the moderated action of hy- 
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driodic acid on the chloroquinoline prepared from carbostyril. It 
crystallises in white needles, melts at 52—53°, and is decomposed on 
distillation. The hydriodide forms long, yellow needles. The platino- 
chloride, (C,NH,I).,H,PtCl, + H,O, crystallises in red needles. 

Phenylquinolinamine, CN H,-NHPh, is obtained as hydrochloride by 
heating 2’ chloroquinoline and aniline. The free base crystallises in 
lustrous white plates, melts at 98°, and boils at above 360°, nearly 
without decomposition. It yields soluble salts with acids; the chro- 
mate, however, is nearly insoluble. Ethylamine yields a similar 
compound, but diethylamine does not react with chlorquinoline. By 
the action of parabromaniline, a base, C)NH,-NH-C,H,Br, is obtained, 
crystallising in silvery plates and melting at 146°. 

Tetrahydrodiquinoline, CANH,NC,H, is prepared by heating chloro- 
quinoline with tetrahydroquinoline. It forms colourless crystals, 
melts at 118°, can be distilled, and dissolves in mineral acids with 
intense yellow colour. 

A considerable portion of the paper is devoted to a criticism of the 
evidence as to the constitution of carbostyril and related compounds, 
as to whether they should be regarded as lactam compounds con- 
taining the group NH-CO, or lactim compounds containing the group 
N:C(OH). On the whole, the authors seem to consider the latter 
hypothesis as the more plausible. A. J. G. 


Derivatives of Triphenylcarbinyl Bromide. By A. K6Liiker 
(Annalen, 228, 254—256).—The substance melting at 217°, which 
the author obtained, together with triphenylbromomethane, by the 
action of bromine on triphenylmethane (Annalen, 227, Part 1), 
on closer investigation proves to be dibromanthracene. 

W. C. W. 


Benz-8-Naphthylamide and £f-Dinaphthylamine. By R. 
Kuopsca (Ber., 18, 1585—1587).—Cosiner described benz-8-naphthyl- 
amide as crystallising in straw-yellow nodules, and melting at 141— 
143° (Abstr., 1881, 606). The author finds that the substance, when 
quite pure, forms colourless needles, and melts at 157°. On one occa- 
sion, when preparing this substance by the action of benzoic chloride 
on f-naphthyiamine, the formation of phenylnaphthacridine was 
observed. As this compound is derived from f-dinap ithylamine, it 
seemed probable that this latter substance might b» formed in the 
course of the reaction, by the hydrogen chloride eliminated acting on 
the 8-naphthylamine, especially as the corresponding reaction is known 
to occur with a-naphthylamine. An experiment confirmed this, 
8-naphthylamine being completely converted into @-dinaphthylamine 
by the action of hydrogen chloride for 10 minutes at 190°. 

A. J. G. 


Terpinol. By C. Tanrer (J. Pharm. [5], 11, 506—510).—The 
author shows that the formula (C.».H.s).H,O, for terpinol should be 
rejected ; that true terpinol, which boils at 215—220°, is a mono- 
hydrate of terebenthene (C»H;,,)H,02, and that the product obtained, 
either by the action of dilute acid on terpinol, or by the action of 
alcoholic potash on terebenthene dihydrochloride, is only a mixture of 
the hydrocarbon C,H. with this monohydrate. J. T. 
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Reduction of Camphor to Borneol. By C. L. Jackson (Amer. 
Chem. J., 6, 404—407).—Immendorff’s experiments (Ber., 17, 1036) 
have confirmed the statements of the author and Menke (Abstr., 1884, 
666), which had been disputed by Kachler and Spitzer (Abstr., 1884, 
754), that camphor is reduced to borneol if an alcoholic solution of the 
former is treated with sodium. Immendorff advised, however, the 
use of a larger proportion of sodium. The author has now repeated 
and substantially confirmed his former work with Menke, but finds 
that the best results are obtained by diminishing the quantity of 
alcohol used. The best yield of borneol (about 50—52 per cent. of 
the camphor acted on) is obtained as follows :—10 grams of camphor 
are dissolved in a beaker in 50 grams of common alcohol, and treated 
with 6 grams of sodium, cut into pieces of 0:-1—0°2 gram. At first only 
two pieces of sodium should be added at a time, but after the fourth 
gram, a gram (cut in pieces as above) may be added at once. The 
liquid should be kept cool and frequently stirred, and a slow regular 
effervescence maintained. Towards the end of the reaction a drop or 
two of water may occasionally be added, to prevent the mass becoming 
sty. 
PThe author finds that, contrary to the statements of the text-books, 
an alcoholic solution of camphor is reduced by sodium amalgam, 
although the action is too slow to be of practical value. . 
» He He 


Chitin. By W. Hatuisurron (Ber., 18, 1414).—A question of 
priority. 


Active Principle of Senna Leaves. By R. Stockman (Pharm. 
J. Trans. [3], 15, 749—751).—The active principle of senna is 
cathartic acid, and it must be extracted without the application of 
heat or of hydrogen sulphide. Leaves which have been extracted with 
alcoho] are moistened with dilute sulphuric acid, then again extracted 
with alcohol, the alcoholic extract precipitated with baryta, the barium 
salt decomposed, the acid converted into the lead salt, and this pre- 
cipitated from solution by addition of alcohol and ether. The lead 
and barium salts are amorphous, and are decomposed by water into 
acid and basic salts. Cathartic acid is tasteless. Sodium cathartate 
administered internally to a rabbit caused violent diarrhoea and death 
in three hours, by inflammation of mucoas membrane of the intestine ; 
the urine gave a red coloration with potash. When injected it does 
not act, except on the urine. When boiled with acids, cathartic acid 
yields a glucose and a yellowish resinous acid substance of purgative 
properties, soluble in ether, alcohol, and alkalis (with red colour) ; 


insoluble in water. Cathartic acid is also decomposed by potash. 
D. A. L. 


Destruction of Chlorophyll Solution by Light. By J. Remnxe 
(Ann. Agronom., 11, 232—236; from Bot. Zeit., 1885, Nos. 5—9). 
—The prismatic spectrum was divided into seven bands, containing 
waves of definite range of wave-length, by means of seven cylindrical 
lenses interposed between the prism and the screen. The first band 
comprised rays of wave-length 750—710, and was separated from the 
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second band by rays of wave-length 710—700; the second band included 
wave-lengths 700—660, and was separated from the third by wave- 
lengths 660—650, and so on. Solutions of chlorophyll (from sun- 
flower leaves) in alcohol and benzene were exposed for the same time 
to the light of each band, and the decoloration of the chlorophyll 
produced was measured by a photometric method. The mean deco- 
lorations were as follows :—Red band (wave-length 700—660), 100; 
orange (wave-length 650—610), 78; violet (wave-length 450—410), 
72; yellow (wave-length 600—560), 58; blue (wave-length 500— 
460), 50; dark red (wave-length 750—710), 41; green (wave-length 
550—510), 34. The action of the different coloured rays is therefore 
intimately related to the absorption-spectrum of chlorophyll, the 
maximum of decoloration falling between B and C, and coinciding 
with the maximum of absorption, and the curves being practically 
the same throughout their length. J. M. H. M, 


Synthetical Pyridine and Piperidine Bases. By A. Lapensurs 
(Ber., 18, 1587—1590).—The author first corrects some erroneous 
statements previously made (Abstr., 1884, 759) as to the bases obtained 
by distilling the additive compounds of pyridine with alkyl iodides. 
With regard to the two isomeric bases so obtained in each case, the 
base of lower boiling point yields picolinic acid only on oxidation, 
and therefore belongs to the a-series, whilst the base of higher boiling 
point yields isonicotic acid only, and mast belong to the y-series. 

Pyridine propyl iodide and pyridine isopropyl iodide both yield the 
same bases on distillation. The a-base is not identical with conyrine, 
and is in all probability a-isopropylpyridine. It boils at 158—159°5°. 
The platinochloride crystallises in monoclinic prisms, a :}b:¢ = 
09769 : 1 : 13848, and melts at 169—170°. The hydro-base boils at 
159°5—160° ; its hydrochloride melts at 208—210°, platinochloride at 
193—193°5°, hydrobromide at 230—233°, hydriodide at 242—243°, 
and the cadmiociodide crystallises in the monoclinic system,a:b:c= 
2°0289 : 1: 1:0054, and melts at 132—133°. The +-base boils at 176— 
180° ; its platinochloride melts at 203—204°. 

Attempts to prepare a-allylpyridine from pyridine allyl iodide have 
not been successful, a-isopropylpyridine being formed in this case 
also. A. J. G. 


Action of Nitric Acid on Pyrryl Methyl Ketone. By G. Cram- 
c1an and P. Sivper (Ber., 18, 1456—1466).—The authors recently 
described the formation of a nitropyrryl methyl ketone by the action 
of nitric acid on pyrryl methyl ketone at a low temperature (this vol., 
p- 810). They now find that four nitro-compounds are produced, 
namely, a- and 8-mononitropyrryl methyl ketones, dinitropyrroline, and 
dinitropyrryl methyl ketone. The first of these is the one previously 
described, and is the only one which does not show pronounced acid 
properties, so that it may be separated from the remaining three sub- 
stances by agitating the ethereal solution with a concentrated solution 
of sodium carbonate. 

Pyrryl methyl ketone has been obtained in large well-formed mono- 
clinic crystals, 8 = 79° 41’; a: b: ¢c = 2°91833 : 1 : 3°01735. 
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a-Mononitropyrryl methyl ketone is soluble in ether, benzene, chloro- 
form, warm acetic acid, and in hot alcohol; it may be obtained per- 
fectly white by boiling it with a dilute solution of chromic acid in 
acetic acid. Boiling hydrochloric acid has no action on it; fuming 
sulphuric acid dissolves it without decomposition, and it is also 
soluble in potash, ammonia, and in boiling sodium carbonate solution. 
It forms triclinic crystals; a : b : ce = 0°729865 : 1 : 0°598890. By the 
action of bromine on a warm aqueous solution of the -nitroketone, 
dibromomaleinimide, boiling at 225°, is produced together with a 
trace of resin. The a-nitro-derivative may be readily reduced by tin 
and hydrochloric acid to the corresponding amido-compound which, 
however, has not yet been obtained in the free state; the platino- 
chloride, C; HsN,O,HPtCl;,, is described. 

The sodium carbonate solution containing dinitropyrroline, B-nitro- 
pyrryl methyl ketone, and dinitropyrryl methyl] ketone, is acidified with 
dilute sulphuric acid and repeatedly extracted with ether; the extract 
is evaporated, the residue left to crystallise, pressed, crystallised from 
boiling water, and afterwards from hot benzene. In this way a 
separation of the different compounds is effected. Dinitropyrroline, 
C,NH,(NO.,),, forms large yellowish-brown prisms melting at 152°, 
is soluble in ether, alcohol, acetic acid, hot benzene, and toluene, in 
hot water, and in hydrochloric and sulphuric acids. It behaves 
like an acid, dissolves in cold alkalis and in ammonia, with forma- 
tion of salts, and also in alkaline carbonates. The silver and barium- 
derivatives, C,H,N,O,Ba, explode when heated. Dinitropyrroline 
forms well-formed crystals belonging to the trimetric system; a: b = 
0°44123 : 1. 

Dinitropyrryl methyl ketone, COMe’C,NH,(NO,),, crystallises from 
water in small yellow needles containing 1 mol. H,O, which it loses 
at 100°; it melts at about 106—107°, or when dried, at 114°. It 
dissolves readily in ether, alcohol, and hot benzene, in the alkalis and 
alkaline carbonates. 

B-Mononitropyrryl methyl ketone may be separated from the last two 
compounds by means of its greater solubility in benzene, and is 
purified by crystallisation from hot water and subsequent sublimation. 
It crystallises in long needles melting at 156°, and is isomeric with 
the a-compound above described, from which it differs in its physical 
and chemical properties; it is very readily soluble in ether, alcohol, 
and warm benzene, dissolves also in cold alkalis and alkaline car- 
bonates, from which solutions it cannot be extracted by ether ; the 
potassium-derivative forms long yellow needles, the silver compound 
a yellow precipitate. A. K. M. 


Pyrrylene Diméthyl Diketone. By G. Cramician and P. Sitser 
(Ber., 18, 1466—1468).—The authors have simplified the method of 
obtaining this compound (see also p. 808) by heating pyrroline 
(5 grams) with acetic anhydride (50 grams) at 240—260° for about 
six hours. The product is treated with sodium carbonate to neu- 
tralise the excess of acid, and repeatedly extracted with boiling water. 
The filtrate deposits long yellow crystals of pyrrylene dimethyl dike- 
tone on cooling, and that remaining in solution is extracted with ether. 


994 ABSTRACTS OF CHEMICAL PAPERS. 


By the action of fuming nitric acid on pyrrylene dimethyl diketone,a 
mononitro-derivative, NO."C,NH.(COMe)., is obtained melting at 149°, 
By the oxidation of pyrrylene dimethyl ketone with alkaline perman- 
ganate a compound is formed which is assumed to be either 


C,NH,(COOH),, or C,NH,(CO-COOH),. 
A. K. M. 


New Lutidine. By A. Lapensure and C. F. Rorn (Ber., 18, 
1590—1593).—A third lutidine is precipitated as hydrochloride on 
adding platinum chloride to the fraction of bone oil distilling at 
174—176°. The free base, C,;H,N, boils at 174—176°, and distils 
readily with steam ; it is sparingly soluble in cold, still less in warm 
water, and is soluble in all proportions in ether, benzene, alcohol, and 
chloroform. Sp. gr. at 0° = 0°9861 (water at 4° = 1). Only a very 
minute quantity of an acid is formed on treatment with permanganate, 
the greater portion being completely oxidised. The hydrochloride 
and hydrobromide crystallise in long needles; the platinochloride, 
(C;H,N)2,H,PtCk, forms short, bronze-coloured needles. 

A comparison of the derivatives of the a-y-lutidine described by 
the author (this vol., p. 815), and of the a-y-lutidine described by 
Hantzsch (this vol., p. 397), has shown the identity of the substances. 

A. J. G. 

Action of Ethyl Diacetosuccinate on Ammonia. By L. Knorr 
(Ber., 18, 1558—1567).—In a former paper (this vol., p. 554) the 
author showed that the action of ethylic diacetosuccinate on ammonia 
and primary amines led to the formation of substances which, from 
their behaviour, he regarded as substituted pyrrolines, although none 
of them were identified with known pyrroline-derivatives; from one 
of these compounds he has now, however, obtained a dimethylpyrro- 
line identical with that separated from animal tar. 

Ethylic dimethylpyrrolinedicarboaylate melts at 99°, not at 90—91°, 
as previously stated ; it is readily soluble in alcohol and chloroform, 
sparingly soluble in ether, nearly insoluble in water, dilute acids, and 
alkalis, and has both acid and basic properties. The platinochloride, 
(C\2H;;NO,)2,H,PtCl, forms orange-red crystals. The potassium- 
derivative, C;,HisKNO,, is obtained as a crystalline powder by the 
action of potassium or of solid potash on an ethereal solution of the 


salt. 
Hydrogen ethyl dimethylpyrrolinedicarbozylate, 


COOH:-C,NHMe,COOEt, 


is obtained, together with the free acid, by boiling the diethyl salt 
with alcoholic potash, acidulating, &c. It forms slender crystals, and 
melts at 227° with decomposition into carbonic anhydride and ethyl- 
dimethy|pyrrolinecarboxylate. 

Dimethylpyrrolinedicarboxylic acid, CNHMe(COOH),, crystallises 
in tufts of needles; it melts at 251° with decomposition into carbonic 
anhydride and dimethylpyrroline. When oxidised with potassium 
permanganate it yields pyrrolinetetracarboxylic acid. Many of its 
salts are described. 


Dimethylpyrrolinecartoxylic acid, C,NH,Me.-COOH, prepared by 
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saponification of its ethy] salt, closely resembles the dicarboxylic acid ; 
it melts at 210—213° with decomposition into carbonic anhydride and 
dimethylpyrroline. The silver, lead, and iron salts are described. 
The ethyl salt, C(NH.Me,-COOEt, prepared as above mentioned, 
crystallises in flat prisms, melts at 117—118°, boils at 290° under 
731 mm. pressure, and distils readily with steam. 

Dimethylpyrroline, C(NH;Me: [Me : Me = 2 : 5], obtained by heat- 
ing the mono- or di-carboxylic acids, forms a nearly colourless oil, 
which soon turns red on exposure to air, and is gradually converted 
into a red resin; it boils at 165° under 740 mm. pressure. In all its 
properties and reactions it shows complete identity with the dimethyl- 
pyrroline described by Ciamician and Weidel (Abstr., _— ~ 


Action of Ethyl Diacetosuccinate on Phenylhydrazine. By 
L. Knorr (Ber., 18, 1568—1569).—Phenyldimethylpyridazine, - - - 


C,N.H;PhMe,, 


is prepared by heating phenyldimethylpyridazinedicarboxylic acid 
(this vol., p. 555) at 200°. It closely resembles paratolyldimethylpyr- 
roline (loc. cit.) in properties, melts at 82°, boils at 176° under 730 mm. 
pressure, and distils readily with steam. It is insoluble in water and 
alkalis, soluble in concentrated acids, but is reprecipitated on dilution. 
It gives a deep cherry-red coloration with a solution of phenanthra- 
quinone in acetic acid. 

Hydroxylamine reacts with ethyl] diacetosuccinate, forming a com- 
pound of the formula C,.H,,NO;, from which a series of derivatives 
can be obtained differing from the pyrroline-derivatives described 
(loc. cit.) by containing 1 atom more oxygen. These substances are 
under investigation. A. J. G. 


Caffeine. By E. Scumunr and E. Scuitiine (Annalen, 228, 141— 
176).— In previous communications the authors have described caffeine 
methylhydroxide and some of its decomposition-products (Abstr., 1883, 
872, and 1884, 335).—Caffeine is decomposed by boiling with baryta- 
water, yielding carbonic anhydride and caffeidine; the latter base is 
also decomposed by the continued action of the reagent, and it splits 
up into methylamine, sarcosine, formic acid, and carbonic anhydride. 
On boiling with baryta-water, caffeine methylhydroxide splits up 
directly into methylamine, sarcosine, formic acid, and carbonic anhy- 
dride. Neither caffeidine nor methylcaffeidine can be detected amongst 
the decomposition-products. 

Methyleaffuric acid, C;H,,N;0,, is prepared by boiling allocaffeine in 
water until the evolution of carbonic anhydride ceases. The sub- 
stance crystallises in needles melting at 167°. It dissolves freely in 
water, alcohol, and chloroform. It is decomposed by basic lead acetate 
into mesoxalic acid, methylamine, and dimethylcarbamide. 

In caffeinemethylhydroxide, the group CH,OH appears to be 
attached to that N-atom which is present in caffeine as an ammonia, 
not as a methylamine residue, since caffeinemethylhydroxide, unlike 
caffeine, yields on decomposition methylamine, and not ammonia. 

It is not possible to decide from these experiments which of the 
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following formule represents the constitution of caffeine, but teh 
authors are inclined to give the preference to Fischer’s formula :— 


NMe:CH: C-NMe NMe:CO:C-NMe 
| SCO or | l 
¥ 
CO-NMe:C== CO NMe:C-— 
Fischer. Medicus. 

Papaverine. By A. Craus and E. Hiercin (Ber., 18, 1576—1579). 
—The additive compounds of papaverine and the alkyl haloids are 
prepared by heating the components in sealed tubes in the water-bath 
for 6 to 7 hours in the case of the bromides, whilst 18—20 hours’ 
heating is required for the iodides. 

Papaverine methiodide, C.,H2,NO,,Mel, crystallises in colourless plates, 
melts at 80° (uncorr.), and is readily soluble in chloroform, sparingly 
soluble in benzene, nearly insoluble in ether. 

Papaverine ethiodide, C.,H.,NO,EtT, crystallises in short, pale-yellow 
granular crystals, and melts at 216°; the solubilities resemble those 
of the methyl-compound. The ethobromide, C.,.H.,NO,,EtBr, crystal- 
lises in nodular aggregates of needles containing water of crystallisa- 
tion, melts at 110—111°(uncorr.), and is soluble in water and alcohol. 
The ethochloride, C.,H»NO,,EtCl + 4H.O, prepared by the action of 
silver chloride on the bromide, crystallises in short colourless prisms. 
The platinochloride, (C»H,NO,),Et,PtCl, forms a heavy yellow 
precipitate, and melts at 223° with decomposition. The hydrovide 
was obtained as an uncrystallisable brown mass. The _ nitraie, 
C.,H.NO,,EtNO; + 3H,0, forms small prisms. 

Papaverine benzylchloride, C2,H2,NO,,C;H,;Cl + 7H.,0, erystallises in 
large octahedrons. The platinochloride, (C.:H.,NO,,C;H;).PtCh, 
forms a yellow crystalline powder, nearly insoluble in water. 

These additive compounds when boiled with potash are converted 
into substituted papaverines, which are still under investigation. 

A. J. G. 

Narceine. By A. Cravus and C. Rirzretp (Ber., 18, 1569—1576). 
Narceine ethobromide, C23H2N O,,Et Br, is prepared by the long contact 
of its components in the cold, or by heating the mixture for five hours 
at 100° in a reflux apparatus. It crystallises in slender white needles, 
melts at 165° (uncorr.), and is readily soluble in alcohol and hot 
water, less soluble in chloroform, insoluble in ether. The cadmio- 
bromide, C.;H.,.NO,,EtCdBr;, crystallises in small colourless needles. 
Narceine ethochloride is prepared by the action of silver chloride on 
the bromide, it crystallises in small colourless needles, and melts at 
170°. The platinochloride, (C.,H»NO,)2,Et,.PtCl, forms lustrous 
yellow needles, and melts at 170° (uncorr.). The mercurichloride, 
C.;H2NO,,EtHgCl, + H,O, forms a crystalline white precipitate, and 
melts at 127° (uncorr.). Narceine ethyl nitrate, C.;H»NO,,EtNO,, 
crystallises in groups of long silky needles, melts at 155°, and is very 
soluble in cold water. The ethyl oxalate, (C.;H.».NO,)2,Et,C,0, + 6H,0, 
crystallises in lustrous needles, and melts at 174° with decomposition. 

Narceine methiodide, C,;H,NO,,Mel, is formed by heating a mixture 
of its components. It crystallises in very pale yellow, slender needles, 
melts at 173° with decomposition, and is readily soluble in water and 


ORGANIC CHEMISTRY. 997 


alcohol. The methochloride forms small white needles and melts at 
210°. The platinochloride forms a clear yellow crystalline powder 
and melts at 189°. The methyl nitrate, C.;H»NO,.,MeNO,, forms small 
white needles. 

Narceine benzyl chloride, C2;Hx2»NO,,C;H,Cl, crystallises in slender 
white needles, melts at 162° (uncorr.), and is readily soluble in 
alcohol and hot water. The plutinochloride forms a clear yellow, 
heavy crystalline powder and melts at 165°. The hydrowide is obtained 
as a viscid amorphous mass ; the carbonate crystallises in white needles, 
and melts at 130°. 

Methylnarceine, C23H,;MeN Oy, is prepared by boiling narceine meth- 
iodide with aqueous potash. It crystallises in small colourless needles, 
melts at 175° (uncorr.), is sparingly soluble in water, chloroform, and 
benzene, readily soluble in alcohol, nearly insoluble in ether; the 
solutions have an alkaline reaction. Its salts form uncrystallisable 
resinous masses. 

Benzylnarceine, C.3H23(C;H;)NO», prepared by the action of aqueous 

tash on narceine benzyl chloride, crystallises in long white needles, 
melts at 169° (uncorr.), is nearly insoluble in water and ether, readily 
soluble in alcohol. Most of the salts do not erystallise. The platino- 
chloride, [C.;H23(C;H;) NOs },,H,PtCl, + 2H.O, forms a dark yellow 
crystalline powder, and melts at 128° (uncorr.). 

When oxidised with potassium permanganate in acid solution, 
narceine yields a new base of the formula C,,H,;NOw. A. J. G. 


Cupreine and Homoquinine. By B. H. Pau and A. J. Cowntey 
(Pharm. J. Trans., [3], 15, 729—731).—From recent observations the 
authors conclude that homoquinine consists of 39°08 per cent. quinine 
and 60°92 per cent. cupreine (compare this vol., p. 564). 

D. A. L. 


Benzoylecgonine. By W. Merck (Ber., 18, 1594).—Benzoyl- 
ecgonine, CyH,NO,Bz, is obtained as a bye-product in the prepara- 
tion of cocaine. It crystallises in colourless, flat prisms, melts at 
188'°5—189°, turning brown at the same time, and is readily soluble 
in water, more sparingly in alcohol, nearly insoluble in ether. When 
heated with hydrochloric acid at 100° it is resolved into benzoic acid 
and ecgonine. A. J. G. 


Curarine from Strychnos Toxifera. By Vituers (J. Pharm., 
[5], 11, 653—654).—The author has endeavoured to isolate the toxical 
principle from the root bark. The final product was found to be 
ordinary curarine. Attempts to isolate pure curarine were not suc- 
cessful. J. T. 


Preparation of Hemialbumose from Vegetable Albumin. By 
F. Szymanski (Ber., 18, 1371—1375).—Hemialbumose possessing the 
characteristic properties of the hemialbumose prepared from animal 
albumin, may be prepared from the vegetable albumin from barley, 
but it is obtained much more readily and in far larger quantity from 
conglutin from the yellow lupin. The vegetable albumin or conglutin 
is heated on the water-bath at 98—95° with water containing 0-4 per 
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cent. sulphuric acid; as soon as a gelatinous mass is formed a large 
excess of the dilute acid is added, and the whole further digested at 
the same temperature until it becomes fluid, which happens in about 
three hours, any small quantity of turbidity is removed by filtration, 
and sodium hydroxide is added to the clear liquid until it is only very 
slightly acid, a precipitate is then slowly thrown down which consists 
almost entirely of hemialbumose, the solution still contains consider- 
able quantities of hemialbumose in solution which may be partially 
precipitated by heating; this precipitate whilst fresh is soluble in hot 
water, but after treating with alcohol and drying over sulphuric acid 
it is no longer soluble. A very pure sample of hemialbumose was 
prepared by fractional precipitation, washing with a saturated solu- 
tion of common salt, redissolving the precipitate in water, removing 
the salt by dialysis, precipitating the solution thus prepared with 
alcohol, washing the precipitate with alcohol and ether, and drying 
over sulphuric acid; thus obtained it was soluble with difficulty in 
cold water, but almost completely in hot, the greater part being 
reprecipitated on cooling. Acetic acid with sodium chloride or 
potassium ferrocyanide forms a precipitate in the aqueous solution 
which is dissolved on heating but reappears on cooling, dilute nitric 
acid also gives a precipitate which is dissolved on heating, and on 
adding an excess of nitric acid it is dissolved in the cold with an 
intense yellow colour. This sample contained 1°241 per cent. of ash. 
A. F. 


Decomposition of Proteids by Fermentation: Formation of 
Non-hydroxylated Aromatic Acids. By E. Sarxowski (Zeit. 
physiol. Chem., 9, 491—510).—The results of the author’s previous 
investigations (KE. and H. Salkowski, Abstr., 1879, 465 and 659; 
1880, 413) are confirmed by the subsequent researches herein 
detailed. 

Of the aromatic acids resulting from the fermentation of proteids 
and separated in this way, phenylacetic or hydrocinnamic acid is 
invariably obtained, and frequently both. Their relative proportion 
is, however, variable. The following record of observations of the 
formation of the one or the other is given :— 


Hydrocinnamic acid was obtained in—(1.) 9 experiments with 
meat, duration of fermentation 2—16 days. (2.) 2 experiments with 
blood fibrin, duration of fermentation 3—7 days. (3.) 1 experiment 
with meat fibrin, duration of fermentation 13 days. (4.) 1 experi- 
ment with pancreas peptone, duration of fermentation 7 days. 


Phenylacetic acid was obtained in—(1.) 3 experiments with serum 
albumin, duration of fermentation 37—39 days. (2.) 2 experiments 
with meat, duration of fermentation 7—14 days. 


In the case of one experiment with meat both acids were isolated. 

The difficulty of separating these acids from one another was over- 
come by the expedient of their physiological transformation (through 
the digestive apparatus of the rabbit) into hippuric and phenaceturic 
acids respectively (comp. ibid., 7, 161). Their isolation from the 
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urine and subsequent separation was carried out quantitatively with 
the following results :— 


Substance Duration of | Albuminoid Hippuric Phenaceturic 
fermented. fermentation. dissolved. acid, acid. 
Fibrin .... a 452 grams 6°088 0 
sees 9 1974 30°894 2°233 
13 387 i, 6°375 0°175 
22 402 ,, 7160 traces 
26 498 ,, 6°272 0°255 
38 488 _ ,, 5°722 0°427 
1l 370 —Ct=«;, 8'266 0°932 
— ne 2808 
peptone 
In conclusion, the author discusses the probable sources of the 
volatile aromatic acids, and the views which have been expressed 
thereon, pointing to tyrosine on the one hand, and the preformed 
phenyl amido-acid-groups contained in the molecule of the proteids 
on the other (comp. Nencki and Sieber, Ber., 18, 394), summing up 
the evidence in favour of the latter. C.. F. C. 


Physiological Chemistry. 


Assimilation (Reabsorption) of Fat. H. A. Lanpwenr (Zeit. 
physiol. Chem., 9, 361—379). 


Influence of Bile, Bile Salts, and Bile Acids on Amylolytic 
and Proteolytic Action. By R. H. Cuirrenpen-and G. W. Cummins 
(Amer. Chem. J., '7, 36—52).—In the first series of experiments the 
ferment used. was a filtered and neutralised solution of saliva, and was 
allowed to act on a 1 per cent. starch solution for 30 minutes at 40°; 
the dextrose (and maltose) formed were estimated grav imetrically. 
The following results were obtained :— 

Addition of free taurocholic or glycocholic acid (0°1 and 0:2 per 
cent. respectively) reduces the action to one-tenth. No marked effect 
is prodnced by addition of 0°5 per cent. sodium glycocholate, but the 
same quantity of sodium taurocholate reduces the action to one- 
thirtieth. Fresh ox-bile may be added to the extent of 20 per cent. 
without influencing the action, and it is therefore probable that the 
retarding action of the bile acids is counterbalanced by the presence 
of some other substance in the bile; the slight diastatic power of bile 
is not sufficient to account for the inactiv ity of the bile. 

In the second series an extract of pig’s stomach was allowed to act 
on blood fibrin; the: insoluble fibrin was ere Addition of 

a 2 
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taurocholic acid and its sodium salt have a powerful retarding action; 
glycocholic acid and its salts on the other hand have none; more than 
1 per cent. of bile also retards the action, and 20 per cent. stops it; 
hence the reflux of but a small quantity of bile into the stomach 
would be attended with decreased proteolytic action. 

The proteolytic action of trypsin in neutral solution is increased by 
addition of 01 to 0°5 per cent. sodium carbonate, but further 
additions rapidly decrease the action. Combined salicylic acid has 
a great reducing power, and free salicylic acid stops the action com- 
pletely; hydrochloric acid acts even more energetically. In an 
ordinary digestive mixture, or even when albuminous matter is present 
only in limited quantity, the addition of hydrochloric or salicylic acid 
to a neutral solution containing trypsin redaces its proteolytic action 
to a minimum before any free acid is present. The addition of bile, 
of sodium glycocholate, or taurocholate produces scarcely any re- 
tarding action, but free taurocholic acid exerts a marked influence. 


H. B. 


The Proteids of Cow’s Milk. By J. Sresenien (Zeit. physiol. 
Chem., 9, 445—464)—The author has isolated from milk two 
albuminoid substances distinct from casein. 

Lactoglobulin, the first of these, is present in minute quantity only. 
To obtain this substance the casein is first thrown down by means of 
common salt, and the globulin in the filtrate precipitated by saturating 
with magnesium sulphate. After careful purification it was found to 
be homogeneous and of uniform properties, exhibiting the closest 
resemblance to the paraglobulin of blood. 

Lactalbumin, the second albuminoid, is precipitated by acetic acid 
in the filtrate from the preceding compound. After purification it 
was analysed, with the following results, calculated on the ash-free 
substance (ash = 1°13 per cent.) :— 

Cc. H. N. 8. P. 
52°19 7:18 15°77 1°73 0°18 


Its properties are closely similar to those of serum albumin, but differ 
in the one important particular that its specific rotation [a ]) = 36°6°, 
whereas that of serum albumin is 62°. This difference in optical pro- 
perties was established beyond doubt by various confirmatory observa- 
tions. C. F. C. 


Milking of Cows. By M. Scumicer (Bied. Centr., 1885, 331).— 
To estimate the advantage of milking three times a-day over twice 
a-day, two cows were submitted to the experiment, when it was 
evident that much more milk was obtained by thrice milking; more- 
over, as the milk was no poorer in fat, there was consequently a larger 
total yield of butter. K. W. P. 


Chemical Changes attending the Development of the 
Embryo in the Eggs of the Bombyx Mori. By A. Ticnomirorr 
(Zeit. physiol. Chem., 9, 518—532).—The fertilised eggs of this insect 
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undergo a developmental differentiation during the summer, accom- 
panied by a change in colour from yellow to violet. This is due to a 
formation of pigment in the embryonal envelope. During the winter 
all changes are suspended. The eggs were first examined after the 
expiration of this quiescent period. They are composed of a yolk, 
yolk envelope, and chorion. These have been analysed by the author, 
the two former together as they are not separable. The chorion was 
isolated by alternate treatment with dilute acid and pepsin solution. 
Several preparations were analysed with concordant results, from 
which, together with the freedom of this substance from chitin, the 
author infers that it is chemically homogeneous, and designates it by 
the term chorionin. 1ts empirical composition is as follows :— 


C. H. N. 8. Oo. Ash: 
47°27 6°71 16°93 3°67 24°72 0°70 


During the process of hatching the total loss in weight was 11°16 
per cent., and the changes in composition (yolk) are expressed by the 
comparison of the percentages of the constituents of the eggs at the 
beginning (A) and at the end (B) of this period, which are as 
follows :— 

B. 
Aggregate substance , 88°84 
Dry matter 35° 30°20 
Albumin and insoluble salts “$ 9°20 
Aqueous extract , 5°46 
- containing glycogen .. . q 0°74 
Ethereal extract 
“ containing fat 
- - lecithin .... 
cholesterin. . 


The following statistics are given of the loss of weight sustained 
during the process of hatching, which the author finds to be pro- 
portional to the morphological differentiation :— 


Absolute Daily Absolute Daily 


Days. weight. loss. Days. weight. loss. 
10388 — 06854 — 
10029 0:6776 ~_ 
0°9952 ( 0°6739 0°0037 
_— 03% 0°6687 0°U052 
09024 0-6562 0-01.25 
0:9428 0°0196 0°6490 00072 
0-9229 00199 0°6328 0°V162 
0°6152 00176 
C. F. C. 
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Physiological Action of Potassium Chlorate. By J. v. Mrrina 
(Ohem. Centr., 1885, 249).—The author confirms Marchand’s view 
that this salt converts the hemoglobin in the blood into metahsemo- 
globin, thus rendering the blood useless for the process of respiration. 
This action is dependent on the amount of chloric acid present, which 
has just the same effect as the salt. J. K. C. 


Physiological Action of the Tertiary Alcohols. By H. 
THIFRFELDER and J. v. Merine (Zeit. physiol. Chem., 9, 511—517).— 
Tertiary butyl alcohol introduced into the stomach of the rabbit was 
found to have a slightly narcotic action when the quantity exhibited 
amounted to 6 c.c. Tertiary amyl alcohol exerted a much more 
powerful action, a dose of 3 c.c. causing, in a few minutes, a deep 
sleep lasting 12—24 hours; on waking the animal showed no morbid 
symptoms. The lethal dose for dogs of medium size was from 10 to 
20 c.c. The recovery from the effects of smaller doses was complete. 
Tertiary hexyleneglycol (pinacone) was next investigated; its 
action was also narcotic, but less powerful than that of the preceding 
compounds. These compounds were found in the urine in com- 
bination with glycuronic acid; and were isolated in the form of the 
potassium salts of the conjugated acids. These were analysed, and a 
portion also treated with boiling dilute sulphuric acid, by which they 
were resolved into glycuronic acid and the respective alcohols. 

C. F. C. 

Action of Cocaine on the Invertebrates. By Ricuarp (Compt. 
rend., 100, 1409—1411). 


Formation and ‘Migration of Fat in Phosphorus Poison. 
ing. By H. Leo (Zeit. physiol. Chem., 9, 469—490). 


Chemistry of Vegetable Physiology and Agriculture. 


Influence of Oxygen on Fermentation. By E. Bucnyer (Zeit. 
physiol. Chem., 9, 3830—415).—The author in the first instance exhaus- 
tively criticises the experimental method of the investigation, as well as 
the deductions therefrom, which led Pasteur to the enunciation of his 
well-known theory of anwrobic fermentation. The ratio of yeast deve- 
lopment, that is the number of cells to the sugar fermented, which 
Pasteur adopted as the measure of “le pouvoir du ferment,” is a mis- 
leading expression, and by introducing into it the factor of time, which 


is obviously necessary, and calculating for oar instead of 4, his results 
Zz z 


by no means favour the theory in question. In regard to schizomycetic 
fermentation the evidence as to loss of fermentative activity, with 
diminished movement of the organisms, is assumed by Pasteur, but 
denied by the author on the basis of bis own experiments with pure 
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cultivations of the butyl bacillus. In reviewing the literature of the 
subject, and chiefly the contributions of Schiitzenberger, Nageli, and 
Hoppe-Seyler, the author concludes that exact experiments have been 
made in regard to yeast only, the result of which has been to modify 
very considerably the theory of Pasteur. The author experimented 
with the three organisms :—(1) Bacterium Fitz, (2) Butyl bacillus, (3) 
Bacillus subtilis. Of these pure growths were cultivated. The 
solution used in the experiments contained 2°5 per cent. of glycerol, 
025 meat extract, with 5 per cent. calcium carbonate also added. 
The experiments were conducted in three parallel series, in which the 
conditions were uniform in all respects save the one to be investigated, 
namely, the gas environment, which was so varied that in A a stream 
of oxygen was maintained throughout the fermentation period, in B 
a stream of hydrogen, whilst in C the normal atmospheric conditions 
obtained. 

The following conclusions are warranted by the experiments. The 
quantity of glycerol fermented, as well as the numerical increase of 
the organisms, is greater in presence of oxygen. The ratio of the 
quantity of carbonic anhydride formed to glycerol fermented remains 
the same when oxygen is replaced by an inert gas. 

At the same time the numerical increase of the organisms is so 
much greater in the case of the oxygen, that when divided into the 
number expressing the chemical results of the fermentation, which 
gives an expression fur the fermentative activity of the individual 
organism, this is seen to be less than in the case of hydrogen or 
atmospheric air. For the details of the investigation, which are 


important, the original must be consulted. C. F. C. 


Selective Alcoholic Fermentation. By E. Bourque.or (Comp’*. 
rend., 100, 1404—1406 and 1466—1469).—Dubrunfaut has supposed 
that a ferment such as yeast when introduced into a mixture of 
several fermentable sugars has the power of selecting some particular 
sugar, which it attacks and destroys before the others are affected, 
and the fact that the levorotatory power of invert-sugar undergoing 
fermentation does not continually diminish, as it would do if the two 
sugars were destroyed with equal rapidity, has been taken to support 
this view. 

The author finds, however, that when yeast is introduced into a 
mixture of maltose and levulose or of glucose and levulose, both 
sugars ferment simultaneously, but at unequal rates. In the first 
mixture the levulose ferments more rapidly than the maltose, whilst 
in the second the glucose ferments more rapidly than the levulose. 
In both cases, however, at a certain stage in the fermentative process, 
the order of selection, or the relative rate of fermentation, becomes 
reversed. 

Experiments were made with a view to ascertain how far the 
observed results were due to an actual selective power possessed by 
the ferment, and how far to the various conditions, such as tempera- 
ture, dilution, &e. 

It was found that in a mixture of equal parts of maltose and 
evuluse the destruction of levulose by yeast increases more rapidly 
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with the concentration of the solution than does the destruction of 
maltose, whilst if the liquid is diluted the rate of destruction of the 
levulose diminishes more rapidly than that of the maltose. The 
presence of alcohol has the same effect as dilution. 

In the process of fermentation it is probable that the dissolved 
sugars undergo no change until they have penetrated through the 
cellular membrane of the ferment and come into contact with the 
protoplasm in the cells. If any true selective fermentation takes 
place it may depend on the relative rapidities with which the different 
sugars penetrate the cellular membrane, or it may be due to some 
action in the interior of the cell. 

The author finds that when a mixture containing 2 per cent. of 
maltose and 2 per cent. of levulose is dialysed through parchment 
paper, the levulose passes through more rapidly than the maltose, but 
with a solution containing 2 per cent. of maltose and only 1 per 
cent. of levulose the rate of dialysis is reversed. The presence of 
alcohol diminishes the absolute rate of dialysis but does not affect the 
relative rates, and an increase of temperature accelerates dialysis but 
does not alter the relative rapidities. The effect of alcohol and of 
temperature differentiates dialysis from the so-called selective fermen- 
tation. 

Experiments were made to ascertain the relative rates of fermenta- 
tion of separate solutions (2 per cent.) of glucose and levulose under 
precisely similar conditions. It was found that glucose ferments more 
quickly than levulose, and that dilution, presence of alcohol, &c., 
have the same effect on the sugars separately as when they are 
mixed. 

From these results it follows that there is no real selective fermenta- 
tion, but that in a mixture of sugars each constituent ferments accord- 
ing to its own peculiar laws, independently of the other constituents. 


C. H. B. 


Fate of Sulphur in Germination. By G. Tammany (Zeit. 
physiol. Chem., 9, 416—419).—The specimen of peas, the germina- 
tion of which was studied by the author, contained 0143 per cent. 
total sulphur, of which 0°027 = 0°07 SO; was in the form of soluble 
sulphates. The sulphuric acid was determined during the early 
periods of growth with the following results :— 


i eee ° 5 10 15 20 25 
SO, per cent. . 0:089 0172 O160 #£0173 0191 


In the above the germination and growth took place in the dark; 
similar results were obtained in the light. The phosphoric acid 
similarly underwent increase, from 0°324 per cent. P.O; in the original 
seed, to 0°443 per cent. after germination, followed by 12 days’ 
growth in the dark. These results are in opposition to those obtained 


by O. Kellner (this Journal, 1875, 777). C. F. C. 


Formation of Starch in Vine Leaves. By G. Cusont (Ann. 
Agronom., 11, 236—239).—The method and general results of this 
investigation have already appeared in this Journal (this vol., p. 683). 
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The starch observed in the leaf at any time is only the excess of that 
produced over that which disappears. The author has not succeeded 
in demonstrating the transformation into sucrose or glucose of the 
starch granules which disappear: some experiments even negative this 
hypothesis, and it is suggested that tannin is the product of transfor- 
mation. Is this metamorphosis of the starch due to a diastatic ferment, 
or has the green cell itself the power of effecting it? If an annular 
incision be made through the soft portion of the stem above and 
below the insertion of a leaf, the starch already formed in the leaf 
will no longer disappear in the dark, but with one incision only, 
either above or below the leaf, the starch disappears as usual. When 
a grape-cluster, either in flower or fruit, is opposite the leaf the starch 
disappears in the dark, even when the stem is cut through above and 
below. It appears from this that the metamorphosis of the starch is 
due neither to a special ferment nor to the cell activity of the leaf, 
but is only brought about by a demand for fresh supplies of carbo- 
hydrates in some centre of growth. J. M. H. M. 


Acquisition of Atmospheric Nitrogen by Plants. By W. 0. 
Arwater (Amer. Chem. J., 6, 365—388).--Doubting the correctness 
of the generally received view that plants do not assimilate nitrogen 
from the atmosphere, the anthor has made experiments on this 
subject. Peas were grown in sand which had been purified by 
igniting and washing. The plants were nourished by solutions con- 
taining known quantities of nitrogen. The amounts of nitrogen in 
the seed and in the nutritive solutions supplied were compared with 
those found at the end of the experiments in the residual solution 
(obtained by washing the sand) and in the plants. The excess of the 
latter over the former—in some cases very large—must represent 
nitrogen absorbed from the atmosphere. The conditions of growth 
were varied as follows:—l. By varying the concentration of the 
nutritive solution from 0°8 to 5 or 6 parts by weight of dissolved salts 
in 1000 of solution (1 part in 1000 has been found most favourable to 
normal growth). 2. By varying the total quantity of food supplied 
to the roots by the solutions, from an amount seemingly sufficient, or 
nearly so, for normal growth, to a very scanty supply. 3. By varying 
the proportion of nitrogen in the solution, making it in some cases 
rather, in others very small, compared with the amount of mineral 
food, so that the plants were enabled to make some growth at the 
expense of the nitrogen furnished to the roots, and left to gather the 
rest of their nitrogen, if possible, from the air. The solutions used 
contained mixtures of the following salts: potassium and calcium 
nitrates, magnesium sulphate, potassium phosphate, and ferric chlo- 
ride. The plants were grown in pots in the open air, but protected 
frora dew and rain by being put under cover at night and in rainy 
weather. The following table gives the nitrogen statistics obtained. 
The experiments A, B, C were preliminary ones. In the others the seeds 
were planted on March 30th, and the plants harvested on July 3rd ; 
but as they were ripe, and watering ceased, some time before the latter 
date, the actual time of growth should be taken at about 72 days. 
One-third of the pots had 1 kilo. sand each, one-third 2 kilos., and 
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one-third 3 kilos., so that as they were kept saturated (or nearly so) 
with pure water, the concentration of the solutions differed widely. 
The solutions in the 3 kilo. pots contained from 0°8—1°6 grams salts 
in 1000 c.c. water, and were consequently favourable to the growth 
of the plants; those in the 1 and 2 kilo. pots contained from 2°5—6 
arts per 1000, and were therefore unfavourable to growth. One- 
half of the pots contained three, the remainder six plants each. The 
amount of food was estimated to be rather small for three plauts, and 
therefore very scanty for six, and therefore Nos. 3, 4, 7, 8, 11, and 12 
were very insufficiently nourished. The amounts of mineral food was 
the same for all; the larger nitrogen ratio (136°9 mgrms.) supplied 
was calculated to be rather small in proportion to the mineral food. 


Nitrogen supplied at Nitrogen found at end 
the beginning and during of the experiment. 
the experiment. 
Gain or 
No. of loss of 
experiment. nitrogen. 
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These results seem to leave no doubt that the plants had in some 
way abstracted nitrogen from the surrounding air. In the four experi- 
ments with sufficiently dilute solutions for normal growth the poorly-fed 
plants obtained one-third, those tolerably well-fed, one-half of their whole 
nitrogen from the atmosphere. In the other cases the gain was less, 
but still, with one exception, very marked. The author is unable to 
explain this one exception, unless it be by the decomposition of 
nitrates in the presence of germinating seeds (as shown by Bous- 
singault), and in this case it is probable that more or less loss from 
this cause occurred in the other experiments. This and all other 
probable sources of error would tend to reduce the final total nitrogen, 
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and would also tend to show a still larger acquisition of atmospheric 
nitrogen than that actually proved to have taken place. 

The amounts of nitrogen acquired by the plants were so large, that 
it is impossible that it can have been derived from ammonia, &c., 
dissolved out of the air by the moisture of the sand; since Heinrich’s 
and Schlésing’s experiments show that under the most favourable 
circumstances (absorption by dilute acid, &c.,) not more than 9°8 
mgrms. ammonia could have been so absorbed during the duration of 
the experiments. 

The author considers these results as proving that free nitrogen is 
assimilated from the atmosphere by healthy growing plants. He 
thinks that the opposite results obtained by Boussingault, and by 
Lawes, Gilbert, and Pagh (Phil. Trans., 1861, 2, 437) were possibly 
cue to—i, the fact that their plants were grown under glass covers 
connected with the earth, and were therefore removed from the 
influence of the electricity of low potential which obtains in the 
strata of air near the earth, in which our plants grow; and ii, their 
plants being allowed exceedingly little combined nitrogen in their 
nutritive solutions. For, firstly, Berthelot has shown that free 
nitrogen may be assimilated by vegetable substances (such as dextrin, 
cellulose, &c.) under the influence of electricity of low potential— 
and it seems not improbable, therefore, that atmospheric electricity 
may play a similar part towards growing plants ;—and, secondly, the 
author’s experiments show that a deprivation of sufficient nitrogenous 


nourishment at once reduces the amount of external nitrogen assimi- 
lated. ie. E. F. 


Allantoin, Asparagine, Hypoxanthine, and Guanine as Plant. 
constituents. By E. Scuurze and E. Bossnarp (Zeit. physiol. 
Chem., 9, 420—444).—In continuation of previous researches on this 
subject (Abstr., 1881, 1061; 1882, 1195), the authors have devised 
an improved method, whereby they have succeeded in isolating 
(25 gram allantoin from 440 grams of the fresh young leaves of the 
plane. Previously they had obtained sufficient for mere identification 
only. No asparagine was present in the extracts. 

The main feature of the improved method consists in precipitating 
these nitrogenous compounds by mercuric nitrate in the aqueous 
extract previously freed from the compounds precipitable by lead 
acetate. From the leaf-buds of Acer pseudoplatanus and Acer cam- 
pestre, both allantoin and asparagine were isolated. From 1 kilo. of 
the former (= 170 grams dry substance) the quantities obtained were 
05 gram allantoin and 5 grams asparagine. ‘The leaf-buds of Betula 
alba, Fagus silvatica, Populus nigra, Tilia parvifolia, and Vitis vinifera 
were found to contain no allantoin, but asparagine in some quantity. 
Certain barks were next examined, stripped for the purpose from the 
younger branches, towards the end of October. Allantoin was found 
to be present in the bark of A’sculus hippocastanum and of Acer 
pseudoplatanus. Etiolated lupin plants in the early stages of growth, 
which contain asparagine and other products of resolution of proteids 
in large quantity, were found not to contain any allantoin. 

Of fodder plants, grass, oats, and red clover were examined in the 
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early stages of growth, and found not to contain allantoin ; moreover, 
from one only of these was asparagine isolated, | kilo. of the red clover 
yielding 0°25 gram. The quantity of the latter was considerably 
increased by keeping the plants for a week in the dark, with the 
lower end of the stem immersed in water; from 800 grams clover, 
after this treatment, 1-7 gram asparagine was obtained. A more 
remarkable result was obtained with oat plants, which yielded, after 
this treatment, 3:1 grams asparagine on 900 grams of substance 
(= 170 grams, anhydrous). In order to correlate this formation of 
asparagine with the presumed loss of proteids, the following determi- 
nations were made by Stutzer’s method on the dry substance. 
a. Freshly gathered. b. After 6—8 days in water :— 
Red clover. Oats. 


Se ey, pom me, 

(a.) (.) (a.) (d.) 
Total nitrogen .... 4°11 4°37 4°12 4°50 
Proteid ,, coos OR 2°47 351 1:46 
Amide _,, aca 1:90 061 3°04 


Determinations by Sachsse’s method gave confirmatory results. 
The authors incline to Borodin’s view that amides are aggregated 
under these conditions by reason of the absence of such products, as 
under the condition of normal assimilation effect their reincorporation 
into proteid molecules. 

The method of precipitation by mercuric nitrate, by which the 


authors find that hypoxanthine, xanthine, and guanine may also be 
more easily isolated, has enabled them to identify these bases in 
young potatoes (tubers), in sugar-beet, in the leaf-buds of the plane 
and maple, in the bark of the plane (branches), in lupins, and in 
young grass, red clover, oats, and vetch. 

Details are also given of the isolation of these compounds, in par- 
ticular cases, in quantity sufficient for a more complete identification 
vf the individual bases. 

The authors are not unmindful of the probability of the formation 
of these bases during the process of extraction, which point is dis- 
cussed from time to time. C. F. C. 


Chemical and Toxicological Relations of certain Fungi. By 
R. Boum (Chem. Centr. [3], 16, 249—251).—Boletus luridus belongs 
to the class of not very poisonous fungi, and its composition varies in 
different seasons. It contains large quantities of choline together with 
a body similar to cholesterin, small quantities of muscarin, and an 
acid (luridic acid) ecrystallising in brilliant red needles, and yielding 
succinic acid on distillation. Amanita pantherina contaius essentially 
the same substances, but its acid crystallises in yellow crusts. ° 

J. K. C. 

Absorptive and Evaporative Powers of Various Litters. By 

E. Woutny (Bied. Centr., 1885, 305—309). 


Cultivation of Varieties of Oats. By O. Beserrr and M. 
MArcker (Bied. Centr., 1885, 332—337).—The varieties of oats under 
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examination were nearly all foreign, and a great difference is obser- 
vable in the yields, both of straw and grain, and also in the composi- 
tion of the grain. The tables of analysis show that, as a rule, the 
heaviest cropper is the richest inalbuminoids. The authors found that 
the straws of the kinds of oats he examined were poorer in albumi- 
noids than is stated by Wolff and Kiihn, who gave the mean quantity 
40 per cent., whilst those under observation contained only 0°9— 
1:8 per cent.; there was not much variety of composition found in 


the chaff. EK. W. P. 


Keeping of Topped and Untopped Beet. By J. Hanamann 
(Bied. Centr., 1885, 341—343).—Up to the end of January it appears 
to matter little whether the roots are topped or not, for they keep just 
as well either way ; but after that time up to May the value of the 
untopped roots diminishes, and growth commences early at the cost 
of the juice, whilst the topped roots show no signs of growth, con- 
sequently the reduction in the percentage of sugar is less. 


E. W. P. 

Arsenic in the Soil of Cemeteries. By Scuiacpennaurren and 
GarnrER (Compt. rend., 100, 1388—1389).—Arsenic is found dis- 
seminated in variable but often considerable quantity in many soils in 
the Vosges, especially in red sandy soils, in which it probably exists 
as ferric arsenate. Ferric arsenate is slightly soluble in boiling 
water, but is quite insoluble in cold water, and cannot be extracted 
by rain water percolating through the soil. 

When any compound of arsenic in aqueous solution is left in con- 
tact with an argilo-caleareous or argilo-ferruginous soil at the ordi- 
nary temperature, the arsenic is gradually converted into insoluble 
compounds, which are retained by the svil. 

Any arsenical compound introduced into an argilo-caleareous or 
argilo-ferruginous soil, and subjected to continual infiltration of rain, 
if originally insoluble remains insoluble, but if soluble it gradually 
becomes insoluble, and at a depth of 0°6—0°9 m. from the point at 
which the arsenic is introduced, no arsenic can be detected in the 
infiltered water, even after 14 months. 

These results confirm those obtained by Orfila in 1847, and prove 
that arsenic cannot be transferred from an arsenical soil to a corpse 
through the medium of rain water percolating through the soil. 

C. H. B. 

Manuring with Peat. By Wacner (Bied. Centr., 1885, 352).— 
Peat compared with straw as a manure was found to be the more 
valuable ; during two seasons it brought the highest crop of potatoes. 
With barley, however, the results were alike. E. W. P. 


Action of Various Forms of Phosphoric Acid. By Firrsocen 
(Bied. Centr., 1885, 313—318).—Barley was grown in pots, mono- 
calcium, diealcium phosphate, &e., being added to the soil in the pots. 
It appears that the phosphates most rapid in their action are mono- 
and di-calcium phosphate, precipitated phosphate, and good super- 
phosphate from guano, &c. The phosphates of medium action are 
tricalcium phosphate as steamed bones, superphosphate from Lahn 
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phosphorite, and the like minerals. The slowest in their action are 
ferric, aluminic, and Kladno phosphates. These last phosphates are 
greatly assisted in their action by the presence of humic acid, either 
free or in combination. Field experiments corroborated the result 
obtained by pot culture, that precipitated phosphate is not far behind 
a high super in its action. E. W. P. 


Manuring Experiments. By J. Konia (Bied. Centr., 1883, 319 
—320).—These experiments were conducted on lupine-sick soil 
manured with kainite, phosphate and horn-meal, the crop being rye. 
The results, though not very satisfactory, show that the action of 
kainite applied in autumn is beneficial, and the addition of phosphates 
and nitrogen is productive of increased yield only when kainite is 
present.. Kainite and nitre is better for potatoes than kainite and 
horn- or bone-meal. Some experiments show that where nitrate is 
used there are more diseased potatoes than on other- plots. 

E. W. P. 


Analytical Chemistry. 


Apparatus for the Correct Reading of Gas Volumes over 
Water. By H. N. Morse (Amer. Chem. J., 7, 58—60). 


Precipitation of Halogen. Salts of Silver. By R. Scuyemper 
(J. pr. Chem. [2], 31, 420—428).—In the course of investigations on 
the-atomic weight of antimony, it has been suggested that if a halogen 
salt of silver be precipitated from a solution containing antimonious 
oxide and tartaric acid, the precipitate is apt to retain small quan- 
tities of silver-tartrate. In the case of a very strong solution, Cooke 
observed the presence of silver tartrate in a precipitate of silver 
chloride. In this paper this point is examined, and it is shown by 
various methods of investigation, that with proper precautions: the 
precipitated halogen salt of silver does not retain recognisable 
quantities of silver tartrate, a result confirmed by Cooke’s observa- 
tions on the solubility of this salt. Vv. &. V. 


Schulze’s Process for the Quantitative Determination of the 
Halogens in Aromatic Compounds. By L. P. Kiyyicurr and R. 
C. Sweetser (Amer. Chem. J., 6, 415—416).—The authors find that 
the use of this process (Abstr., 1884, 1422) is limited, many substances 
(such as ethyl phenyldibromopropionate) only giving up part (in the 
case cited half) of the halogen contained. L. T. T. 


Reactions for Distinguishing Chlorides, Bromides, and 
Iodides when mixed together. By H. Hacer (Chem. Centr. [3], 
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16, 315).—A small portion of the salt to be tested is dissolved in a 
few c.c. of dilute sulphuric acid, and coloured with permanganate 
solution. With pure sodium chloride the colour disappears com- 
pletely after a time, but if a trace of bromide be present the liquid 
becomes bright yellow, whilst a trace of an iodide turns it dark yellow. 
To test sodium bromide for iodine, dissolve in water, and tint with 
permanganate ; the latter will turn brown in a few sevonds if iodine 
is present. J. K. C. 


Titration of Potassium Iodide. By P. Caruzs (J. Pharm. [5], 
11, 504—506). 


Titration of Potassium Iodide. By E. Fatitres (J. Pharm. [5], 
11, 657—662).—The iodide is gradually heated up to 100° with a 
solution of ferric chloride, by which all the iodine is expelled, and 
is collected in an excess of standard sodium thiosulphate mixed with a 
few c.c. of chloroform. The excess of thiosulphate is then determined 
by standard iodine solution. 

Bromides do not affect this modification of Deflos’ method, whilst 
Berthet’s process is influenced by them. 

The author proposes the same reactions for the estimation —— 

J. T. 

Volumetric Estimation of Nitrogen. By F. Huorscammr 
(Ber., 18, 1441—1444).—The author finds that in Dumas’s method it 
is impossible to expel the whole of the air contained in the tube, blank 
experiments with hydrogen sodium carbonate yielding gas unabsorb- 
able by potash as long as carbonic anhydride was evolved. When a 
separate apparatus is employed in which the carbonic anhydride is 
prepared by acting on a boiling solution of sodium carbonate with 
sulphuric acid, the gas obtained is also found to be incompletely 
absorbed by potash. Better results are obtained by the employment 
of marble and hydrochloric acid which is kept heated at nearly its 
boiling point; 3 litres of the gas so obtained only yielded 0°2 c.c. 
residue after absorption by potash. 

The copper oxide should be strongly ignited in a current of carbonic 
anhydride, which is also passed as the oxide cools. The author allows 
an hour for a combustion, during which time about 3 litres of carbonic 
anhydride are used; 0:2 c.c. is therefore to be deducted from the total 
gas volume obtained. The measuring apparatus is a modification of 
Zulkowsky’s. A. K. M. 


Estimation of Nitrogen in Substances containing Organic, 
Ammoniacal, and Nitric Nitrogen. By A. Houzgau (Compt. rend., 
100, 1445—1447).—50 grams of sodium acetate and 50 grams of 
sodium thiosulphate are fused together in their water of crystallisa- 
tion, allowed to cool, and the mixture finely powdered and kept in a 
well-stoppered bottle; 2 grams of this mixture, with an equal weight 
of granular soda-lime, is introduced into the combustion tube, and the 
latter filled for a few centimetres with soda-lime; 0°5 gram of the 
substance to be analysed is intimately mixed with 10—15 grams of 
the mixed salts, and afterwards with 10 grams of finely powdered 
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soda-lime, and introduced into the combustion tube, which is then 
filled up with soda-lime in the usual way. The tube is carefully 
heated from front to back, and the evolved ammonia is collected in 
standard acid, or the exit tube may be allowed to dip into a vessel 
containing water, without appreciable loss. The saline mixture at the 
back of the tube replaces the oxalic acid which is usually employed, 
and will give off about 200 c.c. of gas. Go ow 


Qualitative Determination of the Bases without Hydrogen 
Sulphide. By G. 8. Eysrer (Amer. Chem. J., 7, 21—26). 


Gallein as an Indicator. By M. Decuan (Pharm. J. Trans. [3], 
15, 849—850).—The author finds gallein (pyrogallol-phthalein) more 
delicate and capable of more general application as an indicator than 
either phenolphthalein, litmus, or methyl-orange. D. A. L. 


Spectroscopic Determination of Lithium. By L. Beit (Amer. 
Chem. J., 7, 35—36).—A standard solution of a lithium salt is diluted 
until a drop on a small loop of platinum wire only just shows the 
lithium line. The substance to be tested is treated in exactly the 
same way, and the amount calculated from the dilution by a simple 
proportion. The same platinum wire and flame are used in both 
eases. Very fair results are obtained. The method is especially 
suitable for the determination of lithium in mica, &c. H. 


Determination of the Value of Zinc-dust. By H. N. Morse 
(Amer. Chem. J., 'T, 52—57).—-Description of an apparatus for 
solution of the sample and determination of the hydrogen evolved. 


H. B. 


Separation of Copper and Cadmium. By A. Béfunat (J. 
Pharm. [5], 11, 553—554).—When a strongly alkaline solution of 
sodium tartrate is added to a mixture of copper and cadmium salts, 
a clear liquid is obtained, especially after agitation. If now the solu- 
tion be heated to boiling, the cadmium is completely precipitated as 
hydroxide, whilst the copper remains in solution. The precipitate 
rapidly settles, and after being filtered off, is washed with a few drops 
of water. After dissolving it in ammonia, ammonium sulphide gives 
a pure yellow precipitate. 

Ammonium salts momentarily prevent the separation of the cad- 
mium hydroxide; but on boiling the tartrates with a slight excess of 
alkali, ammonia is expelled and precipitation takes place. 


J. T. 


Methods of Analysing Columbates containing Earthy Oxides. 
By J. L. Smrrn (Chem. News, 51, 289—291; 304—307. Compare 
Abstr., 1884, 111—113).—Up to the present time, samarskite has 
been found to contain the following earthy oxides :—Yttria, erbia, 
terbia, phillipia, decipia, thoria, mosandria, and oxides of didymium 
and cerium. The quantities of such present is not yet known, how- 
ever; there is about 0°50 per cent. of thoria, whilst of the last two 
there are merely traces. D. A. L. 
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Standardising Solutions of Potassium Permanganate. By 
G. Kriss (Ber., 18, 1580—1585).—The strength of permanganate 
solutions can be quickly and accurately determined by Vierordt’s 
method of quantitative spectrum analysis. A. J. G. 


Delicate Test for Antimony. By O. C. S. Carter (Chem. 
News, 51, 267—-268).—Experiments on the delicacy of the well-known 
test for antimony, in which the metal is precipitated on platinum in 
contact with zinc. In this way a light brown stain is obtained from 
1 c.c. of a solution containing 0°0001 gram of potassium antimony 
tartrate = 0°00005614 gram of antimony, whilst 1 c.c. of a solution 
containing 0°0001807 of antimony gives a black stain covering 1 square 
centimetre of platinum. The pieces of zinc may conveniently be 
globular. By winding fine zinc wire round platinum wire, the latter 
is stained by immersion in extremely dilute antimony solutions. 

D. A. L. 

Delicate Tests for Antimony, Arsenic, and Tin. By S. 
Riveat (Chem. News, 51, 292).—By immersing in acid solutions of 
antimonious chloride a couple consisting of fine platinum wire 
wound closely round a piece of iron wire, a distinct black stain is ob- 
tained on the platinum even with 1 c.c. of a solution = 0:000012 gram 
antimony. Ina similar manner, using fine copper wire instead of the 
platinum, a grey film of arsenic is obtained with 1 c.c. of arsenious 
acid solution = 0°0000075 gram arsenic ; whilst 1 c.c. of a solution of 
stannous chloride = 0°00003 gram tin, deposits a film on the gold of a 
zinc and gold wire couple. Hydrogen sulphide indicates by a preci- 


pitate 0°00006 gram antimony and 0°00004 gram arsenic, and by a faint 
coloration 0°000024 of the former and 0°00002 of the latter metal. 
By means of decinormal silver nitrate and subsequent addition of 
ammonia, a perceptible precipitate is obtained with 1 c.c. of a solu- 
tion containing 0°0000049 of arsenic. The platinum-zinc test (pre- 
ceding Abstract) detects 0°00003614 gram antimony. D. A. L. 


The Estimation of Ethyl Nitrite in the Spirit of Nitrous 
Ether and Kindred Preparations. By A. H. Atien (Pharm. J. 
Trans. [3], 15, 673—675). 


Estimation of Spirit of Nitrous Ether. By D. B. Dorr 
(Pharm. J. Trans. [3}, 15, 697—698). 


Detection of Phenol in Creasote. By P. McEwan (Pharm. 
J. Trans. [3], 15, 754—755).—Five drops of spirits of nitrous ether 
are placed in a test-tube, a drachm of a 0-2 per cent. aqueous solution 
of the creasote to be examined is added, finally the same volume of 
strong sulphuric acid is poured in; the formation of a pink ring indi- 
cates the presence of phenol, which is confirmed by the production of 
a pinkish froth on agitating the liquid mixture. D. A. L. 


The Reducing Power of Certain Sugars towards Fehling’s 
Solution, and a Method for the Quantitative Estimation of 
the same. By C. Kruis (Chem. Centr., 1885, 313—315). 
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The Time Element in Gluten Determinations. By W. 
Frear (Amer. Chem. J., 6, 402—403).—The author has made expe- 
riments on Beccari’s method for determining gluten in grain or flour 
in order to ascertain the influence which the length of time which 
elapses between the preparation of the dough and the separation of 
the starch, exerts upon the quantity of gluten obtained. His results 
show that the formation of gluten is practically complete in from 
45 minutes to an hour after the dough is prepared. The adoption of 
a longer period is detrimental to the accuracy of the determination, as 
the dough becomes covered with a hard pellicle, that, on washing, 
breaks into small pieces, which are very apt to be washed out with 
the starch carrying a portion of the gluten incorporated with them. 

L. T. T. 

Valuation of Acetate of Lime. By A. A. Biair (Amer. Chem. J, 
7, 26—32).—The colour of commercial acetate of lime is often sufli- 
cient to seriously affect the volumetric estimation (precipitation of 
the filtered solution with a known excess of sodium carbonate, filtra- 
tion and determination of excess of sodium carbonate by standard 
sulphuric acid). The colour is, however, easily removed by filtration 
through animal charcoal. H. B. 


Estimation of the Combined Acids in Plant Sap. By H. pz 
Vries (Chem. Centr., 1885, 394). 


Hiibl’s Method for the Examination of Oils and Fats. By 


R. W. Moore (Amer. Chem. J., 6, 416—419).—-This method (Abstr., 
1884, 1435), whilst valuable for detecting adulteration in many oils, 
is valueless as a test for the purity of butter, as it would not detect 
the addition of cocoa-nut oil or a mixture of oleomargarine and cocoa- 
nut oil. The author considers Reichert’s to be the only satisfactory 
test for butter at present known. ee 


Estimation of Fat in Milk. By E. Geisster (Chem. Centr., 
1885, 237—238).—In order to obtain accurate results by Wolff's 
method certain precautions are necessary. If the temperature of the 
milk and ether is below 18°, the emulsion will not easily separate. 
50 c.c. of the milk is measured out at a temperature a little above 
18°, mixed with 3 c.c. potash solution (sp. gr. 1°145), and vigorously 
shaken with 54 c.c. of ether. The shaking must be repeated every 
five minutes until small bubbles of air appear in the liquid and form 
a froth on the surface. This will take a longer or shorter time as 
the milk is poorer or richer in fat. Should the ether not show signs 
of separation after standing for 15 minutes, the mixture should 
be warmed in a bath to 20—25°. In extreme cases acidify with 
hydrochloric acid, and then add a slight excess of caustic potash solu- 
tion. The results obtained by this method agree very well together. 

J. K. C. 

New Reaction of Digitaline. By P. Laron (Compt. rend., 100, 
1463—1465).—When a trace of digitaline is treated with a mixture 
of equal parts of pure sulphuric acid and alcohol, and then mixed 
with a drop of ferric chloride solution, a greenish-blue coloration is 
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developed and persists for some hours. Only a very small quantity 
of digitaline should be used, and this is moistened with a very small 
quantity of the acid and alcohol, gently heated until it acquires a 
slight yellow tint, and then mixed with one drop of dilute ferric 
chloride solution. The coloration becomes more intense on standing 
and cooling. 

This reaction was given by samples of digitaline from five different 
French makers, but was not obtained with some samples of foreign 
origin, notably two prepared by Merck. The French samples gave a 
green coloration with concentrated hydrochloric acid, and a blackish- 
brown coloration with concentrated sulphuric acid, whilst Merck’s 
crystallised digitaline gave no coloration with the first, and a red 
coloration with the second reagent. The different samples of digita- 
line also differed to a marked extent in their solubility in chloroform, 
and, as Laborde and Duquesnel have recently shown, in their physio- 
logical action. 

The above reaction is not given by any of the ordinary alkaloids or 
glucosides. C. H. B. 


Detection of Magenta in Extract of Archil. By A. Kerrfsz 
(Ding!. polyt. J., 256, 281).—A small quantity of the extract is boiled 
with a large amount of water and filtered. The clear filtrate is 
treated with benzaldehyde, a tin salt, and hydrochloric acid, and the 
mixture allowed to remain a few minutes after being well shaken. 
If magenta is present the lower layer assumes a red colour, but 


remains colourless if magenta is absent. The reaction admits of the 
detection of 1 part of magenta in 1000 parts of urchil extract. 
D. B. 
Indigo Testing. By C. Rawson (Chem. News, 51, 255—256). 
Rau’s method of indigo testing (this vol., p. 934) does not estimate 
the indirubin, inasmuch as it is soluble in alevhol and therefore is not 
found in the crystalline precipitate. The indirubin has great tinc- 
torial power, and plays an important part in indigo dyeing; it should 
therefore be determined (comp. this vol., p. 697). D. A. L. 


Detection of Aloes in Mixtures. By R. A. Cripps and T. S. 
Dymonv (Pharm J. Trans. [3], 15, 633—634).—1 grain of substance is 
dissolved in 16 drops of strong sulphuric acid, 4 drops of nitric acid 
(sp. gr. 1°42) are added, and the whole diluted with 1 oz. of water; 
a deep orange or crimson colour changing to a more or less deep 
claret colour on the addition of ammonia, indicates the presence of 
aloes. Substances containing chrysophanic acid behave in a similar 
manner, but, with the exception of senna, may easily be distinguished 
from aloes, as their aqueous solutions are turned pink by animonia, 
whereas the nearly colourless solutions of aloes are not. D. A. L. 


Separation of Casein from Albumin by Human Milk. By 
F. Hoppe-Seyter (Zeit. physicl. Chem., 9, 533). Strictures upon 
recent criticisms of Biedert’s (ibid., 354). C. F. C. 
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Technical Chemistry. 


Relation of Antiseptic Power to Chemical Constitution. 
By J. R. Duacan (Amer. Chem. J., 7, 62—64).— Bacillus subtilis was 
used for the following determinations; the numbers given are the 
amounts of material required to prevent fermentation in 10,000 parts 
of a solution of beef peptones:—Salicylic acid, 4; metahydroxy- 
benzoic acid, 6; parahydroxybenzoic acid, 8; phenol, 20; catechol, 
29; resorcinol, 25; quinol, 30; pyrogallol, 15; methyl alcohol, 300; 
ethyl alcohol, 500; ‘normal propyl alcohol, 200. H. B. 


Orthohydroxybenzenesulphonic Acid. By E. Serrant (Compt. 
rend., 100, 1465—1466).—This acid has about treble the antiseptic 
power of phenol, and, moreover, is soluble in water in all proportions, 
has very little corrosive action, and is practically non-poisonous. The 
author proposes to give it the name Aseptol. C. H. B. 


Poisoning by Canned Goods. By J. G. Jounson (Chem. News, 
51, 268—272). 


Preparation of Chlorine from Magnesium Oxychloride. 
By W. Wexpon (J. Soc. Chem. Ind., 1885, 171—177, and Dingl. polyt. 
I 256, 368).—For the production of chlorine from magnesium 
oxychloride, obtained by the addition of magnesia to magnesium 
chioride, a furnace is used which is constructed on the principle of a 
baker’s oven. It consists of a series of vertical chambers, the thick- 
ness of the dividing walls of which is considerably greater than the 
width of the spaces between them. Before charging these chambers 
with maguesium oxychloride, products of combustion are passed 
through them until their dividing walls are raised to a certain tem- 
perature. The chambers are then charged, and air is introduced, the 
oxygen of which reacts on the oxychloride, a mixture of chlorine, 
hydrogen chloride, nitrogen, and excess of air passing off. 

Whilst by the old Weldon process, 30 per cent. of the chlorine 
contained in the hydrochloric acid is yielded as free chlorine, and 
70 per cent. converted into calcium chloride, by the magnesium 
oxychloride process 50 per cent. is obtained as free chlorine and the 
other 5U per cent. as hydrogen chloride. The operation by which the 
chlorine is separated from the hydrogen chloride yields the chlorine 
cool, no operation for the special purpose of cooling the chlorine 
before its conversion into bleaching powder being thus required. 

The manufacture of bleaching powder from dilute chlorine is now 
conducted at Salindres in mechanical chambers. They are said to 
prevent all loss of chlorine, and owing to the fact that it is produced 
at a lower temperature, the bleaching powder is much more uniform in 
quality and more stable thun that manufactured by the ordinary 
method. D. B. 
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Preparation of Chlorine. By C. Taquet (Dingl. polyt. J., 256, 
274).—The utilisation of the calcium chloride residues obtained in the 
manufacture of ammonia soda for the production of chlorine is 
effected by treating the residues with pure silica and manganese 
dioxide. The following reaction takes place:—CaCl, + MnO, + 
2Si0, = 2Cl + CaSiO,; + MnSiO,;. The concentration of the liquors 
is performed in cast-iron pans, and the drying operation in a second 
vessel. If the calcium chloride contains moisture, chlorine and hydrogen 
chloride are obtained thus: 2CaCl, + H.O + MnO, + 38i0, = 2Cl + 
2HCI1 -+ MnSiO; + 2CaSiO;. By the combined action of these gases 
on manganese dioxide the hydrogen chloride is decomposed into 
chlorine, manganous chloride being formed according to the equation 
MnO, + 4HCl = MnCl, + 2H,0 + 2Cl. D. B. 


Preparation of Ammonia. By A. Fetpmann (Ding!. polyt. J., 
256, 287).—The author found that the distillation of ammonia is 
considerably retarded by the presence of the lime sludge, and there- 
fore recommends the treatment of the crude ammonia water or gas 
liquor with milk of lime, in a vessel provided with an agitator. The 
mixture is then passed through filter-presses or machined, and the 
liquid subjected to distillation in the column apparatus. D. B. 


Recovery of Sulphur from Alkali Waste. (Dingl. polyt. J, 
256, 416.)—According to Opl, the sulphur of soda waste is said to 
enter into solution as calcium hydrosulphide on treating the waste 
with hydrogen sulphide. According to a process patented by v. Miller 
and Opl this solution is evaporated, the calcium hydrosulphide being 
decomposed into hydrogen sulphide and free calcium hydroxide. 
Divers considers both propositions impracticable, as hydrogen sul- 
phide acts only slowly on soda waste, whilst the decomposition of the 
solution on boiling is very imperfect. Another objection to the 
process, according to Divers, is the necessity of having to force or 
pump the gas into the closed vessel holding the waste. 

Weldon (J. Soc. Chem. Ind., 1885, 171) is of opinion that the above 
objections are quite unjustifiable, and are based on erroneous con- 
clusions. The recovery of sulphur from alkali waste by means of 
hydrogen sulphide has been worked at Hriischau for about two years 
on a commercial scale. No pumping is necessary, as the hydrogen 
sulphide is absorbed as rapidly as it can practically be = . 


Decomposition of Soda Waste by means of Carbonic An- 
hydride. By W. J. Kemp (J. Soc. Chem. Ind., 1885, 144, and Dingl. 
polyt. J., 256, 321).—The author’s experiments were carried out in 
connection with the process patented by F. B. Rawes. Soda waste 
was suspended in a dilute solution of sodium hydrogen carbonate, and 
exposed to a current of carbonic anhydride, the mixture being stirred 
during the whole of the operation. The sodium hydrogen carbonate 
is said to act as a carrier of carbonic anhydride, facilitating and 
expediting the expulsion of the hydrogen sulphide. For the absorp- 
tion of the gas a series of glass bottles was employed, provided with 
stirrers, worked by a small electric motor. The bottles were placed in 
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a water-bath, heated at 45°. The escaping gas was passed through a 
copper solution for the purpose of absorbing the hydrogen sulphide, 
whilst the carbonic anhydride was absorbed with aqueous potash. By 
employing three absorption bottles, and working with a weak current 
of carbonic anhydride, it was possible to obtain a gas containing 
96 per cent. of hydrogen sulphide. When more powerful currents 
were passed through the bottles, the composition of the gas ranged 
between 80—90 per cent. hydrogen sulphide, and 20—1U per cent. 
carbonic anhydride. 

The author is of opinion that this process can be worked with 
success on a large scale. The weak point, however, appears to be 
the difficulty of procuring pare carbonic anhydride on a commercial 


scale. D. B. 


Preparation of Sulphuric Anhydride. By A. B. Noset and 
G. Fenrensacn (Dingl. polyt. J., 256, 316).—The authors obtaiu sul- 
phuric anhydride by heating sulphuric acid (monohydrate or English 
sulphuric acid) with anhydrous or concentrated phosphoric acid. 
For this purpose a vessel made of platinum, glass, or other suitable 
substance, is charged with glacial phosphoric acid, and heated on a 
sand-bath at 320°. Sulphuric acid in the form of vapour is then 
passed through the vessel, the result being the production of vapours 
of sulphuric anhydride, which are condensed and collected in the 
usual manner. The phosphoric acid is concentrated by redistillation 
and used for a fresh operation. D. B. 


Treatment of “Redonda” Phosphate. By W. J. Wittiams 
(J. Soc. Chem. Ind., 1885, 148—151; and Dingl. polyt. J., 256, 278— 
279).—Redonda phosphates are generally first calcined or roasted, 
then intimately mixed with salt cake and coke, and roasted in a rever- 
beratory furnace for two hours. Towards the end of the operation 
the temperature must be sufficiently high to oxidise the whole of the 
sulphur, and expel it as sulphurous anhydride. On lixiviating the 
furnaced mass a solution of trisodium phosphate (Na,;PO,) and 
sodium aluminate is produced, leaving an insoluble residue of silica 
and ferric oxide. The following equation illustrates the reaction 


which occurs :— 


AIPO, + 2FePO, + SiO, +6Na,SO, + 6C = Na,AlO; + 3Na,FO, 
+ 680, + SiO, + Fe,0,; + 6CO. 


For the purpose of separating the phosphoric acid and alumina, the 
author originally proposed the treatment of the mixed solution with 
sulphurous anhydride, but it was found that the precipitated alumina 
invariably contained phosphoric acid. This difficulty was then over- 
come by the expedient of crystallising out the trisodium phosphate. 
By two crystallisations it was possible to obtain a solution of alumi- 
ngte containing only 1‘5—1°2 per cent. of the phosphoric acid origi- 
nally present in the liquors. This solution was then treated with the 
sulphurous anhydride from the furnace by means of ordinary con- 
densing towers, and the resulting sludge of alumina was forced through 
filter-presses, washed and dried. It was found to be practically impos- 


TECHNICAL CHEMISTRY. 1019 


sible to wash the alumina completely free from alkali salts. The 
sodium sulphite was evaporated to dryness, and utilised for fresh 
furnacings. 

As the sale for trisodium phosphate is very limited, it was decided 
to convert it into calcium phosphate ; this could not be effected on the 
large scale by precipitation with lime, calcium carbonate, or gypsum, 
as the calcium phosphate invariably contained large quantities of 
lime, &c. (as much as 26 per cent.). It was then found that by 
treating the sodium phosphate solution with a thiosulphate solution, 
obtained by further oxidising ‘“‘alkali waste,” tricalcium phosphate, 
containing about 95 per cent. Ca;(PO,)2, was formed. For the pro- 
duction of dicalcium phosphate, the trisodium phosphate was first 
converted into disodium phosphate by treatment with sulphurous 
anhydride. On subsequently treating the mixed solution of phos- 
phate and sodium sulphite with calcium thiosulphate, pure dicalcium 
phosphate was not, however, obtained, but a mixture of the latter with 
calcium sulphite. This reaction takes place according to the following 


equation :— 
Na,SO, + Na,HPO, + 2CaS,0, = CaSO, +CaHPO, + 2Na,S,03. 


To prevent the production of calcium sulphite, the sodium sulphite 
had to be oxidised into sulphate by injecting air into the mixed solu- 
tion. 

This method being somewhat expensive, the author heated a mix- 
ture of phosphates with salt in the presence of hydrogen. For this 
purpose a mixture of phosphate, coke, and salt was ground together, 
moistened, laid out in thin cakes, dried, and heated to redness in a 
cylindrical furnace, a current of steam and air being forced through. 
Thus 90 per cent. of the phosphoric acid in the “ Redonda” phosphate 
was converted into trisodium phosphate, from which calcium phos- 
phate was produced by the addition of calcium chloride. To produce 
dicalcium phosphate the requisite quantity of hydrochloric acid is 
added before precipitation. D. B. 


Cryolite Glass. By C. Weinres (Dingl. polyt. J., 256, 361—367). 
—The author has made a series of experiments to determine which 
of the constituents of cryolite occasions the opalescence of cryolite, 
opal, or bone glass. Analyses of the glass showed that its formation 
depended on the presence of (1) the aluminium; (2) the fluorine; 
and (3) the fluorine and aluminium contained in cryolite. It was 
found that opal glass could not be obtained from either alumina or 
sodium fluoride, but that for its production the presence of both con- 
stituents was necessary. 

Probably aluminium fluoride is formed which dissolves in the fused 
glass, and is deposited on cooling in a finely divided form, producing 
a milkiness in the glass. 

Attempts to convert fluorspar into sodium fluoride by fusion with 
soda have given satisfactory results, and the author considers the 
utilisation of fluorspar for the production of opal glass of sufficient 
importance to receive the attention of glass manufacturers. 

D. B. 
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Clays. By Kosmaxn (Dingl. polyt. J., 256, 276—278).—The 
author has examined refractory plestic clays from Upper and Lower 
Silesia. He gives the composition of different clays occurring at 
Schénewitz, the bed having a depth of 10 metres, and extending 
over an area of 25 hectares. The specimens were dried at 100°, and 
gave by analysis :— 

I. II. IIT. EY. Vv. 

SiO, soluble 33°76 34°95 27°74 37°09 21°19 

SiO, insoluble ... 25-08 41°81 19°19 57°71 

26:21 20°83 32°99 14°74 
3°63 1°55 1-2 


0°23 0°32 
2°14 1°42 
6°33 7°57 5 57 7°35 


I. Colour, bluish to greenish-white ; from the northern part of the 
bed. 

IT. Colour, pure white; from the same place. 

III. Colour, yellowish-white ; from the south-western part of the 
bed. 

IV. Colour, pale blue; adjoining the latter place. 

V. Colour, white; a sandy clay from the north-western part of the 
bed. Clays from Beckern, near Striegau, had the following 


composition :— 
H,O and 
SiO, SiO, loss by 
sol. insol. Al,O;. FeO. MnO. CaO. MgO. Alkalis. ignition. 


Grey.. 43°74 697 3464 2°71 0°34 traces 0°24 14/ 988 
Blue.. 43°31 588 3650 200 — 063 O85 122 9°60 


According to Seger, Meissen kaolins from Léthain-Kaschka (I), and 
Kemmilitz (II), gave by analysis— 
H,0 and 
organic 
Si0,. Al,03. Fe,0;. MgO. K,0. matter. 
51:39 35°44 0:72 0°75 0°80 11°23 
54°66 31:87 0°50 0°88 0°89 11:58 
Clay substance 
(Al,0,°28i0, + 2H,0). Quartz. Felspar. 
89°09 9°92 0°99 
80°84 19°64 traces 
D. B. 


Silvering of Glass and Mirrors. By M. Herzoa (Chem. Centr., 
1885, 349—351). 


Natural Gas. (Pharm. J. Trans. [3], 15, 582—584.) 


Composition and Heat of Combustion of Coal from Ruhr. 
By Scuzurer-Kestner (Compt. rend., 100, 1298—1301).—This coal 
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contains on an average 10—14 percent. of ash, but the sample actually 
used contained a much lower proportion. The combustible portion 
of the coal had the composition C 89°92; H 411; N 1:00; S 1°00; 
O 3°97 = 100-00, and all the calculations are based on these numbers. 
The mean of three concordant determinations of the heat of com- 
bustion is 9111 cal., whilst the heat of combustion calculated by means 
of Dulong’s formula from the composition of the coal is 8560°6 cal. 
In other words the actual heat of combustion is 382 cal., or 43 per 
cent. higher than the theoretical value. In this respect the coal from 
Ruhr agrees with the numerous other samples of coal previously 
examined by Meunier-Dollfus and the author. Examination of this 
and previous determinations also shows that the heat of combustion 
of a coal is higher the greater the proportion of non-volatile carbun 
(coke) which it contains. C. H. B. 


Manufacture of Sugar and Purification of Beet-juice by 
Means of Magnesia and Alumina. By Jiinemann (Bied. Centr., 
1885, 358).—The alumina solution is obtained by dialysis of alumina 
dissolved in aluminium chloride or sulphate; tie use of this soluble 
alumina produces a juice almost absolutely pure. A solution of 
magnesium hydroxide added to hot syrup, produces a granular crystal- 
lisation of insoluble magnesium saccharate. K. W. P. 


Preparation of Sugar from Sorghum Saccharatum. By O. 
Koutrauscu (Bied. Centr., 1885, 349-—350).—This is a further report 
on the manufacture of sugar and cultivation of sorghum (compare 
this vol., p. 833). The crude juice at 15—1lb° B., generally contains 
2°89 per cent. glucose, 4—5 per cent. of non-saccharine matter, and 
9—12 per cent. of saccharose; the coefficient of purity being 48—70. 
The results obtained in the sugar factory are not satisfactory enough 
to warrant the cultivation of the plant for profit, but as a source of 
spirit nearly free from fusel oil it is worthy of attention. Glucose 
can readily he prepared from sorghum seed, which contains 63 per 
cent. starch; 5 per cent. of tannin seems to have no prejudicial 
action. E. W. P. 


Chemical Composition of the Products of Roller-milling of 
Wheat. By C. Ricnarpson (Amer. Chem. J., 6, 388—402).—In con- 
tinuation of his previous work (this vol., p. 585), the author gives the 
results of the analyses of 98 samples of roller-milled wheats from 
Minnesota, Virginia, and Ohio. These include fine flours (middlings, 
patent flour, chop, &c.), and also the uumerous other products and 
bye-products (such as germ, shorts, bran, cockle, tailings, &c.) which 
are produced in roller-milling. This process consists, briefly, in pre- 
paring the wheat for the rolls, or breaks, by the removal of foreign 
seed, dirt, chaff, and certain parts of the outer coatings of the grain ; 
putting the cleaned grain through a series of rolls, after each of which 
ali the reduced portion is removed and collected as chop, the coarse 
material being cleaned from all adherent matter and fed to the 
following roll until it comes from the last one as mere bran; purifying 
the various chops by appropriate machinery, which removes shorts, 
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dusty particles, &c., and grades the coarser part—consisting of the 
interior or floury portions of the grain—into middlings of various 
sizes ; purification of these middlings from all foreign matter; reduc- 
tion of the purified middlings between rolls or with stones (in the 
first manner flattening the germ so that it can be removed in the bolt) ; 
and mixing the graded flours for the market. The chops and mid- 
dlings (which really consist principally of endosperm) contain less 
fibre, ash, oil, and albuminoids than the whole wheat; the bran con- 
tains much more nitrogen, ash, oil, and fibre than the chops, but not 
necessarily more gluten: the shorts are poorer in oil, fibre, and ash 
than the bran: the germ is poor in carbohydrates, but very rich in 
oil and albuminoids (sometimes giving as much as 15 per cent. and 
32 per cent. of the two latter respectively), and contains no gluten. 
The five classes of middlings, graded by sizes, present a regular 
decrease in ash, oil, and fibre, from the largest to the lowest, but the 
albuminoids do not vary much. The patent flour has the greatest 
number of desirable qualities. 

“The results, as a whole, warrant the conclusion that less gluten is 
wasted in the bye-products than would be imagined,” and appear to 
show that the hard spring wheats are more suited to the process than 
the softer winter varieties. The chief fault of the high grade flours 
obtained by this process is their deficiency in phosphates, a great 
portion being lost in the bye-products. 

The full analytical results are carefully tabulated, and the author 
also refers, for further details, to Bulletin No. 4 of the Bureau of 


Chemistry, United States Department of Agriculture. L. T. T. 


Creaming by Centrifugals on Various Systems. By M. 
Srewart (Bied. Centr., 1885, 344—346). 


Oberbockstruck’s Milk Refrigerator. By Wisr and Kircuyer 
(Bied. Centr., 1885, 343—344). 


Three Chinese Fixed Oils. By R. H. Davizs (Pharm. J. Trans., 
[3], 15, 634—636).—The following new oils from China have been 
examined. Tea oil from Camellia oleifera resembles olive oil, but bas 
a characteristic odour and taste. Its sp. gr. is 0°9175 at 15°5°. Solid 
matter separates, but it does not solidify at —13°3°. 100 parts of oil 
require 0°34 part of potash to neutralise the free acidity, and 19°55 
parts of potash for saponification; it contains 93°92 per cent. of 
insoluble fatty acids, of which 83°15 per cent. is oleic, the remainder 
being probably a stearic acid. Cabbage oil from Brassica, sp., resembles 
rape oil, has a strong disagreeable odour, sp. gr. 0°914 at 15°5°, and 
forms a bright orange-yellow mass at —12°. 100 parts of oil require 
0°125 part of potash for neutralisation, and 17°52 parts of potash for 
saponitication. The oil yields 95°32 per cent. of insoluble fatty acids, 
consisting mainly of an acid resembling brassic acid. Wood oil from 
Eleococcus cordata is brown in colour, has a persistent and disagree- 
able odour, and is remarkable for its great drying properties. Its 
sp. gr. is 0°94015 at 15°5°; it does not solidify at — 13°3°. Sulphuric 
acid carbonises it, whilst nitric acid forms a solid orange-yellow nitro- 
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derivative. The free acidity of 100 parts of this oil neutralises 0°39 
part potash; the oil requires 21'1 parts of potash for saponification, 
and yields 9410 parts of insoluble fatty acids; by crystallising this 
latter from alcohol, crystalline plates melting at 67° are obtained. 
This oil is distinct from Gurgun balsam, also known as wood oil. 


D. A. L. 


Japanese Oils. By E. M. Hutmes (Pharm. J. Trans. [3], 15, 
636—638). The author remarks on three Japanese oils, namely, 
brassica, camellia, and wood oil, which are similar to the Chinese oils 
described in the preceding Abstract. D. A. L. 


Preparation of Soaps from Oil Seeds. By B. Seeman (Dingl. 
polyt. J., 256, 287).—The kernels of cocoa-nuts, palm-nuts, and the 
seeds of the cotton plant, &c., are crushed and boiled with soda-ley of 
20° B. until the combination of the oil in the seeds with the soda is 
completed. The husks and shells of the seeds and kernels are 
deposited by salting out or adding a strong solution of soda. The 
soap is then separated from the leys by a further process “_— 
out. . 


Preparation of Thallin. (Dingl. polyt. J., 256, 192.)—In order 
to obtain tetrahydroparaquinanisoil, C,H,;NO, called “thallin,” the 
Baden Aniline and Soda Works propose heating 4 kilos. granulated 
tin, 15 kilos. hydrochloric acid of 1:14 sp. gr., and 1 kilo. para- 
quinanisoil hydrochloride, on a water-bath for 8 to 10 hours. The 
stannochloride is converted into the zinc salt, from which the base is 
isolated by the addition of potash, an oil being obtained which 
solidifies on cvoling in the form of pale yellow crystals. The product 
is sparingly soluble in cold, more readily in hot water, readily soluble 
in alcohol, ether, and light petroleum. It melts at 42—43°, and 
boils at 282—283° without decomposition. Its solution assumes a 
deep green coloration when treated with ferric chloride, potassium 
dichromate, or chlorine-water; this reaction is very sensitive, and is a 
type of the base and its salts; hence the name “ thallin.” D. B. 


Goods Printed with Artificial Indigo. By H. A. Cosropapis 
(Dingl. polyt. J., 256, 90).—The author states that propiolic acid 
paste (C,H;NQ,) is still used by several printers for the production of 
special shades. It is said to possess many advantages over the 
natural dye, being fixed to the cloth with greater ease, and producing 
more brilliant and durable effects. The author employs the propiolic 
acid for light shades, in which case the printing colour costs only 
about 80 pfennigs per kilo. The treatment of the printed goods is 
very simple. After hanging for 12 hours or more at 25° so as to 
develop the blue completely, the goods are washed, soaped at 75°, 
dried, and passed through Mather and Platt’s steaming apparatus. 
This short passage suffices to remove the unpleasant odour which 
clings to the cloth (originating from a volatile mercaptan ether). 
Several receipts for printing with artificial indigo are given in the 
original paper. D. B. 


1024 ABSTRACTS OF CHEMICAL PAPERS. 


Tannin Method of Fixing Colouring Matters on Cotton. By 
O. N. Wirt (Chem. News, 51, 217—218).—Basic aniline dyes are 
generally fixed on cotton by the formation upon the fibre of insoluble 
tannin compounds—tannin lakes. To precipitate the dyes completely 
it is necessary to use, in addition to the tannin, sodium carbonate, 
or other base, to combine with the acid set free from the colouring 
matter. Most basic colours are polybasic, forming several tannates, 
and insoluble tannates when treated with tannin solutions unite with 
more tannin and become soluble. Therefore, the fabric must be first 
saturated with the required quantity of tannin solution, and then 
dyed in the colour. As tannin-lakes are soluble in acetic acid, cloth 
is printed with a mixture of tannin and colour in the proper propor- 
tions, with acetic acid, gum or starch to thicken, and sodium acetate 
to take up any liberated acid. On steaming the acetic acid dissolves 
the lake, enabling it to penetrate the material, volatilises, and leaves 
the coloured lake insoluble upon the fibres. There may, however, 
readily be excess of tannin on the fibre, consequently during washing 
a portion of the lake is dissolved by this excess, and the colour is 
reprecipitated by the lime of the water on the whites and other 
colours. Many substances have been suggested to render the excess 
of tannin harmless, but none have succeeded so well as antimony. In 
dyeing, a bath of potassium antimony tartrate, or better still oxalate, 
is introduced between the tannin and colour-bath; in printing, the 
printed and steamed pieces are passed into the hot antimony bath. 
After the antimony treatment, thorough washing is necessary. The 
antimony first forms an insoluble tannate, hence renders the tannin 
harmless; it subsequently enters into the fixed colours, forming 
antimony-tannin-lakes, which are not readily soluble. From the 
removal of antimony in the colour on the fabric, the antimony bath 
gradually becomes more and more charged with hydrogen potassium 
tartrate or oxalate, and ultimately the tartrate, owing to its solvent 
action, becomes more injurious to the dyed fabric than the excess of 
tannin itself; the hydrogen potassium oxalate, on the other hand, is 
not such a good solvent for the antimony-tannin-lakes, and therefore 
potassium antimony oxalate is recommended to supersede the cor- 
responding tartrate in antimony-lakes. D. A. L. 


Casein-glue, a Substitute for Gum Arabic. By R. Kayser 
(Dingl. polyt. J., 256, 96).—On account of the present high price 
of gum arabic the author tried the following preparation :—Casein 
was prepared by heating milk with a small quantity of tartaric acid. 
The mass was then treated with a solution containing 6 parts of 
borax in 100 of water, and warmed gently until the whole of the 
casein had been dissolved. The resulting solution possesses consider- 
able tenacity, is inexpensive and durable, and may be used as a sub- 
stitute for gum arabic in cases where the latter cannot be replaced by 
dextrose. D. B. 


General and Physical Chemistry. 


Spectrum Lines of Hydrogen. By J. J. Baumer (Ann. Phys. 
Chem. [2], 25, 80—87).—In this paper an attempt is made to trace 
out a mathematical ratio between the wave-lengths of the hydrogen 
lines. The general formula deduced isi = — 5° no. The value 

m*—n* 107 
for h, which may be called the basic number for hydrogen, is 3645°6 ; 
the values for m and » in the fraction are always integers. Thus, on 
comparing the wave-lengths of the three more common lines calcu- 
lated according to the above equation with the wave-lengths observed 


by Angstrém, the difference is found to be less than z5355 of a wave- 


length :— 
Observed. 


H, (E line) = 2h = 6562:08 6562°1 m=3 n= 2 
H, (F line) = $h = 4360°8 4860°74 m = 4 n=2 
H; (A line) = 2h = 41013 4101°2 m = 6 n=2 


The wave-lengths for the violet lines and ultra-violet lines of the 
fixed stars observed by Huggins are compared with those calculated in 
accordance with the above formula, and the difference is within the 


limits of experimental error. V. H. V. 


Spectrum of Ammonia with a Reversed Induced Current. 
By L. pe BoisBaupRAN (Compt. rend., 101, 42—45).—When an induc- 
tion spark falls upon an aqueous solution of ammonia, the liquid itself 
being the positive pole, a yellow globular or cup-shaped arc is formed 
between the two poles, and at the upper surface of the liquid pole 
there is a thin but very distinct greenish disc. This disc is not a 
true phosphorescence, but is due to the illumination of ammonia- 
vapour by the positive portion of the discharge; it gives a spectrum 
of one band in the green at 107°3, corresponding with wave-lengths 
5681—5643 in the brightest portion. The interpolar yellow arc gives 
a spectrum consisting of several nebulous bands of various widths 
situated between wave-lengths 6325 and 5252. This spectrum, with 
the exception of the band in the green and a band at 6045—6008, is 
not given by pure and dry ammonia gas, but is only obtained in 
presence of water or oxygen; it appears to be identical with one of 
those observed by Mitscherlich (Phil. Mag., 27, 169), with a flame 
charged with ammonia. The green band at 5681—5643 is obtained 
with ammonia gas, and is more intense when the gas is moist. 

C. H. B. 

Mutual Extinction of the Spectra of Yttrium and Samarium. 
By W. Crookes (Compt. rend., 100, 1495—1497).—The spectrum of 
a phosphorescent mixture of samaria 90 parts, and yttria 10 parts, in 
high vacua, shows none of the lines of yttrium, but is almost a 
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facsimile of the spectrum of pure samarium, except that the orange line 


at 2693 on the = scale, which is scarcely visible in the spectrum of 


the pure substance, becomes sufficiently distinct to be measured. A 
complete change in the spectrum takes place between very narrow 
limits when the proportions of the two substances are varied. <A 
mixture of samaria 44 parts, and yttria 56 parts, gives the spectrum 
of pure samarium (with the exception of the orange line already 
mentioned) ; a mixture of samaria 42 parts, and yttria 58 parts, gives 
bands peculiar to each of the constituents; whilst the spectrum of 
samaria 39 parts, and yttria 61 parts, is almost the spectrum of pure 
yttrium. 

The orange line at 2693, which is so feeble in the spectrum of pure 
samarium, is the characteristic line in the spectra of samarium- 
yttrium mixtures. It attains its maximum intensity with a mixture 
of samaria 80 parts, yttria 20 parts. When the proportion of samaria 
is as low as 3 per cent., this line diminishes in intensity, and with 

ure yttrium it is no longer visible. So long as this line is 
visible the other lines in the spectra have less than their normal 
intensity, and several of the bands normally present in the spectra of 
yttrium and samarium respectively are entirely wanting. It is 
evident that since the presence of one body may so materially alter 
the spectrum of another, the indications of the spectroscope ought 
always to be controlled by chemical analysis. 

With a mixture of samarium 1 part, and calcium 100 parts, the 
spectrum of samarium is very brilliant; with 1 part in 10,000 the 
bands become less brilliant; with 1 part in 100,000 the green and red 
bands are almost completely masked by the continuous spectrum of 
the calcium, but the double orange band and the black space in the 
yellowish-green are still very distinct. With 1 part in 1,000,000 the 
orange bands have almost disappeared, but the dark band is still 
apparent ; whilst with 1 part in 2,500,000 the dark band is the only 
remaining trace of the samarium spectrum. C. H. B. 


Spectrographic Investigations of Different Standards of 
Light: their Use in Measuring Photographic Sensitiveness, 
By J. M. Ever (Monatsh. Chem., 6, 363—368).—This paper contains 
an account of the investigations of the light produced by burning 
amyl acetate, which has been proposed by Abney (Photographic News, 
1884, 787) as a standard in measuring the photographic sensitiveness 
of different substances, also of the light given out by Balmain’s paint, 
which is used as source of light in Warnerke’s “ sensitometer.” The 
first of these lights is less rich in chemically active rays than sunlight, 
and the second is still less active. Further, the sensitiveness of a 
substance varies with the quality of the light, and for the same 
substance the results obtained with either of the above lights is 
different from that obtained with sunlight. Y. Fo 


Optical Properties of Thin Metallic Layers. By W. Vorct 
(Aun. Phys. Chem. [2], 25, 95—114). 
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Reproduction of Siemens’ Mercury Unit. By K. Srreckxer 
(Ann. Phys. Chem, [2], 25, 252—273 and 456—487). 


The Seat of the Electromotive Force in the Voltaic Cell. 
By O. Lopa@r (Phil. Mag. [5], 19, 153—190; 254—280; 340—365). 
—The first paper gives an historical account of the chief experimental 
researches into the seat of the electromotive force in Volta’s effect, 
and in the voltaic cell; the second discusses the various theoretical 
views already advanced, and explains those of the author; the third 
is occupied by the application of these last to certain cognate phe- 
nomena. The author maintains that there really is a contact force at 
every janction of dissimilar substances, whether solid, liquid, or 
gaseous, and that the electromotive force of a circuit is the sum of 
such contact forces. But the values ordinarily assigned to given 
contacts need not be admitted. It is certain, however, that the 
energy of the voltaic current of a cell is the equivalent of the chemical 
actions going on within it. 

According to the author’s views, a piece of clean zinc and one of 
clean copper, surrounded by air, are each at a lower potential than 
the air, because the electro-negative oxygen molecules are strainiag 
towards the metal, which thus rises in negative potential, not on 
account of any actual oxidation, but by the approximation of the 
oxygen molecules. This approximation being due to the chemical 
aflinity between the elements, may be measured by their heat of com- 
bination. Calculated on this hypothesis, the potential of bright zinc 
is 18 volt below that of the surrounding air; clean copper 0°8 volt 
below the air. If the zinc and copper are put into.contact, a rush of 
electricity takes place from the copper to the zinc, so that their 
potential is equalised (neglecting for the present an electromotive 
force of one-third of a millivolt developed at the junction, and driving 
positive electricity from copper to zinc). When the metals are 
separate, the oxygen-atoms, being all charged with negative elec- 
tricity, are strained equally on all sides, and could not move in with- 
out giving the body an absolute charge. But when the metals are in 
contact, the oxygen-atoms are cleared away at the place, and the 
stress being no longer counterbalanced, they can move nearer to the 
zinc, their electricity finding a passage into the copper, whose surface 
will thereupon repel the oxygen-atoms to a greater than the normal 
distance. On comparing the figures to which this theory leads with 
those obtained by experiment, the author finds that whilst the agree- 
ment is not exact, it is, nevertheless, too close to be merely accidental. 
The effect of the contact is to throw the surrounding medium, if it be 
a dielectric such as air, into a state of strain; whilst if it be an 
electrolyte (for instance, dilute acid, in which the oxygen-atoms are 
subject to precisely the like attractions), a current is conveyed. 

Besides this readjustment of the chemical forces, a physical action 
is brought into play by the contact of dissimilar bodies—an action 
arising, as the author conceives, from the dissymmetry to which the 
motions of the molecules are then subjected. This prevents the 
reduction of two pieces of metal in contact to exactly the same 
potential. Its intensity, which varies with the temperature, can be 
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measured by the Peltier effect only, and is probably independent of 
the surrounding media. This force is also related to the Seebeck 
effect, and in the contact of ordinary metals is very small, because it 
depends upon the specific resistance. With badly conducting metals, 
such as antimony and bismuth, and still more with selenium and 
tellurium, it is much greater. With non-conductors it becomes 
enormous, but necessarily it can then exhibit electrostatic phenomena 
only, not currents. Even in these cases mechanical actions, such as 
friction, may help the movement of the electricity. 

The size of atoms, as deduced from electrical data by Sir W. 
Thomson, is discussed in connection with the author’s views, chiefly 
in relation to the metallic union of mercury and tin, the result being 
an estimate of the linear molecular dimensions expressed by 4 x 107°, 
which is believed to be correct within narrower limits than those 


admitted by Thomson. R. R. 


Electric Conductivity of Gases. By F. Srencer (Ann. Phys. 
Chem. [2], 25, 31—48).—In this paper it is shown that the difference 
between the phenomena of the spark and glow discharge is one of 
degree, not of kind. The various supposed characteristic differences 
alluded to by previous writers are discussed, and shown to have no real 
validity ; these are—Ist, the intermediate gas-layer possesses a lower 
resistance in the spark than in the glow discharge; 2nd, in the spark 
the anode is more strongly heated than the cathode, but conversely 
with the glow discharge ; 3rd, the spectrum of the spark is that of the 
substance of the electrode, but in the glow discharge is seen only the 
spectrum of the intermediate gas-layer; 4th, in the spark both the 
electrodes are equally dissipated, but in the glow only the cathode. 
These conclusions, partly deduced from original and partly from 
previous experiments, are in accordance with the observations of 
Warren de la Rue and H. Miiller that a change of pressure of the gas 
induces the conversion of the spark into the glow discharge. (Phil. 
Trans., 171, 65.) V. HV. 


Electric Conductivity and Temperature Coefficient of Solid 
Mercury. By C. L. Weser (Ann. Phys. Chem. (2), 25, 245—252). 
—According to the researches of Matthiessen, the alloys of mercury 
seem to form a distinct class by themselves as regards their electric 
conductivity. Siemens explained their peculiar function on the 
hypothesis that their conductivity was equal to the mean conduc- 
tivity of their constituents, assuming them to be in the liquid state. 
Experiments, however, did not confirm this hypothesis. In this paper, 
an account is given of experiments on the electric conductivity of 
mercury solidified by solid carbonic anhydride dissolved in ether. The 
principal results obtained were (i) the conductivity is increased four- 
fold on solidification; the value referred to, 0°, of the solid metal is 
3°5°; (ii) the temperature coefficient of the solid mercury, at points 
sufficiently removed from the point of fusion, is approximately equal 
to those of other solid metals. 

This great difference of the solid and liquid metal probably influ- 
ences the conductivity of amalgams, solid at ordinary temperatures. 


V. H. V, 
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Electric Conductivity of Aqueous Alcohol. By E. Prewrer 
(Ann. Phys. Chem. [2], 25, 232—245).—The curve of the electric 
conductivity of mixtures of alcohol and water as a function of the 
percentage proportion of the two constituents shows an alternate rise 
and fall. Thus it rises with mixtures containing 0—5'24 per cent. 
alcohol, falls at 5°24 until it reaches a minimum at about 30 per cent., 
rises from this point until a maximum is attained at 83°4, and falls 
again. The minimum point corresponds with a mixture of 1 mol. 
ot alcohol with 6 mols. of water, the maximum point, with a mixture 
of 1 mol. of water and 2 mols. alcohol. These mixtures correspond 
probably with the formation of definite chemieal combinations, 
of which one possesses a higher, the other a lower, coefficient of 
conductivity than either of the constituents. V. H. V. 


Validity of Joule’s Law for Electrolytes. By H. Jaun (Ann. 
Phys. Chem. [2], 25, 49—71). 


Electro-pseudolysis. By D. Tomasst (Bull. Soc. Chim., 43, 418— 
420).—Althongh it requires 69 cal. to decompose a molecule of water, 
yet electric currents of the feeblest strength are capable of separating 
oxygen and hydrogen from acidulated water; the author considers 
this result to be due not to electrolysis, but to the simple polarisation 
and collection of the atoms of oxygen and hydrogen in the free state in 
the water ; their presence being due to slight dissociation taking place 
at low temperatures. This action is observable in many other cases, 
as in the action of a feeble electric current on a dilute solution of 
ammonium chloride, ammonia and hydrochloric acid being formed. 
This collection, by means of feeble electric currents of the free atoms 
formed in a solution by dissociation at low temperatures, the author 
proposes to call electro-pseudolysis. A. P. 


Electro-chemical Studies. By W. Osrwatp (J. pr. Chem. [2], 
31, 433—462).—The enormous increase which the electrical conduc- 
tivity of weak acids appears to undergo in proportion to their state of 
dilution has led the author to somewhat modify the opinions expressed 
in a former paper (this vol., p. 323). The influence exerted by the 
condition of dilution of any acid is the same in all cases, and may be 
defined as a function of a certain constant which is peculiar to each 
acid. The author compares in every case the molecular conductivity 
of the acid under investigation, the expression being obtained by 
multiplying the specific conductivity by the volume of the solution 
containing the molecular weight of the electrolyte in grams. The 
method recommended by Kohlrausch was employed in taking the 
measurements, and the different degrees of dilution varied as the 
whole powers of 2, and were obtained in every case by successive 
removal of half the volume of solution and its replacement by pure 
water. The conductivity of strong monobasic acids such as hydro- 
chloric, hydrobromic, hydriodic, nitric, chloric, and perchloric acids 
varied from about 78 to 89°5 as the dilution increased from 2 to 1024 
times that of the normal solution, and appeared to approach a 
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maximum of about 90; beyond this dilution, the numbers diminished, 
owing probably to the presence of minute quantities of impurity in 
the water, which of course made themselves felt in a more marked 
degree as the dilution ‘increased. As a diminution is observed both in 
alkaline and acid liquids, the author infers the presence of traces of 
ammonium carbondte, which he shows has a disturbing influence on 
both. For the above acids, however, the law holds good that with 
increased dilution their molecular electric conductivity tends to a 
maximum which is independent of the nature of the acid. 

The weaker acids such as butyric, acetic, formic, &c., begin at the 
same state of dilution with a much smaller conductivity, which 
increases, however, with the dilution, but does not arrive near the 
same maximum before the disturbing influences of the impurities come 
into play, hence it is impossible to say that they all tend to the same 
maximum, but they advance in strictly parallel lines, their conduc- 
tivity at any given stage being the result of the dilution operating on 
a given constant peculiar to each acid; in other words, the increase of 
conductivity for each monobasic acid forms part of the same curve. 

Polybasic acids appear to follow a different law, according as the 
different replaceable hydrogen-atoms have stronger or weaker acid 
qualities. Selenic acid, for instance, behaves like a monobasic acid, 
and especially like chloracetic ; both this and phosphorous acid do not 
reach a conductivity of 80 at a dilution of 4096 litres. Strong dibasic 
acids, however, act quite differently; after reaching 90, the second 
hydrogen-atom comes into play, and the increase begins again to be 
rapid, reaching in the cases of sulphuric and methylenedisulphonic 
acids to nearly 180 at a dilution of 4096 litres, thus pointing to a limit 
which is double that attained by the strong monobasic acids. 

Phosphoric acid, being a comparatively weak acid as regards its 
third replaceable hydrogen- atom, does not increase more rapidly than 
a monobasic acid. Other tribasic acids have not been brought within 
the scope of this investigation. In conclusion, the author draws 
attention to the great change in the electrical conductivity of any acid 
caused by the admixture of small quantities of other acids; and in 
opposition to Bouty’s theory, is of opinion that the alterations of 
the general electric conductivity by dilution are not due to the 
successive formation of different hydrates. J. K. C. 


Dielectric Constant of certain Gases and Vapours. By 
I. Krementié (Phil. Mag. [5], 19, 393—395).—The paper describes 
the author’s mode of experiment in the determination of dielectric 
constants. The results in the case of seven gases and of carbon 
bisulphide agree well with Boltzmann’s determinations, and with the 
electromagnetic theory of light. But the figures obtained for sul- 
phurous acid, ether, ethyl chloride, and ethyl bromide, do not satisfy 
the conditions of that theory. R. 


Electromagnetic Action of Dielectric Polarisation. By 
W. C. Réntcen (Phil. Mag. [5], 19, 385—388).—The paper 
describes an experiment with a rotating ebonite disc, confirming 
Faraday’s theory as to a change of dielectric polarisation exerting 
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an electromagnetic force exactly like a current in the direction of 


the displacement of the positive electricity in the insulator. 
R. R. 


Specific Heat of Aqueous Alcohol. By A. Briiimcxe (Ann. 
Phys. Chem. [2], 25, 154—165).—In this paper, an account is given 
of determinations of the specific heat of various mixtures of alcohol 
and water as a function of the temperature. The results show that 
there is apparently no direct relation between the specific heat, con- 
centration, and temperature. With mixtures containing 0 to 15°20 per 
cent. alcohol, the specific heat gradually increases, and from 20—99 per 
cent. gradually decreases. These results are in accordance with the 
observations of Dupré and Page (Phil. Mag. [4], 38, 158), and of 
Schiillen. V. H. V. 


Thermal Phenomena of Colloids. By E. Wieprmann and C. 
Lijpexine (Ann. Phys. Chem. [2], 25, 145—153).—The dissolution of 
dry colloids, like that of salts rendered anhydrous, is separable into 
two distinct phenomena, the one, hydration, an exothermic change, 
the other, solution, an endothermic change. These successive phe- 
nomena can be illustrated in the case of anhydrous and hydrated 
gelatin. 

Heat-change in 
Composition of sample. Water added. gram-calories. 
2 grams gelatin ..... eoseees 10 grams. + 31 
- » +100p¢e.H,0 8 , —10 


Similar results were obtained with gum arabic, tragacanth gum, 
dextrin, starch, and tannin. The difference between the thermic 
phenomena of the solution of a crystalline and amorphous form of the 
same substance is well illustrated in the case of tartaric acid; thus the 
solution of crystalline dextrotartaric acid is an endothermic change 
(— 23°37 cal.), of amorphous inactive tartaric acid an endothermic 
change (+ 5°92 cal.). A similar relationship exists between crystal- 
line and barley sugar. The coagulation of colloid silicic acid is accom- 
panied by an evolution of heat (11°8 cal.) ; this result is in opposition 
to Thomsen’s observations, that there is no heat-change; but the dis- 
crepancy is to be explained by the length of time taken by Thomsen 
in his experiments. 

The statement of Guthrie that the tension of aqueous vapour of 
solutions of colloids is equal to that of water is incorrect, inasmuch as 
the boiling point of a solution of gelatin is higher than that of water, 
and secondly, at low temperatures the admixture of gelatin and water 
is accompanied by development of heat; and direct experiments with 
solutions of gum arabic showed that the tension of its solution is 
less than that of water. V. H. V. 


Sodium Methoxide. By pz Forcranp (Compt. rend., 100, 1500— 
1502).—When metallic sodium is added to anhydrous methy] alcohol, 
the action is more energetic than with ethyl alcohol, and in presence 
of a large excess of alcohol solution is very rapid. The heat developed 
at 16° is + 48°2 cal. for Na = 23 grams. Anhydrous sodium meth- 
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oxide, NaOMe, was prepared by heating the solution at 180—200° in 
a current of dry hydrogen for several hours. It is a white nacreous 
highly deliquescent solid; heat of dissolution at 16° = + 11°89 cal. 
The compound NaOMe,HOMe, is obtained in colourless nacreous deli- 
quescent crystals by drying, on biscuit-porcelain, the crystalline mass 
resulting from the dissolution of sodium in 5—6 equivalents of methyl 
alcohol ; heat of dissolution at 17°= — 5°05 cal. From these results, 
it follows that— 


CH,0 liquid + Na solid = CH;NaO solid + 
H gas develops + 33°19 cal. 
NaOMe solid + »CH,0O liquid = NaOMe, diss. 
»o +e « 


” + 8:84 ” 
2CH,0 liquid + Na solid 
solid + H gas » + 42°03 ,, 
2CH,0 liquid + Na,U solid = 2NaOQMe solid 
+ H,0O solid dev. + 2 x 18°32 ,, 
CH,0O liquid + NaHO solid = NaOMe solid + 
H,0 solid develops + 1°32 ,, 


These numbers are very similar to those obtained with ethy] alcohol, 
and almost identical with those obtained by the action of sodium on 
water. It would seem, therefore, that the molecule of water contained 
in these alcohols acts on sodium as if it were in the free state. In 
presence of a large excess of the solvent the numbers obtained are 
higher with alcohol than with water, a fact which indicates that the 
dissociation of the alcoholates in presence of alcohol is less than the 
dissociation of the hydroxide in presence of water. C. H. B. 


Heat of Neutralisation of Hydroxybenzoic Acids.— By 
Bertuevor and WERNER (Compt. rend., 100, 1568—1570).—Hydrowy- 
benzoic Acid (1 : 2).—Heat of dissolution — 6°35 cal. 


HO-C,H,COOH diss. + $Na,0 develops + 12°91 cal. 
”? + Na,O ” 


Hydroxybenzore Acid (1 : 3).—Heat of dissolution — 6°18 cal. 


HO-C,H,COOH diss. + }Na,O develops + 13°18 cal. 
- + Na,O - + 852 ,, 


21°70 ,, 
Hydrowybenzoic Acid (1 : 4).—Heat of dissolution — 5°58 cal. ; heat 
of hydration, C;H.O; + H,O liquid develops + 2°14 cal.; H,0 solid 
+ 0°71 cal. 


HO-C,H,COOH diss. + 4Na,0 develops + 12°97 cal. 
” + Na,O ” + 9°33 ” 


22°30 ,, 
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The heat of dissolution, and the heat of neutralisation by the first 
equivalent of alkali, are practically the same for all three acids, but the 
meta- and para- differ from the ortho-derivative in that with a second 
equivalent of alkali they develop an amount of heat practically equal 
to the heat of neutralisation of phenol, and hence show a marked 
phenolic as well as acid character. This difference in the behaviour 
of the three compounds, depending on the different orientation of the 
substituted radicles, is strictly analogous to that already observed in 
the case of the ortho-, meta-, and para-di- and tri-hydroxybenzenes 
(this vol., p. 628). C. H. B. 


Spontaneous Change of Form of Homofeneous Solid Sub- 
stances, induced by Internal Energy. by O. Lenmann (Ann. 
Phys. Chem, [2], 25, 173—189). 


Physico-chemical Experiments. By V. Meyer and G. G. Ponp 
(Ber., 18, 1623—1628).—According to the experiments of Menschut- 
kin and Konowaloff (Abstr., 1884, 1119), tertiary amyl acetate and 
chloride, when heated to a temperature at which, under ordinary 
conditions, decomposition does not occur, are to a large extent dis- 
sociated in the presence of rough substances, such as sand, asbestos, 
or particles of glass. In order to test the accuracy of this result, the 
authors have repeated the experiments with a slight modification. 
The apparatus is so arranged that as soon as the substance has been 
volatilised and a constant volume obtained, sand may be dropped in 
without opening the apparatus. The experiments described do not 
confirm Menschutkin and Konowaloff’s results, as the introduction of 
the sand did not produce the smallest effect. A. K. M. 


Influence of Temperature on the Capillary Meniscus 
Angle. By J. Trause (J. pr. Chem. [2], 31, 514—527).—This paper 
consists of some observations relating to Volkmann’s remarks on 
Schiff’s work on the constants of capillarity of liquids at their boiling 
points (Abstr., 1884, 808). Schiff shows that the meniscus becomes 
flatter with rise of temperature, and at the critical point becomes 
convex ; the angle of the meniscus with the walls of the tube increases 
therefore at the same time; the same results were obtained by him 
with different preparations of the same substance, and at various times. 
Volkmann assumes that owing to the extreme difficulty of making ac- 
curate observations, the values obtained by Schiff are merely accidental. 
This statement the author opposes, on the ground that he has repeated 
Schiff’s experiments, and obtained in every case confirmatory results, 
showing that the form of the meniscus undergoes invariably a gradual 
change with rise of temperature, and that in no case did it present 
the form of a hemisphere. From his own experiments, he concludes 
that there exists a certain temperature for every substance at which 
the meniscus assumes a hemispherical form, but above which it 
flattens, and its edge-angle increases. 

On repeating Link’s experiments, the author found that the capil- 
lary elevation of a liquid was independent of the substance of the 
tube, thus obtaining an opposite result to that of Link. J. K. C. 
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Application of Various Substances as Halogen Carriers. 
By C. Wittceropt (J. pr. Chem [2], 31, 5389—540).—The author has 
found that the presence of those elements whose chlorides easily give 
up their chlorine assists greatly in the chlorination of organic sub- 
stances. Metallic iron or any of its oxides behave as excellent carriers 
in this respect; also antimony and tin, their oxides, and to a much 
less degree bismuth, arsenic, amorphous phosphorus, and sulphur. 
Sodium, magnesium, zinc, copper, mercury, nickel, and lead, have, 
however, the opposite effect. J. K. C. 


Velocity of Saponification. By L. Rercner (Annalen, 228, 
257—287).—Schwab has recently pointed out (Bydrage tot de kennis 
der estervorming, Inaug. Dissert., Amsterdam, 1883) the objections to 
Menschutkin’s mode of determining the initial rate of etherification 
of alcohols and acids, namely, the influence which the products of the 
reaction, ether and water, exert on the velocity. He attempted to 
minimise this influence by using a large excess of alcohol instead of 
working with a mixture of acid and alcohol in their molecular 
proportions. He also proposed to substitute the constant of the 
velocity of saponification for the initial rate of etherification. He 
endeavoured to determine the value of this constant by decomposing 
ethereal salts with water. Better results were obtained by the author 
and also by Warder (Ber., 14, 1361), who substituted alkalis for 
water in the reaction. 

The author decomposes the ethereal salts with alkaline solutions of 
known strength in a specially constructed apparatus, in which the 
temperature is accurately controlled and measured. After a given 
time, a portion of the mixture is poured into excess of standard sul- 
phuric acid, and the excess of acid determined by titration with 
baryta-water. In this way, the amount of alkali used and of ether 
saponified is ascertained. One advantage of the process is that the 
ethereal salts need not be in a state of absolute purity; they must be 
free from acids or other impurities which would interfere with the 
titration, but the presence of alcohol would not interfere with the 
results. , 

The constant of the velocity of saponification has been determined 
for the following ethers and bases :— 


With ethyl acetate at 9°4.° With soda at 9°4.° With soda at 14°4.° 


Soda .......... 2°307 | Methyl acetate.. 3°493 | Ethyl acetate.... 3°204 
Potush.......... 2°298 | Ethyl o «« propionate 2°816 
Lime .........e. 2°285 | Propyl ,, .. 1°920 butyrate .. 1°702 
Strontia ........ 2°204 | Isobutyl ,, .. 1°618 isobutyrate 1°731 
2°144 |Isoamyl ,, .. 1 645 isovalerate. 0°614 
0-011 benzoate.. 0°830 


W. C. W. 


Formation of a Stalactite by Vapour. By J. Brown (Phil. 
Mag. [5], 19, 395).—The vapour of anhydrous aluminium chloride 
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issuing from a crucible, formed by contact with the moisture of the 
air, a white stalactitic tube of hydrated chloride, about 14 inch long 
and one-tenth inch diameter. The formation seemed quite analogous 
to that of the ordinary calcium carbonate stalactite. R. R. 


Lecture Experiments on the Occlusion of Hydrogen by 
Palladium. By H. Scuirr (Ber., 18, 1727—1729).—This is a 
description of experiments for demonstrating the occlusion of hydrogen 
by palladium, the increase of volume of the metal, and the reducing 
action of the occluded gas. A. P. 


Lecture Experiments on Spectrum Analyses. By E. Cuez- 
minsHaW (Phil. Mag. [5], 19, 365—368).—The oxy-hydrogen flame 
supplies a ready and simple means of projecting spectra on the screen. 
The hydrogen is rapidly generated from zinc and hydrochloric acid in 
a bottle, into which strong solutions of any of the alkaline or alka- 
line-earth chlorides can be iutroduced. Or the flame may be used to 
ignite a lime cylinder upon different portions of which the chlorides 
have been melted. The reversal of the D line may be readily shown 
by the limelight when the sodium is burnt in a Bunsen burner, the 
flame of which is cooled down by a properly regulated supply of carbonic 
anhydride. Other arrangements for this purpose are also described. 

R. R. 

Useful Apparatus. By R. Anscniirz and A. Kexutfé (Annalen, 
228, 301—308).—1. A modified Glaser’s Combustion Furnace -——When 
platinum-black is used in the combustion of organic bodies, it is im- 
possible to effect the complete oxidation of difficultly combustible 
bodies by means of the simple furnace described by Kopfer (this 
Journal, 1876, i, 6€0). Good results are obtained by the platinum- 
black process if a Glaser’s combustion furnace is used, but in order 
to watch the process it is desirable to replace a portion of the earthen- 
ware tiles by sheets of mica. 

2. Air-baths for drying Substances in a Ourrent of Air.—Air- or 
water-baths are specially constructed to contain Liebig’s drying 
tubes. Perforations in the side and top of the bath allow the drying 
tube to be connected with an aspirator. 

3. Apparatus for drying ina Vacuum at Higher Temperatures than 
that of the Atmosphere-——The caoutchouc stopper which closes the 
mouth of the bell-jar has three perforations. A glass tube passes 
through one hole and is connected with the water-pump. The two 
ends of a thin leaden pipe,which is coiled in a spiral, pass through the 
other two holes. The substance to be dried or evaporated is placed 
on this spiral, and a stream of hot water is allowed to circulate 
through the pipe. 

4. Lecture Experiment on Flame.—An experiment to show that the 
flame from an oil lamp is due to burning vapour. W. C. W. 


Apparatus for Chemical Laboratories. By D. J. Watters 
(J. pr. Chem. [2], 31, 527—538). 
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Inorganic Chemistry. 


Reducing Action of Hydrogen Peroxide. By Marrtinon (Bull. 
Soc. Chim., 43, 355—359).—If manganese dioxide is treated with 
hydrogen peroxide i in neutral or alkaline solution, only half the quan- 
tity of oxygen is given off that would be obtained in a strongly acid 
solution. The same reactions take place when the oxides Mn,O, and 
Mn;0, are employed, although with the latter the action is much 
slower. When a solution of potassium permanganate is added to an 
acid solution of hydrogen peroxide, the following reaction takes 
place :— 


K,Mn,0, + 5H,0, + 6HCl = 2MnCl, + 2KCl + 8H,0 + 50,. 


If, however, the acid solution of hydrogen peroxide be titrated into 
the permanganate, a different reaction takes place, a precipitate of 
hydrated manganese dioxide being formed, according to the equation 
3Mn,0,K, + 9H,0, + 6HCIl = 6KCI + 2Mn,0,H, + 90, + 8H.0. 
This reaction varies in its character with the rate of addition of the 
hydrogen peroxide. On adding a neutral or alkaline solution of 
hydrogen peroxide to potassium permanganate, the following reaction 
takes place :-— 


K,Mn,0, + 4H,0, = 2KHO + Mn,0,H, + 40., 


If the solution of permanganate is very dilute and very alkaline, a 
small quantity of manganate is momentarily formed on the slow 
addition of the hydrogen peroxide. 

Acid and alkaline or neutral solutions of hydrogen peroxide have a 
similar action on lead dioxide, oxygen being disengaged from both 
hydrogen peroxide and lead dioxide in the acid solution, whilst in the 
alkaline or neutral solution only half as much is disengaged, the lead 
dioxide being found unaltered at the end of the reaction. Mercuric 
oxide is only reduced in an alkaline solution, mercurous oxide being 
formed. 

In estimating hydrogen peroxide by the author’s method (this vol., 
p. 430), it is preferable, when a weak sample is to be assayed, to have 
it in acid solution, as the quantity of oxygen then evolved is double 
that disengaged when an alkaline solution is employed. The manga- 
nese dioxide must be free from carbonates. A. P. 


Reduction of Carbonic Anhydride to Carbonic Oxide by 
Carbon. By A. Naumann and C. Pistor (Ber., 18, 1647—1657).— 
Water-gas, which is obtained by the action of aqueous vapour on 
ignited carbon, does not consist exclusively of carbonic oxide and 
hydrogen, but contains also carbonic anhydride in sufficient quantity 
to interfere with the use of the product. The authors are making 
experiments with the view of ascertaining the conditions best suited 
to the preparation of water-gas. In this paper they describe a series 
of experiments in which carbonic anhydride was passed over carbon 
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heated to different degrees, and the amount of carbonic oxide pro- 
duced ascertained. In order to determine the temperature in each 
experiment, salts of different melting points (enclosed in glass or 
platinum) were introduced between the pieces of carbon which were 
contained in a tube of hard glass or of porcelain; metals were used in 
the place of salts for the highest temperatures. The results obtained 
prove that (1) the lowest temperature at which the reduction of car- 
honic anhydride to carbonic oxide takes place is about 550; (2) the 
reduction increases with increased length of the layer of carbon over 
which the gas is passed, and diminishes with increased rapidity of 
current; (3) the reduction increases with the acne | 
. K. M. 
Transformations of Sulphur. By J. H. Van’r Horr (Compt. 
rend., 100, 1539—1540).—The author points out that many of the 
results described by Gernez (Abstr., 1884, 889, and this vol., p. 952) 
have been previously obtained by L. F. Reicher and J. Ruys. <7 
C. H. B. 


Sulphur liberated by the Decomposition of Hydrogen 
Persulphide. By Maquenne (Compt. rend., 100, 1499—1500).—The 
author has previously obtained (Bull. Soc. Chim., 1884, 1, 238) the 
nacreous variety of sulphur described by Sabatier (this vol., p. 952), 
by means of the same reaction, and also by adding ether to a solution 
of sulphur in carbon bisulphide. The nacreous crystals melt at 117°, 
and are rhombic prisms derived from the rhombic octahedron, and 
therefore do not constitute a distinct variety of sulphur. 

C. H. B. 


Nacreous Crystals of Sulphur. By D. Gurnez (Compt. rend., 
100, 1584—1585).—The nacreous crystals of sulphur recently de- 
scribed by Sabatier (this vol., p. 952) are not merely a modification of 
the octahedral variety, as Maquenne has stated (preceding Abstract), 
but are a distinct and unstable form, for if brought in contact with an 
octahedral crystal they gradually change into small transparent octa- 
hedra, which retain the general form of the original crystals. 

C. H. B. 


Hydrogen Persulphide. By P. Sapatter (Compt. rend., 100, 1585 
—1588).—The stability of hydrogen persulphide is increased by the 
presence. of dissolved sulphur or hydrogen sulphide. Its decom- 
position is accelerated by light. Certain substances have no appre- 
ciable action on it. Amongst these are dry air, dry hydrogen, and 
concentrated acids. Others, including carbon bisulphide, benzene 
and similar hydrocarbons, paraffins, and chloroform, simply dissolve 
it; whilst others, such as iodine, bromine, and potassium permanga- 
nate, act on the sulphur or hydrogen sulphide dissolved by the per- 
sulphide, and thus diminish its stability. Many substances which 
decompose the persulphide, such as alkalis, water, alcohols, and ethers, 
appear to form with it highly unstable intermediate compounds. 

In reply to Maquenne, the author points out that he has made no 
claim to the discovery of nacreous sulphur, which was first obtained 
by Thenard by the action of ether on hydrogen persulphide. That 
nacreous sulphur constitutes a distinct variety is shown by the fact 
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that the crystals change into octahedra and become yellow and 
opaque, and that if they are introduced into a cold saturated solution 
of sulphur in benzene they determine the formation of precisely similar 


nacreous crystals. C. H. B. 


Acetic Acid and Alkaline Thiosulphates. By E. Marumizv- 
Piessy (Compt. rend., 101, 59).—When a cold saturated solution of 
sodium thiosulphate is mixed with half its volume of acetic acid of 8°, 
only 1°5 per cent. of sulphur is precipitated, even after three or four 
days at 20—25°. This solution contains thiosulphuric and acetic 
acids in the proportion of 1 mol. to 2 mols. It yields much finer 
crystals than those formed from an aqueous solution of equal strength. 
It acts very energetically on magnesium, with development of heat 
and evolution of hydrogen and hydrogen sulphide, but without any 
greater precipitation of sulphur than would take place in the cold. It 
would seem that alkaline thiosulphates in presence of acetic acid have 
a stability sufficient to render them analogous to the corresponding 
sulphates. C. H. B. 


Action of Ammonia on Solutions of Potassium Salts. By 
H. Giraup (Bull. Soc. Chim., 43, 552—556).—On saturating a con- 
centrated solution of potassium carbonate with ammonia, the liquid 
separates into two layers, the upper one containing almost all the 
ammonia, whilst the lower contains the potassium carbonate. On 
heating in a sealed tube the two liquids coalesce, but separate out 
again on cooling. Organic colouring matters as a rule dissolve more 
readily in the ammoniacal than in the potassium carbonate solution. 

On adding ammonia to a solution of potassium sulphate, the salt 
is thrown down as a crystalline precipitate, the separation being 
almost complete when the solution contains 30 per cent. of ammonia. 

On the addition of a saturated ammoniacal solution of sodium sul- 
phate to an ammoniacal solution of a potassium salt, a crystalline 
precipitate of potassium sulphate is thrown down; the reaction is 
more delicate than the sodium tartrate test. Phosphoric acid must, 
however, be absent, as a precipitate of ammonium phosphate is formed 
under similar conditions. The reaction is not sufficiently delicate to 
permit either the titration or gravimetric estimation of potassium 


compounds. A. P. 


Action of Carbonic Anhydride on Potassium Chloride in 
Presence of Various Amines. By A. Muttur (Bull. Soc. Chim. 
[2], 43, 578—583).—A continuation of the author’s experiments on 
the rate of conversion of potassium chloride into potassium hydrogen 
carbonate by the passage of carbonic anhydride in the presence of 
ammonia. In this paper the effect of the replacement of ammonia by 
mono-, di-, and tri-methylamine and mono-iso-amylamine is dis- 
cussed. Two series of experiments are described, in the one of 
which all the products remained dissolved ; in the other, practically 
all the potassium bicarbonate and unaltered chloride were preci- 
pitated. Expressing as the coefficient of reaction the ratio of potas- 
sium chloride transformed to that taken, then in dilute solutions 
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trimethylamine has the lowest coefficient, but the highest velocity of 
carbonation ; in concentrated solutions, dimethylamine has the highest 
coefficient, and the salts formed are the least soluble. 

Of the possible reactions, the one which has the highest exothermal 
value is 2KCl + 2NR; + 2CO, + 2H,O = 2KHCO; + 2NR;,HCl1; 
but the amine hydrochloride, when in solution, is in a partial state of 
dissociation, so that the hydrochloric acid tends to decompose the 
potassium hydrogen carbonate. These two reactions, 7.e., the forma- 
tion and decomposition of the carbonate, proceed each with its own 
velocity ; the one increasing, the other diminishing as the carbonation 
proceeds. Equilibrium takes place when these two velocities are 
equal. V. H. V. 


Action of Anhydrous Ammoniacal Ammonium Nitrate on 
Metals. By G. Arru (Compt. rend., 100, 1588—1589).—The liquid 
compounds obtained by passing ammonia gas over ammonium nitrate 
(Compt. rend., 94, 789) dissolve metallic zinc out of contact with the 
air, with evolution of ammonia and formation of a white crystalline 
solid, which dissolves partially in water, leaving a residue of zinc 
oxide. The solution contains nitrites in considerable proportion and 
a large quantity of zinc oxide. It becomes turbid owing to separation 
of the latter when diluted with a large quantity of water. 

Iron is dissolved in a similar manner, but copper and tin seem to 


be unaffected. C. H. B. 


Action of Cadmium on Ammonium Nitrate. By H. Morin 


(Compt. rend., 100, 1497—1499).—When a saturated solution of 
ammonium nitrate is poured upon granulated cadmium, an energetic 
reaction takes place with tumultuous ebullition, and the temperature 
rises to 110°; but there is no evolution of gas. After cooling, the 
liquid is filtered and allowed to evaporate over calcium chloride out 
of direct sunlight; it then deposits transparent rhomboidal prisms, 
which, when dried, do not alter on exposure to air. These crystals 
are decomposed by water with separation of flocculent cadmium 
oxide ; they can, however, be crystallised from a solution of ammonia. 
When heated, they melt and give off ammonia, and as soon as they 
are completely dry, they decompose with sudden deflagration, nitrogen 
oxides being given off, and a residue of anhydrous cadmium oxide 
left. They have the composition Cd(NO,).,H,0 + 2ZNH,NO, + 
CdO,2NH;, and are the first instance of a crystallised double nitrite 
containing ammonium nitrite. The metallic cadmium reduces the 
ammonium nitrate to nitrite, with formation of cadmium oxide, and 
the latter displaces part of the ammonia forming a double nitrite. 
The ammonia thus liberated dissolves a further quantity of the cad- 
mium oxide, which remains combined with the double salt. 
C. H. B. 
Didymium Compounds. By P. T. Crive (Bull. Soc. Chim., 43, 
359—366).—The previous work of the author on this subject (this 
Journal, 1875, 340) is to some extent vitiated by the presence of 
samarium in the didymium compounds then described. Pure didymium 
oxide, Di,Os, obtained free from samarium compounds by the re- 
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peated fractional precipitation of a dilute solution of the nitrate, is 
a greyish powder, sp. gr. 77179. The atomic weight of didymium, as 
determined from this compound, is 14235. It is possible that a 
peroxide, DiO., may exist. Didymium chloride, DiCl, + 6H,O, forms 
large deliquescent crystals, sp. gr. 2°286. The oxychloride, DiOCl, is 
a grey powder obtained by igniting the oxide in a current of chlorine, 
sp. gr. 5°751. The bromide, DiBr; + 6H,O, sp. gr. 2°81. forms large, 
very deliquescent crystals. The zincobromide, DiBr;,3ZnBr, + 12H,0, 
forms large tabular deliquescent crystals, and is prepared by evapo- 
rating a mixture of the solutions of the bromides of the two metals 
over sulphuric acid. Didymium aurochloride, DiCl;,AuCl, + 10H,0, 
sp. gr. 2°663, forms large well-formed but deliquescent crystals. The 
aurobromide, DiBr;,AuBr; + 10H,0, sp. gr. 3°304, forms large, very 
deliquescent, almost black crystals. The platinochloride, DiCl;,PtCl, 
+ 103H,0, sp. gr. 2°689, forms brown deliquescent prisms. The 
nitrate, Di(NO;); + 6H,O, sp. gr. 2°249, forms a mass of radiating 
deliquescent prisms. The iodate, Di(I0;); + 6H,0, is an amorphous 
precipitate; it loses 4 mols. of water on drying at 100°. The per- 
wodate, DilO; + 4H.0, sp. gr. 3°760, is obtained by treating a salt of 
didymium with periodic acid, as an amorphous precipitate, which 
becomes crystalline on standing. 

Sulphates of didymium: (a) the anhydrous sulphate, Di,(SO,)s, 
sp. gr. = 3°667; (b) Di.(SO,); + 5H,0, forms brilliant red prisms; it 
takes up water rapidly from the air forming the salt (¢) Di,(SO,); + 
8H,0, sp. gr. 2°829. Didymium potassium sulphate, 2Di,(SO,)3,9K,SO, 
+ 3H,0, is obtained as a heavy powder, on treating a cold solution 
of didymium acetate with potassium sulphate. Didymium ammonium 
sulphate, DiAm(SO,)2 + 4H.0, sp. gr. 2°575, forms small red crystals; 
on heating at 100°, it loses 3 mols. of water; the anhydrous salt has 
the sp. gr. 3°080. 

Didymium selenates: (a) the anhydrous salt, Di,(SeO,);, sp. gr. 
4°442; (b) the crystalline salt, Di,(SeO,); + 5H,0, sp. gr. 3.681, is 
obtained by slow evaporation in red crystals. Didymium potassium 
selenate, DiK(SeO,), + 5H,0, sp. gr. 3°176, is obtained in red prisms 
by the spontaneous evaporation at 17° of the solutions of the com- 
ponent salts; the anhydrous salt has a sp. gr. of 3°839. Didymiwm 
ammonium selenate, DiAm(SeO,), + 5H,0, sp. gr. 2°959, resembles 
the preceding salt. Didymium sulphite, Di(SO;); + 6H,O, is ob- 
tained as a precipitate on heating the sulphurous acid solution of 
didymium oxide. 

Selenites of didymium : (a) the basic salt, (Di,O;);(SeO,), + 21H,0, 
obtained by treating solutions of a didymium salt with sodium sul- 
phate ; (b) the acid salt, Di,O,;(SeO,), + 5H,O, is obtained as a crys- 
talline precipitate on treating a solution of didymium with selenious 
acid. 

Didymium borate, DiBO;, sp. gr. 5°700, is obtained by fusing the 
oxide with borax. The anhydrous metaphosphate, Di,O,(P20s)s, sp. gr. 
3°345, is obtained in small violet crystals on fusing didymium sul- 
phate with metaphosphoric acid; it is insoluble in acids. The car- 
bonate, Di{CO;); + SH,O, is obtained by the slow action of carbonic 
anhydride on a feebly ammoniacal solution of didymium nitrate, 
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sp. gr. 2°861. Didymium potassium carbonate, DiK(CO;), + 6H,0, is 
obtained by treating a solution of the acetate with excess of potas- 
sium carbonate. 

Didymium nitrowalate, C,0,Di.(NO;).(C,0,H)2 + 11H,0, is obtained 
by slowly evaporating a solution of the oxalate in nitric acid; it 
forms large brilliant crystals and is a very unstable compound. 

Vanadates of didymium: (a) orthovanadate, DiVO,, sp. gr. 4961, is 
thrown down as a fine greyish precipitate on treating ammonium meta- 
vanadate with didymium nitrate; (b) the acid salt, Di,O,(V,0;); + 
28H.0, sp. gr. 2°494, is obtained on mixing solutions of sodium 
bivanadate and didymium nitrate. 

The formate, (HCO,);Di, sp. gr. 3-430; the acetate, (MeCOO),;Di + 
4H,0, sp. gr. 1882; the propionate, (EtCOO),Di + 3H,0, sp. gr. 
1741; a the ethyl sulphate, DiEt;(SO,); + 9H,0, sp. gr. 1863, were 
also prepared. A. ©. 


Cobaltammonium Compounds. By G. Vorrmann (Monatsh. 
Chem., 6, 404—445).—Ozycobaltiac salts —These compounds have 
been investigated by Fremy (Annalen, 83, 227 and 289) and by Gibbs 
(Amer. Acad. Arts and Sci., 11, 38); they are to be considered as the 
first products of the action of air on ammoniacal solutions of cobalt 
salts. The author has prepared and analysed the nitrate, sulphate, 
chloride, and iodide; the method of preparation is similar to that 
used by Gibbs. The results of the analyses of these compounds con- 
firm those of Fremy; the author, however, assigns to them the fol- 
lowing constitutional formula, in which X represents a monovalent 
acid radicle: HO-O-Co,(NH;-NH;NH;X)(NH;NH;X).,OH. The 
existence of the group (O-OH), a hydrogen peroxide residue in these 
compounds, is shown in the reduction of potassium permanganate 
and dichromate by solutions of oxycobaltiac salts. Further, when 
heated alone, or when their ammoniacal solutions are heated, these 
salts lose oxygen and ammonia forming octamine salts, thus :— 


Co{NH,).0(OH)(0-OH)(NO,), + H:0 = Co,(NH;)s(OH).(NO;). + 
2NH, + HO + O. 


The octamine salts in turn combine with ammonia, forming dec- 
amine and luteocobaltic salts. 

Oxycobaltiac salts, treated with concentrated acids, are converted 
into red compounds, which are acid salts, the acid sulphate and nitrate 
having the following composition :— 


Co.(N H3)io(0H):(O-OH)4S0,H and 
Co.(NHs;)0(OH)(O-OH)4NO;,HNO,; + 2H,0. 
Oxycobaltiac salts, treated with dilute acids, form compounds 


which the author styles anhydrocobaltiac salts, the formation of 
which is illustrated by the following :— 


Co,(NH;)o(OH)(O-OH)(NO;), + HNO, = 
Co.(NH,)1o(NOs)(O-OH)(NO;), + H,0. 


These salts are decomposed by heat in a manner similar to the oxy- 
VOL. XLVIII. 4a 
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cobaltiac salts, losing ammonia, water, and oxygen, and forming 


purpureocobaltic compounds. 
The following anhydro-oxycobaltiac salts have been prepared :— 


Co, (NH) »(NO,)(0-OH)4NO, + H,O 
Co.( NH3)Cl-(O-OH)CI, + H.O 
Co.(N Hs) »C1(O-OH)CI1.2NO, + H.O 
Co.(NH;)»Cl-(O-OH)4NO, + H,0 
Co,(NH,)wCl(0-OH) Cl, 3HgCl, 
Platinochloride .... Cox(NH;) »Cl(O-OH)Cl,PtCl, + 5H,0 
2f Co.(NHs)~"O°OH ]580,,2H,SO, + 2H.0 
Sulphate....  2{ Co.(NH3)»°O0°OH |5S0,,H.SO, + 3H,0 
2[ Co2(N Hs)°O°OH |5SO0,,8H.0 
Chloride sulphate... | Co,(NH,)Cl(O-OH)2S0, + 3H,0 
Acid nitrate sulphate Co,(NH3).(NO;)(O°OH)2S0,,H,SO, 


+ H,0 
Bichromate ° 2[ Co.(NH3)»0°OH ]5Cr,0, be 8H.0. 
Pp. P. BR 


Extraction of Zirconia and the Qualitative Composition of 
Zircon. By E. Linnemann (Monatsh. Chem., 6, 335—347).—Zircons 
after treatment for several days with gaseous hydrogen fluoride can 
be easily reduced to a fine powder, the hydrofluoric acid dissolving 
out a silicate containing the following elements, Na, K, Li, Mg, Ca, 
Al, Fe, and Zr. After the zircon has been treated with hydrofluoric 
acid and extracted with water, the residue is finely powdered and 
heated in a silver crucible with a mixture of caustic soda and a small 
quantity of sodium fluoride. The fused mass is next extracted with 
water, and the insoluble residue, consisting of crude sodium zirconate, 
is treated with dilute hydrochloric acid, and the solution repeatedly 
evaporated to dryness. The resulting mixed chlorides are treated 
with a mixture of fuming hydrochloric acid (sp. gr. 1°17), absolute 
alcohol and ether, which leaves an insoluble residue consisting of 
crude zirconium chloride, which can be purified by repeatedly crystal- 
lising from hot concentrated hydrochloric acid. The qualitative 
examination of the chlorides soluble in alcohol, ether, &c., has 
shown that the following metals are associated with zirconium in the 
zircons :— 

Sn, Pb, Cu, Bi, Al, Fe, Co, Mn, Zn, Mg, Ur, Er, Ca, Na, K, and Li. 
ge. &. BB. 


Mineralogical Chemistry. 


Formation of Deposits of Nitrates in Tropical Regions. By 
A. Mountz and V. Marcano (Compt. rend., 101, 65—68).—In the 
tropical regions of South America deposits of nitrates are especially 
abundant in the neighbourhood of caverns, which are the homes of 
innumerable birds and bats, in and about which the excrement 
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and dead bodies of both accumulate in large quantities. In 
these places the formation of nitrates by the nitrification of the 
organic matter in contact with the calcareous rocks on which they 
rest can be traced step by step. The nitric acid exists in the form of 
calcium nitrate, which is mixed with calcium phosphate and fragments 
of bones. 

All the deposits of nitrates in these regions contain calcium phos- 
phate and carbonate with nitrogenous organic matter, and the 
presence of the latter and the calcium phosphate indicates that 
although the supply of animal matter has ceased, the nitrates have 
been derived from a source similar to that of the nitrates now in 
process of formation. This conclusion is further supported by the 
fact that the deposits frequently contain fragments of bones. Where- 
ever the nitrates have been removed by the action of water from the 
place of their origin and deposited in some other locality, they are 
free from phosphates and recognizable animal remains. When the 
supply of organic matter ceases, the quantity of nitrates in the soil 
tends to diminish, owing to the action of rain and vegetation. 

Nitrification in tropical districts is due to a microscopic organism 
similar to that observed by Schloesing and Muntz in temperate 
countries, but larger. It would seem that all the deposits of nitrates 
in the tropical districts of South America have had an animal origin, 
and have not been formed by the action of the nitrogen oxides in the 
atmosphere, as is frequently supposed. C..H. B. 


Artificial Production of Strengite. By A. pe Scuutren (Compt. 
rend., 100, 1522—1523).—When 26 c.c. of a solution of Fe,Cl, + 12Aq 
in half its weight of water are heated with 4—5 c.c. of a solution of 
phosphoric acid of sp. gr. 1578 in sealed tubes at 180—190° for 
several hours, microscopic rose-coloured crystals are obtained, which 
are insoluble in nitric acid, but dissolve in hydrochloric acid. If a 
smaller quantity of phosphoric acid is used the crystals are much 
smaller, whilst if the acid is in excess the yield is much smaller, or 
the liquid remains perfectly clear. In the latter case, if the proportion 
of phosphoric acid is not very large, crystals are still obtained by 
heating the tube to a higher temperature, which, however, must not 
exceed 210°, or a green basic phosphate is formed. When ferric 
hydroxide is heated with a solution of phosphoric acid in sealed tubes 
the product is amorphous.. 

The crystals have the composition of strengite, FePQ, + 2H,0; 
sp. gr. 2°74 at 15°. The sp. gr. of strengite lies between 2°7 and 
28. The artificial crystals, however, are monoclinic, whilst natural 
strengite is rhombic. The artificial crystals, which are highly bi- 
refractive, are frequently twinned, and in certain directions the twins 


yield sections closely resembling those of rhombic crystals. 
C. H. B. 
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Organic Chemistry. 


Nitro-derivatives of Ethylene. By A. Vituiers (Bull. Soc. 
Chim., 43, 322—324).—The compound C,K,(NO,),, obtained by the 
reduction of the potassium-derivative of tetranitroethylene bromide 
(Abstr., 1884, 33), undergoes decomposition after several days, forming 
a purplish-brown amorphous mass; potassium hydrogen carbonate is 
also formed, and small quantities of an unstable substance soluble 
in water with an intense red colour; by treating the compound 
C.K,(NO,), with chlorine, bromine, or iodine in the presence of 
potash, tetranitroethylene chloride, bromide, or iodide is formed. 
The aqueous solution of the potassium compound of tetranitroethylene 
bromide is slowly dissociated, an oily colourless liquid being formed, 
which appears to be tetranitroethylene bromide. The silver compound, 
C.(NO,),Br.,Ag,0, crystallises in brilliant yellow needles, it detonates 
at about 100°, and at 40° it is exploded on the slightest friction, 
although it cannot be exploded by friction at the ordinary tempera- 
ture ; it is blackened by the action of light. The potassium compound 
of tetranitroethylene ehloride, C.(NO,),Cl,,2KHO, forms pale yellow 
crystals; it detonates at 147°. The corresponding iodine compound 
erystallises in yellowish plates, which alter rapidly and become black ; 
it explodes at a higher temperature than the chlorine and bromine 
eompounds, but causes a much more violent explosion. If in the pre- 
paration of tetranitroethylene bromide (Abstr., 1882, 815) the flask 
is cooled by immersing it in cold water directly the action tends to 
become at all violent, and the operation is then conducted as usual, the 
formation of nitrous gas is almost entirely avoided, and much smaller 
quantities of other ethylene compounds are formed. The further 
reduction of tetranitroethylene bromide results in its complete decom- 
position into ammonia, and hydrogen cyanide and bromide; a small 
quantity of an alkaline compound was, however, obtained by treat- 
ment with ammonium sulphide; it contained potassium and sulphur, 
and formed a beautiful orange platinochloride. A. 


Oxidation of Propylene Oxide by Silver Oxide. By E. 
Linnemann (Monatsh. Chem., 6, 369—371).—An aqueous solution of 
propylene oxide reduces silver oxide with the formation of silver 
acetate. PrP. P. B 


Volatility of Chloro-nitriles. By L. Henry (Compt. rend., 100, 
1502—1505 ; compare this vol., p. 880).—The substitution of chlorine 
or of nitrogen for hydrogen in an organic compound is accompanied 
by a considerable rise in the boiling point, but if both elements are 
substituted in contiguous positions in one and the same molecule, the 
rise in the boiling point is much less marked. This effect of the con- 
tiguity of the two elements is at a maximum when they are united with 
the same carbon-atom, as illustrated by methane, methyl chloride, 
hydrogen cyanide, and cyanogen chloride. It is still evident, although 
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less marked, when the two substitutions take place in distinct but 
adjacent CH; groups, as seen in ethane-derivatives, but it disappears 
altogether when the two CH; groups are not contiguous but are 
separated by a CH; group, as in the primary propane-derivatives ; for 
example, the difference between the bojling points of CHMe.Cl and 
CH.Me:CH,Cl is only 7—9°, but the boiling point of CN-CHMeCl is 
55° lower than that of CN-CH,°CH,Cl. C. H. B. 


Ethyl Hypochlorite. By T. Sanpmeyer (Ber., 18, 1767—1769). 
—The author finds that this substance is formed when gaseous hypo- 
chlorous anhydride is passed into alcohol, or when concentrated 
aqueous hypochlorous acid is mixed with alcohol. The most con- 
venient method of preparation is to pass chlorine into an ice-cold 
solution of soda as long as it is absorbed, and immediately add, with 
agitation, one-tenth the volume of alcohol. The ether very soon sepa- 
rates, and after washing and drying with calcium chloride may be 
distilled. Hthyl hypochlorite, ClOEt, is a yellow, mobile, and very 
volatile liquid. It distils at 36° (under 752 mm. press.) undecomposed, 
but if the vapour be superheated a violent explosion occurs. Powdered 
copper (precipitated from copper sulphate with zinc):when added to 
the cold liquid causes a similar violent explosion. Carbon and sulphur 
do not act on the liquid. Ether, benzene, and chloroform do not act 
rapidly on this ethereal salt, but its solutions in them appear to 
decompose gradually. When exposed to the direct rays of the sun it 
explodes violently, even when the vessel containing it is surrounded 
with iced water. In diffused daylight, decomposition takes place more 


slowly, but the liquid becomes gradually warm, and after a time boils 
violently, and leaves only a little acid liquid smelling of ethyl acetate. 
In its general properties, it resembles hypochlorous anhydride very 
closely, and acts on ammonia and many organic substances as a strong 
chlorinating and oxidising agent; it immediately decomposes hydro- 
bromic and hydriodic acids, liberating the halogens. oe ae 


The Wax and Fat of Cochineal. By C. Lizsermann (Ber., 18, 
1975—1983).—“‘ Silver” cochineal is covered with a lustrous layer of 
white wax, which gives it the appearance to which it owes its name. 
This wax occurs also in other varieties of cochineal, the difference in 
appearance being probably due to the less amount of care taken in the 
preparation. About 2 per cent. of wax occurs on the surface of the 
insects, and about half as much again is obtained on finely powdering 
and again extracting. In addition to this wax, which differs from alt 
previously described, and is termed coccerin, cochineal contains 4—6 
per cent. of myristin and 1°5—2 per cent. of liquid fat and fatty acids 
which were not further investigated. 

Coccerin, CsoH¢o(Cs:H6,05)2, is best obtained from cochineal by 
extraction with boiling benzene; it crystallises in very thin plates, 
which collect into a characteristic satiny layer, softens at 101° and 
melts at 160°. It is very sparingly soluble in all cold solvents, nearly 
insoluble in alcohol and ether even on boiling, but soluble in hot 
benzene or glacial acetic acid. It is only saponified with difficulty, 
being converted into cocceryl alcohol and a salt of coccerylicacid. It 
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cannot be distilled unchanged; when heated to above 360° under 
20 mm. pressure it is decomposed into coccerylic acid and an indiffe- 
rent product (hydrocarbon ?). 

Coccerylic acid, C;,H.0;, is purified by repeated conversion into the 
calcium salt and crystallisation from alcchol. It forms a white 
crystalline powder, melts at 92—93°, is sparingly soluble in cold, but 
readily soluble in hot alcohol, benzene, acetic acid, ether or light 
petroleum. With the exception of the alkali salts, the metallic salts 
form flocculent precipitates, of which the calcium salt, (C3,:H¢:03)2Ca, 
and barium salt, (C3,H»,O;)2.Ba, were analysed. The ethyl salt, 
C,,H,,0,Et, melts at about 70°. 

Cocceryl alcohol, CxoHo(OH)., forms a snow-white crystalline 
powder, melts at 101—104°, reacts vigorously with phosphoric 
chloride, and when heated with soda-lime at 300° is converted, with 
elimination of hydrogen, into an acid still under investigation. 


A. J. G. 


Butenylglyceryl Chlorhydrins. By H. Zixes (Monatsh. Chem., 
6, 348—355).—The monochlorhydrin, C,H,O,Cl, is obtained by satu- 
rating the butenylglycerol described by Lieben and Zeisel (Abstr., 
1881, 711) with hydrogen chloride at 100°, and heating the resultant 
liquid in sealed tubes at 100°. It is an oily, colourless liquid, of sweet 
taste and aromatic odour; it boils at 134—136° (corr.) under 28 mm., 
and has a sp. gr. 1:°2324 at 17°. It is soluble in water and miscible 
with alcohol and ether. 

The epichlorhydrin, C,H,OCI, is prepared by saturating a mixture 
of equal volumes of glacial acetic acid and butenylglycerol with 
hydrogen chloride at 100°. The resulting liquid when fractionated 
under reduced pressure yields a portion boiling at 100—118° under 
26 mm., which when heated with soda yields the epichlorhydrin, 
a liquid boiling at 125°5° (corr.) under 738 mm., and of sp. gr. 
1:098 at 15° (water at 15° = 1). When treated with hydrogen chlo- 
ride, it forms the dichlorhydrin, CSHsOCh, an oily colourless liquid, 
having an aromatic odour, and boiling at 105—107° under 30 mm. 
pressure. It is sparingly soluble in water, but easily miscible with 
alcohol and ether. Its sp. gr. is 1°274 at 16° (water at 16° = 1). 

yr. FP. w 


Reduction of Hexahydric Alcohols. By J. A. Lz Bet and M. 
WassErMAnn (Compt. rend., 100, 1589—1591).—The secondary iodide 
obtained from the alcohol by Wanklyn and Erlenmeyer’s reaction is 
placed in a hydrogen apparatus containing zine and hydrochloric acid, 
and the evolved gas is passed through heavy petroleum which dis- 
solves the more volatile hydrocarbon formed by the reduction. The 
latter is isolated by heating the hydrogen apparatus and the heavy 
hydrocarbon, and practically the theoretical yield is obtained. 

The hydrocarbon obtained in this way from the iodide obtained 
from mannitol boils at 68—69°, and is a normal paraffin. 

C. H. B. 


Raffinose. By C. Scuersier (Ber., 18, 1779—1786).—In con- 
tinuation of his previous work (this vol., p. 962) the author has 
carefully compared this sugar with the gossypose obtained by Béhm 
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and Ritthausen from cotton-seed cake, and finds them to be identical. 
Loiseau (this Journal, 1876, ii, 397) proposed the formula C,g.Hs.Oi. + 
5H,0 for raffinose, whilst Ritthausen gave the formula C,H»Oy + 
3H,0 to his sugar (from cotton-seed cake), which he considered to be 
mellitose. The determination of the water of crystallisation has not 
hitherto been successfully made, as when simply dried by heating no 
constant weight is obtained below 120°, at which temperature the 
sugar begins to turn yellow, and its solution then reduces Fehling’s 
solution. But by first drying the sugar for 14—16 days over sul- 
phuric acid at the ordinary temperature (during which about 13 per 
cent. of water was usually lost), and then heating in the water oven, 
the author succeeded in obtaining constant weights without any 
decomposition. The sugars obtained from each of the above-named 
sources gave numbers which proved the correctness of Loiseau’s 
formula, C\.H;,0;, + 5H,0. The rotations also agreed, giving [a |p = 
+103-9—103°4, or [a]; = +114°6. Loiseau found [a]p +1055, and 
Tollens (this vol., p. 368) +102°5 for raffinose, and Ritthausen 
+104°4 for gossypose. When inverted by means of sulphuric acid, 
both sugars gave identical results. A 10 per cent. solution kept with 
2 per cent. sulphuric acid at about 17—18°, gave at first a rapidly 
decreasing rotation: after about ten days the rotation became con- 
stant, and gave [a|p = 52°3. When the inversion was carried out at 
60°, the above diminution in rotation was reached in about three and a 
half hours, and a further gradual diminution took place, until after 
20 hours the rotation gave [a]p = 45°2. But by this time, the sugar 
solution had become discoloured, and the author believes the first to 
be the correct number for the invert-sugar, and the latter only due to 
decomposition. No erystallisable sugar could be obtained from the 
inverted solution. 

The author believes that the raffinose is present in the beetroot, and 
not formed during the storage period or refining process—as Loiseau, 
from giving it the name raffinose, would appear to have believed. The 
author believes the presence of raffinose to account for the high rota- 
tion of many crude sugars—a rotation which is often observed to 
diminish by storage. For, as already seen, raffinose is not so stable as 
cane-sugar, and is partly inverted even by heating at 100°. He there- 
fore cautions beet-growers against striving too much towards obtain- 
ing beets giving such highly polarising juices without first ascertain- 
ing that the high degree of polarisation is not brought about by the 
development in the sap of an increased percentage of raffinose rather 
than of sugar. Many commercial sugars which do not reduce Fehling’s 
solution lose a very high percentage of water when dried at 100°, 
become discoloured, and their solution then reduces Fehling’s solution 
to a considerable extent. The author believes this action to be due to 
the presence of raffinose, and to be a valuable qualitative test of 
such presence. The author hopes shortly to subject mellitose to a 
similar investigation in order to ascertain whether it really is different 
from raffinose or not. L. T. T. 


Alkaloids Produced by the Action of Ammonia on Glucose. 
By C. Tanrut (Compt. rend., 100, 1540—1543).—60 parts of glucose 
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were heated with 100 parts of ammonia of 25° in sealed tubes at 100° 
for 30—40 hours. The blackish syrup thus obtained contains ammo- 
nium carbonate, a nitrogenous derivative described by P. Thénard, 
free ammonia, formic acid, and about 1°5 per cent. of alkaloids. To 
isolate the latter, the liquid is agitated with chloroform and the latter 
with dilute sulphuric acid, the crude products being further separated 
by fractional distillation. 

The products are a-glucosine, CsH,N2, which boils at 136°; sp. gr. 
at 0° = 1:038; vapour-density, 3°81; and B-glucosine, C;H,oN2, which 
boils at 160°; sp. gr. at 0° = 1-012 ; vapour-density, 3°87. Both the 
glucosines are colourless, very mobile, highly refractive, volatile 
liquids, with a powerful and peculiar odour. In acid solutions, they 
give precipitates with the ordinary reagents for alkaloids. They have 
a feebly alkaline reaction, and, like caffeine, narcotine, and other weak 
bases, are removed from acid solutions by chloroform. They do not 
precipitate metallic oxides, but produce colour changes in solutions of 
copper and iron, and give a precipitate with mercuric chloride. When 
treated with dry hydrogen chloride, they form crystallised deliquescent 
hydrochlorides. With gold chloride, they give canary-yellow precipi- 
tates of the composition C,H,N,,AuCl; and C;H,)N2,AuCl; respectively, 
and with platinic chloride they yield precipitates which form slowly 
and the composition of which has not yet been determined. In warm 
solutions, a platinichloride seems to be formed, as in the case of 
pyridine bases. The glucosines combine with warm ethyl iodide to 
form blackish non-crystallisable products which when decomposed by 
potash yield a highly basic, extremely unstable alkaloid, the composi- 
tion of which could not be determined. In the cold, the glucosines 
and ethyl iodide combine more slowly in the proportion of equal mole- 
cules. When heated in sealed tubes at 100° with hydrochloric acid or 
potash solution, they yield no ammonia, and when treated with sodium 
hypobromite no nitrogen is evolved. It would seem, therefore, that 
the glucosines are not amides. They are not affected by nitrous acid, 
chromic acid, or mercuric oxide, but are oxidised by potassium per- 
manganate in presence of sulphuric acid wita evolution of carbonic 
anhydride and formation of ammonium sulphate. They are violently 
decomposed by nitric acid with formation of nitrogen oxides, carbonic 
anhydride, hydrocyanic acid, and oxalic acid. When brought in con- 
tact with sodium, they become dark-coloured, and seem to resinify, but 
no gas is given off. 

Alkaloidal substances are also produced by the action of compound 
ammonias and some of their salts on glucose. C. H. B. 


Action of Oxidising Agents on Chloral Hydrate. By S. 
Corron (Bull. Soc. Chim., 43, 420—423).—The yellow variety of 
mercuric oxide decomposes an aqueous solution of chloral hydrate, 
forming carbonic anhydride, carbonic oxide, and mercuric oxychloride. 
Red mercuric oxide acts in the same way, but is less active than the 
yellow variety. 

Potassium permanganate acts on chloral hydrate in two distinct 
stages: in the first, potassium manganate and manganese dioxide 
are formed, part of the chloral hydrate being completely decomposed, 
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and carbonic anhydride, oxygen and chlorine are disengaged; whilst 
in the second stage the potassium manganate reacts upon a further 
amount of chloral hydrate with formation of chloroform and evolution 
of oxygen and carbonic anhydride. 

Chromic acid acts violently on crystals of chloral hydrate, carbonic 
anhydride and carbonic oxide being formed: in dilute aqueous solu- 
tion in the cold, it does not attack the chloral hydrate, but reaction 
takes place on warming. 

Chromic acid and potassium permanganate have practically no 
action on chloroform, bromoform, or iodoform; yellow mercuric 
oxide also appears to be quite without action on either chloroform or 
bromoform; it acts rapidly, however, on iodoform, carbonic oxide, 
containing traces of carbonic anhydride, being given off. A. P. 


Oxidation of Oleic Acid by an Alkaline Solution of Potas- 
sium Permanganate. By A. Savrzurr (J. pr. Chem. [2], 31, 541— 
542).—By the oxidation of oleic acid, an acid is obtained crystallising 
in rhombic leaflets, melting at 136°5° and of the formula C,.H;,0,: 
with phosphorous iodide, it yields moniodostearic acid, and is identi- 
cal with the dihydroxystearic acid obtained by Overbeck from dibrom- 
oleic acid. J. K. C. 


Diammonium Chloride. By R. Anscniitz and C. Hintze (Ber., 
18, 1394—1397).—The authors have obtained crystals of ammonium 
oxalate, some showing right- and some left-handed hemihedrisms 
similar to that observed on the crystals of ammonium sodium 
dextro- and levo-tartrate obtained by recrystallising ammonium 
sodium racemate. So far, however, they have not been able to 
observe any difference in chemical behaviour between the right- and 
left-handed crystals. A. J. G. 


Trimethylenedicarboxylic Acid. By W. H. Perky, jun. (Ber., 
18, 1734—1738).—Diethyl malonate may be converted into diethylic 
diethylmalonate by treatment with sodium ethoxide and ethyl iodide; 
this being a general method for the formation of ethereal salts of the 
doubly-substituted malonic acids from malonic acid and all its known 
derivatives; but trimethylenedicarboxylic acid does not yield this 
reaction, and therefore cannot be considered as vinylmalonic acid (this 
vol., p. 853). Further, ethyl trimethylenemonocarboaylate, 


CH 
<opH,>CH-COOEt, 
which forms a colourless oil boiling at 133° to 134°, is only acted on 
by bromine with the greatest ditticulty, and is quite unaffected by 
hydrogen bromide—facts which cannot well be reconciled with the 
formula COOEt*CH.°CH : CH). A. P. 


Malic Acids. By R. Anscniirz (Ber., 18, 1949—1953).—Inactive 
malic acid has been prepared from six sources, namely, (1) from 
inactive aspartic acid, (2) from monobromosuccinic acid, (3) from 
fumaric acid and water, (4) from ethyl dichloropropionate with potas- 
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sium cyanide, (5) from fumaric acid with aqueous soda, and (6) from 
racemic acid; the question as to the identity of these acids is, how- 
ever, still open. In the present communication it is shown by the 
crystallographic examination of the hydrogen ammonium salt prepared 
from the second and third sources that these acids are identical with 
that from the first, and Werigo and Tanatar have shown that the acids 
from the first and fourth sources are identical. The author hopes 
soon to be able to speak positively as to the nature of the acids from 
the fifth and sixth sources. 

The following salts of malic acid were prepared by passing a current 
of hydrogen chloride into strongly cooled solutions of malic acid in 
the respective alcohols ; the formation of fumarates or of monochloro- 
succinates being avoided by this means. Under 10 mm. pressure the 
methyl salt boils at 122°, the ethyl salt at 128°, the propyl salt at 
151°. When treated with acetic chloride these compounds are con- 
verted into the corresponding salts of acetomalic acid; the methyl 
salt boils at 129° under 11 mm. pressure, the ethyl salt at 137° under 
10 mm. pressure, the propy! salt at 157° under 12 mm. pressure. 

A. J. G. 


Preparation of Aconitic Acid from Citric Acid. By R. 
Anscniirz and F. Kiincemann (Ber., 18, 1953—1955).—Aconitic acid 
can be prepared from citric acid by heating, or by the action of 
hydrogen chloride at 140°. In either case, the purification of the acid 
presents considerable difficulties. Pure aconitic acid is, however, 
readily prepared by converting the citric acid into a normal ethereal 
salt, and gently heating this with acetic chloride, when the acetylcitrate 
is obtained ; this, when heated at 250—280°, yields acetic acid and 
a normal aconitate. This is converted into aconitic acid by heating 
for some time in a reflux apparatus with excess of hydrochloric 
acid. 

Trimethyl citrate boils at 176° under 16 mm. pressure; the ethyl 
salt boils at 185° under 17 mm. pressure; the propyl salt boils at 
198° under 13 mm. pressure. 

Trimethyl acetylcitrate boils at 171°, and the ethyl salt at 197° under 
15 mm. pressure; the propyl salt boils at 205° under 13 mm. pressure. 

Trimethyl aconitate boils at 161°, and the ethyl salt at 171° under 
14 mm. pressure; the propyl salt boils at 195° under 13 mm. _— 

A. J. G. 


Artificial Uric and Methyluric Acids. By J. Hlorpaczewski 
(Monatsh. Chem., 6, 356—362).—This paper contains an account of 
the author’s further experiments on the synthesis of uric acid (Abstr., 
1883, 179). This synthesis is most easily effected by carefully 
heating small quantities of glycocine (0°"1—0°2 gram) with 10 to 15 
times its weight of urea, until a considerable quantity of precipitate 
has been formed in the molten mass. The uric acid is separated from 
the product in the manner already described (loc. cit.) ; the crude 
mass itself exhibits the reactions of uric acid. Methyluric acid is 
obtained in a similar manner by heating small quantities of sarcosine 
with 5 to 10 times its weight of urea. The methyluric acid is 
isolated in a manner similar to that adopted in the case of uric acid; 
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it is apparently identical with that obtained by Hill from lead urate 
and methyl iodide. The yield in both cases is small. P. P. B. 


The Thiophen Group. By V. Meyer (Ber.,18, 1770—17785).— 
Since Volhard and Erdmann obtained a third thiotolen (this vol., 

. 763)—whereas the hitherto received thiophen formula only allows 
the possibility of two monomethylthiophens—the author has, in con- 
junction with his students, again taken up the study of this group, 
and now gives some of the preliminary results obtained. Muhlert has 
re-examined Volhard and Erdmann’s thiotolen. When oxidised, it 
yields a crystalline thiophenic acid which melts at 136° (the known 
isomerides melt at 118° and 126°5°); it is volatile in steam, gives a 
blue coloration with isatin and sulphuric acid, and also shows 
Laubenheim’s reaction, but the colour produced is blue instead of red 
or violet. 

Pendleton, by distilling pure f-thiophenic acid with potassium 
cyanide has obtained an isomeric acid which differs entirely in pro- 
perties from the A-acid. 

Schleicher has found that the monobromothiophen obtained as a 
bye-prodact in the preparation of dibromothiophen is a 8-derivative. 

Ahrens has found that when ethyl selenide is passed through red-hot 
tubes a substance is produced which closely resembles thiophen, gives 
the Laubenheim reaction, and forms bromo-substitution derivatives. 

Professor Marmé finds that nitrothiophen is a very violent poison, 
and when given to rabbits, even in very small quantities, causes death, 
accompanied by the chocolate coloration of the blood characteristic of 
poisoning by nitrobenzene. L. T. T. 


Tribromothiophen and Double Compounds of Dinitrothio- 
phen. By J. Rosensere (Ber., 18, 1775—1778).—By treating 5 grams 
of dibromothiophen with 3°3 grams of bromine (equal molecular pro- 
portions), the author succeeded in obtaining tribromothiuphen, C,SSHBr.. 
It crystallises in needles or spiculew, melts at 29°, and boils at 259— 
260° (corr.). It is sparingly soluble in cold alcohol, easily so in ether 
and boiling alcoho]. When treated with pyrosulphuric acid (6 grams 
of pure bromo-compound with 5 grams melted acid), it yields ¢r/- 
bromothiophensulphonic anhydride, (CsSBr,SO.),0. This anhydride 
melts at 115—116°, and is easily soluble in alcohol and ether, sparingly 
so in boiling water. It is volatile with steam, being at the same time 
partially hydrated to the acid. It is converted into tribromothiophen- 
sulphonic acid when boiled with potash or soda, more easily so by 
barium hydroxide, yielding with the latter the crystalline salt, 
(C,SBr-SQ;),Ba + H,O. When debrominated, it yields B-thiophen- 
sulphonic acid. If the sulphonation of the tribromothiophen is not 
carried out very carefully and the mixture kept cool, the sulphonic 
groups often displace the bromine. In one instance, a thiophentrisul- 
phonic acid was obtained, the chloride of which melted at 7Y—80°. 

When a mixture of molecular proportions of naphthalene and 
dinitrothiophen is dissolved in benzene, and the solution allowed to 
evaporate spontaneously, a double compound, CH, + C,SH,(NO,),, 
crystallises out in long yellow needles, melting at 50°. With anthra- 
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cene a similar compound, C,H» + C,SH,(NO,)., is obtained, which 
crystallises in scales melting at 162°. i F. F. 


Thioxylen from Coal-tar. By J. Messtncer (Ber., 18, 1636— 
1640).—The author gives the following method of isolating pure 
thioxylen, which is preferable to that previously described (this 
vol., p. 767). After obtaining the iodo-product, this is dissolved 
in cold alcoholic soda solution, zinc-dust added, and the mixture 
heated for an hour on a water-bath. It is then distilled in a 
current of steam until the distillate becomes turbid, a large bulk of 
water added to the distillate, and then a saturated solution of calcium 
chloride, which causes the thioxylen to separate. A shorter way is to 
filter the reduced product from the zinc-dust, which is then washed 
with alcohol, and the filtrate acidified with dilute hydrochloric acid, 
when the thioxylen separates nearly quantitatively. In fractioning 
large quantities of thioxylen, a small quantity of a higher boiling sub- 
stance has been observed, which may perhaps be a higher homologue 
of thioxylen. The sp. gr. of thioxylen is 0°9755 at 17°5° compared 
with water at the same temperature. 

Monobromothioxylen, CSSHMe,Br, may be readily obtained by bro- 
minating pure thioxylen diluted with carbon bisulphide ; after purifica- 
tion, it forms a colourless liquid, heavier than water, and boiling at 
193—194° (uncorr.). Moniodothioxylen, CSSHMe,I, forms a mobile 
colourless liquid, which darkens on exposure to light ; it cannot be 
distilled without decomposition. Mononitrothioxylen, C,H,S:NO,, is 
formed on passing air saturated with thioxylen vapour through a 
mixture of fuming nitric and glacial acetic acids; it is a heavy yellow 
liquid having an odour recalling that of nitrobenzene, and is not 
volatile without decomposition. When a drop of dilute potash is 
added to a dilute alcoholic solution of nitrothioxylen, a reddish-violet 
coloration is produced, which, however, may perhaps be due to the 
presence of a trace of dinitrothioxylen. 

Methyl thiophendicarboxylate, which was previously described (this 
vol., p. 767), is found to melt somewhat higher (namely at 145° 
than was then stated. The ethyl salt forms beautiful long needles 
melting at 46°. The author’s thiophendicarboxylic acid, obtained by 
the oxidation of thioxylen, is found to be identical with Jackel’s acid, 
which was prepared from thiophendisulphonic acid. A. K. M. 


Monochlorometaxylene. By O. Jaconsen (Ber., 18, 1760—1762). 
—Pure metaxylenesulphonamide, melting at 138—139°, was heated 
at 200° with hydrochloric acid, and the pure metaxylene thus obtained 
(after the addition of 5 per cent. of iodine) was chlorinated at 0°. The 
product was purified by converting it into its sulphonic acid. This acid 
when converted into the barium salt proved to be perfectly homogeneous. 
Monochlorometazylene, CsH;Me,Cl [1 : 3:4] boils at 186°5° (col. in 
vapour), under 767 mm. pressure, and is still liquid at —20° Its sp. gr. 
is 105Y8 at 20° (water at 20°). When oxidised by chromic mixture, it 
yielded Vollrath’s acid, C:H;MeCl.COOH [COOH: Me: Cl = 1:3: 41], 
the correct melting point of which is 209—210° (corr.), and not 204”. 
The constitution of the sulphonic acid [Me: Me : Cl: SO,H = 
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1: 3:4: 6] was proved by the elimination of the Cl by sodium 
amalgam. It forms a sulphonamide, crystallising in hard glittering 
prisms which melt at 195°. L. T. 


Monochloro-xylenes and their Oxidation-products. By A. 
Kriicer (Ber., 18, 1755—1760).—Five per cent. of iodine was added 
to ice-cold orthoxylene and chlorine then passed in until the increase 
of weight represented the formation of a monochlorinated derivative. 
Two isomeric compounds were formed, which were separated by 
means of the barium salts of their monosulphonic acids. Each chloro- 
derivative formed only one sulphonic acid. Monochlorortho-xylene, 
C.H;Me.Cl [Me : Me: Cl = 1: 2: 3] was obtained from the sparingly 
soluble barium salt, (CsH,Cl‘SO;).Ba + H,O [Me: Me: Cl: SO, = 
1: 2:3: 6], which separated as a crystalline film from the boiling 
solution. This chloro-xylene boils at 189°5° (corr.), and does not 
solidify at —20°. The more soluble barium sulphonate, ~ 


(C,H,Cl‘SO;).Ba + 4H,O [Me: Me: Cl: SO, = 1:2: 4: 5], 


which crystallised in long needles, yielded monochlorortho-xylene, 
C,H;Me.Cl [1 :2: 4], boiling at 191°5°, and remaining liquid at —20° ; 
its sp. gr. is 1°0692 at 15° (water at 15°). The potassium, sodium, and 
barium salts, and the amides of both sulphonic acids are described. 
Both chloro-xylenes were oxidised with dilute nitric acid, sp. gr. 
1:19—1-20, and the constitution of the resulting toluic acids proved 
by their conversion into known compounds by fusion with potash. 
The 1 : 2: 4 chloro-xylene yielded the acid C,H,;MeCl-COOH 
fMe: COOH: Cl = 1:2: 4], erystallising in needles, melting at 
166°, and the isomeric acid, COOH : Me: Cl = 1: 2: 4, crystallising 
in prisms or needles melting at 130°. The 1 : 2: 3 chloroxylene 
yielded only the acid COOH: Me: Cl = 1: 2: 3, which crystal- 
lised in needles melting at 154°. The calcium salts of these acids 
are described. The toluic acids when treated with alkaline per- 
manganate yielded their corresponding chlorophthalic acids. The 
acid C,H,Cl(COOH), [COOH : COOH : Cl = 1: 2: 4] is easily 
soluble in alcohol and water, crystallises in silky needles, and melts at 
130—134°. On distillation, it yields an anhydride which melts at 
95°, identical with that obtained by Alén (Abstr., 1882, 409) from 
e-dichloronaphthalene. The 1 : 2: 3 acid is less soluble; it melts at 
179—181°, and when distilled gives an anhydride melting at 122°. 
Both acids when fused with potash yielded the hydroxyphthalic acid, 
COOH : COOH : OH = 1:2: 4, a result probably due, in the case 
of the 1: 2: 3 acid, to a migration of the carboxyl-group at the high 
temperature of the fusion. The constitution of the sulphonic acids 
was proved by eliminating the chlorine by means of sodium amalgam. 
The one yielded the known acid 1: 2: 4, melting at 144°, whereas 
the sulphonic acid from the 1 : 2: 3 chloroxylene yielded an ortho- 
xylenesulphonic acid, Me: Me :SO,H = 1: 2:3 (or 1: 2:6), which 
gave a crystalline amide melting at 165°. L. T. T. 


Oxidation-products of Solid Dibromoparaxylene. By B. 
Scuuniz (Ber., 18, 1762—1763).—Dibromoparaxylene, C,H,Br,Me, 
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[Me: Br: Me: Br = 1: 3: 4: 6] when treated with chromic acid in 
acetic solution, yields dibromoparatoluic acid, C,H.MeBr..COOH 
[COOH : Br: Me: Br=1:3:4:6], This acid is soluble in alcohol, 
sparingly soin boiling water, crystallises in stellate needles, and melts 
at 195°. Its ethyl salt forms long needles, which are soluble in 
alcohol, melt at 49°, and boil at 310°. The bariwm and calcium salts 
form needles, sparingly soluble in water. The acid, when oxidised 
with alkaline permanganate, yields Claus and Wimmel’s dibromo- 
terephthalic acid, CsH,Br,(COOH), (Abstr., 1880, 632). The ethyl salt 
of this latter acid forms micaceous scales, which melt at 125° and boil 
at 335°; the bariwm and calciwm salts form minute, easily soluble 


needles. L. T. T. 

Aromatic Hydrocarbons. By R. D. Sitva (Bull. Soc. Chim., 43, 
317—322).—Isopropylbenzene, CeHsPr®, may be prepared by acting on 
benzene with normal or iso-propyl chloride; it may also be prepared 
in an indirect manner by acting on benzene with allyl chloride, as 
also by the action of dichloracetol on benzene. It is a colourless, 
very mobile liquid, of pleasant odour; boils at 151—152°, and has a 
sp. gr. of 0°8776 at 0°, and 0°8577 at 25°. 

Diisopropylbenzene, C,H,Pr.f, obtained as a secondary product of the 
action of isopropyl chloride on benzene, is a colourless liquid, similar 
in odour to isopropylbenzene, and boils at about 202° under 759 mm. 


pressure. When normal instead of isopropyl chloride is employed, a 


liquid boiling at about 206° under 759 mm. pressure is obtained, 


which is very similar in all respects to the preceding compound; the 
author is, however, unable to say whether the products are identical. 
Isopropyltoluene, CsH,MePr*, is obtained by the action of isopropyl 
chloride on toluene in presence of aluminium chloride. It is a colour- 
less, refractive liquid, its odour resembles that of the cymene obtained 
from camphor. It boils at 172—173° under the ordinary pressure, 
and has a sp. gr. of 0°86948 at 0°, and 0°86211 at 25°. A second 
cymene is obtained by the action of normal propyl] chloride on toluene 
in the presence of aluminium chloride; it is a colourless refractive 
liquid, having an agreeable odour, but quite unlike that of isopropyl- 
toluene ; it boils at 180—182°. A. P. 


Phosphates of the Phenols. By E. Kreysier (Ber., 18, 1700— 
1706).—The following normal phosphates of the aromatic series are 
obtained by heating phosphoric oxychloride with excess of the corre- 
sponding phenols ; the yield is ubout 80 per cent. of the theoretical 
amount. 

Tri-isobutylphenyl phosphate, (CyHo'C,H,);PO,, is obtained as a 
yellowish viscous oil, having a slight aromatic odour; it cannot be 
solidified by cooling with ice and salt. It boils above 400° with 
partial decomposition, and is readily soluble in the usual solvents, 
with the exception of cold alcohol and petroleum. 

Tri-isoamylphenyl phosphate, (CsHi"CsH,);PO,, has similar properties 
to the above; it boils with partial decomposition above 400°, and 
may be distilled unaltered in a vacuum. 

Triortho-xylyl phosphate, (CsH;Me,);POQ,, is a yellowish oil, having a 
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slight greenish fluorescence and aromatic odour; it may be distilled 
unaltered ina vacuum. It does not solidify on cooling. 

Trimetaxylyl phosphate forms, when freshly prepared, a clear yellow 
oil; after a time it becomes turbid, and is partially decomposed ; it 
distils unaltered under 200 mm. pressure. 

Tricarvacryl phosphate, (C\oH\s)3PO,, is readily obtained in lustrous 
monoclinic prisms or tablets. It melts at 75°, and may be distilled 
unaltered in a vacuum; the crystals show phosphorescence on 
rubbing in the dark. Trithymyl phosphate, already obtained by 
Englehart and Latschinoff (Zeit. f. Chem., 1869, 44), forms a light 
yellow oil, which crystallises after a time, forming colourless needles ; 
it melts at 59°. In spite of the excess of thymol used in preparing 
this compound, some monochlorodithymyl phosphate was formed, from 
which by treatment with aqueous soda sodium dithymylphosphate, 
(CioH,3)2.NaPO, was obtained in white felted needles ; it melts at 74°, 
and by heating is converted, with partial carbonisation, into tri- 
thymyl phosphate. A. P 


Reactions of the Phosphates of the Aromatic Series. By E. 
Kreyster (Ber., 18, 1706—1723).—By heating the aromatic phos- 
phates with potassium cyanide, the corresponding nitriles are obtained ; 
the yield of the pure substance is between 15 and 20 per cent. of the 
phosphate employed. 

Paraisobutylbenzonitrile forms a pale yellowish oil, which is con- 
verted into puraisobutylbenzoic acid, CyHo'CsNyCOOH, when heated 
with alcoholic potash, &c. ; this may be sublimed in colourless feathery 
needles, and melts at 160—161°. 

Isoamylbenzonitrile, C;Hy,"CeHyCN, forms a colourless aromatic oil, 
boils at 260—263° (uncorr.), and does not solidify when cooled with a 
mixture of ice and salt; on heatiug it with alcoholic potash, para-iso- 
amylbenzoic acid, C;sHy°CsHyCOOH, is formed. This sublimes in 
colourless needles, melts at 158°, and is soluble in the usual solvents, 
with the exception of cold water ; the silver salt, CSHy"CsHyCOOAg, 
crystallises in small colourless needles. 

Ortho-xyloniirile, CsH;Me.CN, is obtained as a colourless mobile oil, 
having an odour like that of benzaldehyde; it boils at 230—232°, and 
is converted by the action of alcoholic potash into ortho-xylic acid. 

Metuaxylonitrile is obtained as a colourless aromatic oily liquid, 
boiling at 221—224°, and is converted into metaxylic acid by the 
action of alcoholic potash. 

Carvacronitrile, CsH;MePrCN, is obtained as a colourless oily 
liquid of an agreeable odour ; it boils at 244—246°; by the action of 
alcoholic potash, it is converted into parapropylorthotolwic acid, 


[C,H;MePr-COOH [Me : COOH: Pr = 1: 2: 3], 


this crystallises in white needles, is almost insoluble in cold water, 
but is readily soluble in hot water, alcohol, and ether ; it melts at 75° ; 
the silver salt, C,;H;MePr-COOAg, was also prepared. 

On distilling triphenyl phosphate with sodium acetate or benzoate, 
phenyl acetate or benzoate are respectively formed. On distilling tri- 
lsobutylphenyl phosphate with sodium benzoate, isobutylphenyl 
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benzoate is formed. Isoamylphenyl benzoate is obtained in a similar 
way from the corresponding phosphate. 

On heating triphenyl phosphate with potassium sulphide, triphenyl 
thiophosphate, PhsPSO;, is obtained in silky colourless needles ; it 
melts at 48—49°. 

On distilling triphenyl phosphate with magnesia, phenol and a small 
quantity (3 per cent.) of diphenylene oxide and diphenyl oxide are 
formed; whilst on distilling with calcium, zinc, or lead oxide, phenol 
and diphenylene oxides only are formed. 


Silicates of the Phenols. By J. Herrxorn (Ber., 18, 1679— 
1699).—Tetraphenyl silicate, PhySiO,, is prepared by the action of 
silicon tetrachloride in the absence of water on excess of pure 
phenol; the yield is good, about 78 per cent. of the theoretical 
amount; it boils at 417—420°; on cooling to 0°, it forms a thick 
syrup, which on shaking or stirring crystallises in long colourless 
prisms; it melts at 47—48°, has no odour, and is readily soluble in 
dry benzene, ether, alcohol, carbon bisulphide, chloroform, &c. Cold 
water slowly decomposes it into phenol and silicic acid. On heating 
phenyl silicate with dry ethyl alcohol, phenol and tetrethy! silicate 
are obtained ; on heating it with boric anhydride, a phenyl borate, an 
acid pheny] silicate, and probably silicic acid are formed. A solution 
of tetrapheny]| silicate in glacial acetic acid deposits a white flocculent 
precipitate, especially when heated. When tetraphenyl silicate was 
heated with freshly ignited magnesium oxide, phenol was obtained, 
but not, as was expected, diphenyl oxide. When heated with potas- 
sium cyanide or ferrocyanide, phenol was also obtained, together 
with traces of phenyl cyanide. The following silicates were likewise 
obtained from their corresponding phenols in a similar manner to the 
preceding ; the yield is always good, being between 75 and 90 per 
cent. of the theoretical; their solubilities and general reactions are 
also similar to those of the phenyl compound. 

Tetrorthocresyl silicate, (CsH,Me),SiO,, is a colourless mobile 
liquid boiling at 435—438° ; it becomes feebly dichroic by the action 
of light; it may be obtained in the crystalline form by dissolving in 
benzene, cooling, and evaporating in a vacuum over sulphuric acid. 

Tetrametacresyl silicate forms a slightly yellowish syrupy liquid, 
and boils at 443—446° under 720 mm. pressure. 

Tetraparacresyl silicate is a colourless syrup which by cooling may 
be obtained in colourless prismatic crystals; it melts at 69—70°, and 
boils at 442—445°. 

Tetrametaxylyl silicate, (CsH;Me,),SiO,, forms a thick colourless oil 
which is not solidified when cooled with ice and salt; it boils at 
453—457°. 

Tetrortho-xylyl silicate is obtained as a thick colourless oil boiling 
at 460° under normal pressure, and at 350—360° under 120 mm. 
pressure; it may be crystallised by cooling. 

Tetrisobutylphenyl silicate, (CyHy°CyH,),SiO,, is a thick colourless 
oil; it boils at 380° under 120 mm. pressure; on cooling with ice and 
salt, it forms a glass-like mass. 

Tetrisoamylphenyl silicate, (CsHy"CeH,),SiO,, is a thick colourless 
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oil; boils at 390—397° under 118 mm. pressure; when cooled with ice 
and salt, it forms a crystalline mass. 

Tetrathymyl silicate, (CjH,3);SiO,, forms long colourless prisms, 
melts at 47—48°, and distils at 450° under normal pressure. 

Tetracarvacryl silicate, (CyH,3),SiO., forms a thick colourless oil 
which after a time becomes dichroic; it does not solidify when cooled 
with ice and salt; it boils between 380—390° under 118 mm. 
pressure. 

Tetramenthyl silicate, (CjH19),SiO,, crystallises from dry benzene in 
colourless prisms, melts at 82°, and boils at 350° under 155 mm. 
pressure. 

Tetra-a-naphthyl silicate, (C\yH;),SiOy, boils between 425—430° 
under 130 mm. pressure; the 8-compound was also prepared ; it boils 
at 430° under 133 mm. pressure. A. P. 


Action of Sodium Mercaptide on Phenyl Salts. By R. Serrerr 
(J. pr. Chem. (2), 31, 462—480).—Thiophenol and phenol stand in 
the same relation to one another as regards their acid properties as do 
mercaptan and alcohol. That phenol is a stronger acid than mercaptan 
is shown by the reaction which takes place when sodium mercaptide 
is mixed with any pheny] salt. 

By heating equal molecules of diphenyl carbonate and sodium 
ethoxide, sodium salicylate is obtained ; if the ethoxide be replaced by 
mercaptide, only half the diphenyl carbonate is attacked, and some 
high-boiling sulphuretted products are obtained. By using twice the 
quantity of sodium mercaptide, the reaction goes quite smoothly, 
with formation of sodium phenoxide and ethyl dithiocarbonate. The 
two substances are rubbed together, and the products separated by 
water. 

Phenyl formate, prepared according to Nencki’s method by heating 
formic acid and phenol with phosphorus oxychloride, is attacked by 
sodium mercaptide in probably the same way as the carbonate, but 
the ethyl thioformate is at once decomposed by the weak alkaline 
solution. 

Phenyl acetate yields ethyl thioacetate with sodium mercaptide; the 
two bodies should be mixed together with addition of ether. 

Diphenyl succinate treated in the same way as the acetate yields 
sodium phenate and ethyl dithiosuccinate as a colourless oil smelling 
of garlic and boiling with decomposition at 270—271°. 

Triphenyl citrate, prepared by heating phenol and dry sodium 
citrate with phosphorus oxychloride, forms colourless needles which 
melt at 124°5°, are insoluble in water, and easily soluble in alcohol. 
Treated with sodium mercaptide and ether, it yields ethyl trithiocitrate 
as a yellowish oil smelling like mercaptan, and decomposing com- 
pletely on distillation. 

Phenyl benzoate and sodium mercaptide yield sodium phenoxide and 
ethyl thiobenzoate. 

Phenyl salicylate, prepared by Nencki’s reaction, erystallises from 
methyl alcohol in colourless rhombie plates which melt at 42—42°5°, 
are inodorous, insoluble in water and soluble in alcohol; its alcoholic 
solution smells like oil of wintergreen. Boiling caustic soda solution 
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saponifies it, whilst with the cold concentrated solution it forms 
sodium phenyl salicylate; the same substance is also formed when 
phenyl salicylate is treated with sodium mercaptide, and the reaction 
was therefore tried with a salicylate in which the phenol hydrogen 
atom was replaced by an alcohol radical. 

Phenyl methylsalicylate prepared like the salicylate forms white six- 
sided prisms of melting point 59°; treated with sodium mercaptide, it 
yields ethyl thiomethylsalicylate as a colourless oil which boils at 
197—198° at 80 mm. pressure. 

The above reactions show that alcohol, mercaptan, phenol, and 
thiophenol form a series in which the basic properties decrease, and 
the acid properties increase, from left to right. This consideration 
led to the study of the reaction taking place when diphenyl 
carbonate is acted on by two molecules of sodium ethoxide: the 
expected result took place, diethyl carbonate and sodium phenate 
being formed. 

In the preparation of phenyl salicylate, it was observed that on 
distillation it was completely decomposed with evolution of carbonic 
anhydride into phenol and a syrupy substance which on purification 
crystallised from alcohol in long silky needles of melting point 170°, 
and which proved to be orthobenzophenone oxide. J. K. C. 


Carvoxime-derivatives. By H. Go.pscumipt and R. Zirrer 
(Ber., 18, 1729—1733).—Carvoxime (Abstr., 1884, 1138) crystallises 
from alcohol in large colourless transparent plates; it melts at 
71°, and partially distils at 240°, the greater part, however, is de- 
composed. 

Methylearvowime, CH yNOMe, is formed by heating an alcoholic 
solution of carvoxime with sodium ethoxide and methyl iodide; it is 
a colourless liquid, smelling like carrots; it is decomposed by‘ distil- 
lation. 

Benzoylearvoxime, CyH,,NOBz, is obtained by treating an ethereal 
solution of carvoxime with benzoic chloride; the crystalline mass 
obtained is purified by recrystallisation from light petroleum, and is 
obtained in tufts of white sparkling needles; it melts at 95°, and is 
soluble in alcohol and benzene. 

Carvowime hydrochloride, CjyHyNOH,HCI, is obtained as a white 
crystalline mass on passing hydrogen chloride through an ethereal 
solution of carvoxime; on the addition of water or by heating to 
100°, it is decomposed into hydrochloric acid and carvoxime. 

Hydrochlorocarvoxime, CH CINO, a compound isomeric with the 
above, is obtained when hydrogen chloride is passed through a solu- 
tion of carvoxime in methyl alcohol. On pouring the clear saturated 
solution into water, a voluminous crystalline precipitate is obtained; 
this may be purified by recrystallisation from light petroleum, when 
it is obtained in thick lustrous white prisms and tablets. It melts at 
132°5°, and is soluble in the usual solvents; it may be heated to 
162°5° without decomposition. 

When carvoxime is heated for a short time with dilute sulphuric 
acid at 100°, carvol is formed. 

The percentage composition, melting point, and general properties 
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of carvoxime are identical with those of nitrosohesperidene described 
by Tilden and Shenstone (this Journal, 1877, i, 559). If, therefore, 
the constitution of carvol (Abstr., 1884, 1138) be correct, carvene 


should have the formula CMe<(y-g;,,>CPr- As, however, this 


formula does not contain an asymmetric carbon-atom, it hardly agrees 
with the optical activity of carvene. A. FB. 


New Mode of Formation of Catechol. By J. Meuniur (Compt. 
rend., 100, 1591—1593).—When benzene hexachloride is heated with 
100 times its weight of water at 190—200° for 10 hours in sealed 
tubes from which the air has been expelled, the products include a 
considerable proportion of catechol melting at 104°. No pyrogallol 
is formed. If crude benzene hexachloride is used, the benzene tetra- 
chloride which it contains is also found amongst the products, but it 
pre-existed in the crude substance, and is not formed by the action of 
water on the pure hexachloride. C. H. B. 


Action of Pyrogallol on Copper and Iron Salts. By P. 
CazeneuveE and G. Linosster (Compt. rend., 101, 56—59).—Whe. 
solutions of pyrogallol and ferrous sulphate are mixed in complete 
absence of oxygen, no change is apparent, but the introduction of a 
small quantity of oxygen brings about the formation of the well- 
known blue coloration. If, however, the pyrogallol solution is not 
fresh, but has been slightly oxidised, the blue coloration is produced 
at once. The oxygen combines simply with the pyrogallol, and does 
not oxidise the ferrous sulphate, since ferric salts cannot exist in 
presence of pyrogallol, but are instantly reduced. A mixture of a 
ferric salt with excess of pyrogallol gives no coloration with thio- 
cyanates, and no precipitate with ammonium succinate. 

When solutions of pyrogallol and ferric chloride are mixed out of 
contact with oxygen, a fugitive blue coloration is also produced, 
but almost instantly changes to a deep reddish-brown coloration. 
Addition of an alkali causes the reappearance of the blue colour, and 
if added in excess changes it to violet. In this reaction, the ferric 
chloride is reduced, and the ferrous salt combines with the pyrogallol, 
but the blue compound is at once decomposed by the hydrochloric 
acid which has been liberated in the process of reduction. The dark 
brown colour is simply due to oxidised pyrogallol. The addition of 
alkali neutralises the free acid, and thus renders the formation of the 
blue compound possible. All strong acids prevent the formation of 
this compound, but feebler acids, such as boric and acetic, have not 
the same effect. The blue coloration is due to the combination of 
partially oxidised pyrogallol with a ferrous salt. If a current of air 
is blown through the blue liquid, or if pyrogallol is mixed with a 
large excess of ferric chloride and an alkali then added, a black pre- 
cipitate is formed by the oxidation of the blue compound. 

Pyrogallol does not give any coloration with ammoniacal cuprous 
chloride out of contact with oxygen, but the introduction of a trace of 
this gas causes the formation of a deep brownish-black compound. 
Cupric sulphate is immediately reduced by pyrogallol, and on addition 

462 


1060 ABSTRACTS OF CHEMICAL PAPERS. 


of an alkali a black coloration is produced which is changed to red by 
excess of ammonia, and is destroyed by hydrochloric acid. Cupric 
acetate gives an immediate black coloration without addition of an 
alkali. It is evident, therefore, that the action of pyrogallol on 
copper salts is strictly analogous to its action on iron a - 
. H. B. 
Oxidation of Phenol by Nitrobenzene. By M. Sixcrriep 
(J. pr. Chem. [2], 31, 542—543).—If a solution of phenol in excess of 
24 per cent. aqueous soda be shaken in the cold with nitrobenzene, 
the liquid assumes a brick-red colour, which on slight warming turns 
black. After heating at 150° for some hours, sodium oxalate sepa- 
rates out, whilst azobenzene and a black resin remain in the mother- 
liquor together with sodium carbonate. J. K. C. 


Chlorinated and Brominated Hydrocarbons from Aromatic 
Amines. By K. Gastorowski and A. F. Wiyss (Ber., 18, 1936— 
1942).—The authors recently showed that diazobenzene chloride or 
bromide yields considerable quantities of chloro- and bromo-benzene 
when heated with the corresponding hydracids (this vol., p. 525); 
similar observations had been made earlier by Hiibner and Majert 
(this Journal, 1873, 1135) ; by Jackson (Proc. Amer. Acad., 1876) ; 
and by Liebermann (this Journal, 1877, 597). 

From the results of his investigation, the author draws the following 
conclusions. If aromatic amine hydrochlorides are converted into the 
corresponding diazo-compounds, and then heated with excess of con- 
eentrated hydrochloric acid, there are formed, not phenols only, as 
occurs if the acid is not in excess, but also the corresponding 
chlorinated hydrocarbons. The same holds good for the hydrobrom- 
ides when treated with hydrobromic acid. 

The following statement shows the yield calculated on the weight 
of the amine employed :—Chlorobenzene 53 per cent., bromobenzene 
60 per cent., orthochlorotoluene 52 per cent., parachlorotoluene 60 per 
eent., a-chloronaphthalene 45 per cent., 8-chloronaphthalene 50 per 
cent., 8-bromonaphthalene 37 per cent. The amount of the phenols 
formed was about half that of the chloro- or bromo-derivatives. 

A. J. G. 

Cyananiline and some of its Derivatives. By A. Sxnr (J. pr. 
Chem. [2], 31, 543—544).—By the action of nitrous acid on cyan- 
aniline dissolved in glacial acetic acid, a crystalline compound of the 
formula C,,H,;N;O; is obtained, which, when heated alone or with 
water, yields phenyl isocyanide. Heated for some time with nitrous 
acid, cyananiline yields a substance which is converted into paranitr- 
aniline by treatment with caustic soda. The author is engaged in 
investigating these and other cyanogen-derivatives of aniline. 

J. K. C. 

Benzoyl-derivatives of Phenylhydrazine. By J. Taret (Ber., 
18, 1739—1744).—This research was undertaken to determine the 
formule of the mono- and di-benzoylphenylhydrazines obtained by 
E. Fischer (Abstr., 1878, 308). Baas 

Methyldibenzoylphenylhydrazine, Ph-NBz-NBz-Me, was obtained by 
heating sodiumdibenzoylphenylhydrazine with methyl iodide. It 
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forms soft, white, glistening crystals which melt at 145°, are insoluble 
in water and light petroleum, but dissolve readily in acetone, chloro- 
form, and carbon bisulphide, and in boiling ethyl and methyl alcohols 
and benzene. When quickly distilled with dry potash, it yields benzoic 
acid, aniline, methylamine, and methylphenylhydrazine, Ph’NH*-NHMe. 
This latter base is an unstable colourless oil, which becomes rapidly 
coloured when exposed to the air, whilst the odour of azomethyl- 
phenyl becomes perceptible. Its sulphate melts at 180°, is sparingly 
soluble in alcohol, easily in water, and reduces Fehling’s solution in 
the cold; the oxalate crystallises in needles; the chloride in scales. 
A similar decomposition is produced if the alkali is replaced by strong 
hydrochloric acid, but the yield of hydrazine is much smaller. 

Azomethylphenyl, Ph-N.*Me, is formed by the oxidation of the hydra- 
zine, mercuric oxide proving the best oxidising agent. It isa yellowish 
highly volatile oil, which distils, but with much decomposition, at 
150°; it is easily volatile in steam, and has a strong penetrating 
odour. It resembles Fischer’s azoethylphenyl in properties, but 
yields only very little of the hydrazine when reduced with sodium 
amalgam. 

Methylmonobenzoylphenylhydrazine, Ph-NMe-N HBz, was obtained by 
heating sodium monobenzoylphenylhydrazine with methyl iodide. 1t 
forms white needles melting at 153°; it is very sparingly soluble in 
water and alkalis, easily so in boiling alcohol, chloroform, benzene, 
hydrochloric acid, and glacial acetic acid. A hydrochloric acid solu- 
tion is turned red by a trace of nitrous acid, dark brown by a larger 
quantity. When digested with concentrated hydrochloric acid at 100°, 
the hydrazine is decomposed into benzoic acid, and the unsymmetrical 
methylphenylhydrazine, PhyNMe-NH;. 

The decomposition products formed from the methylbenzoyl-deriva- 
tives by alkalis and acids, prove the correctness of the formule 
ascribed to them, and consequently establishes the formul 


Ph:-NH:-NHBz and Ph-NBz-NHBz 


for the mono- and di-benzoylphenylhydrazines respectively. 
* 3? 
Paramonochloracetophenone. By H. Gautier (Bull. Soc. Chim., 
43, 602—606).—Paramonochloracetophenone, C,H,Cl-COMe, is ob- 
tained by acting on monochlorbenzene with acetic chloride at a low 
temperature in the presence of aluminium chloride; it is solid at 
ordinary temperatures, melts at 20°, forming a very refractive colour- 
less liquid, sp. gr. 1:19 at 20°; it is almost insoluble in water, but 
miscible in all proportions with ether or alcohol; its odour is pungent, 
but somewhat similar to that of acetophenone; it boils at 230—231°, 
its vapour-density being 5°345; on oxidation with alkaline permanga- 
nate, it yields parachlorobenzoic acid; it does not unite with hydrogen 
sodium sulphate. Phosphorus pentachloride acts on it vigorously, 
but the products of this reaction have not been examined. 
A. P 


Action of Phosphoric Chloride on Salicylic Acid. By R. 
Anscuiitz (Annalen, 228, 308—321).—The action of phosphoric 
chloride on winter-green oil and on salicylic acid has been investigated 
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by Chiozza (Annalen, 83, 317), Gerhardt (ibid., 89, 363), Drion 
(ibid., 92, 314), Couper (ibid., 109, 369), Kolbe and Lautemann 
(ihid., 115, 183), Kekulé (ibid., 117, 146), and Schreib (Abstr., 
1880, 557). 

The author obtains the orthochlorocarbonylphenylorthophosphoric 
dichloride, CsHy(COC1)(O-POCI,) [1 : 2] by the reaction of equivalent 
quantities of phosphorus pentachloride and dry salicylic acid. On 
distilling the product under a pressure of 11 mm., the pure substance 
passes over at a temperature of 168°. It is identical with Couper’s 
“ trichlorophosphate de salicyle.” The reaction really takes place in 
two stages— 


OH-C,H;COOH + PCl, = OH-C,H,yCOCI + POCI, + HCl 
OH-C,HyCOC! + POC], = COCIC,H,-O-POCI, + HCl, 


The chloride is a colourless highly refractive liquid, sp. gr. 1°55413 
at 20° compared with water at 4°. It is partially decomposed when 
distilled under the ordinary atmospheric pressure, yielding the mono- 
chloride C;H,CIPO,. This substance can be easily obtained by the 
action of anhydrous oxalic acid on the dichloride. It melts at 80°, 
and boils at 181° under a pressure of 11 mm. On exposure to moist 
air, it loses hydrogen chloride, and changes into a deliquescent 
crystalline compound which melts at 145°. The author suggests the 
following formule for the monochloride and its derivative :— 


COCI-C,H,O-PO, and COOH-C,H,-O-PO,. 
W. C. W. 


8-Sulphophthalic Acid from Phthalic Acid. By A. Rés 
(Ber., 18, 1629—1631; compare Graebe, this vol., p. 902).—Loew 
(Annalen, 143, 259) prepared this substance by heating phthalic acid 
with an excess of sulphuric anhydride at 100—105°, but the yield at 
this temperature is very small. A complete sulphonation may be 
effected by heating phthalic anhydride (20 grams) with sulphuric 
acid containing 65 per cent. anhydride for 10 hours at 170—180°. 
In order to effect the sulphonation at atmospheric pressure, the 
phthalic anhydride is dissolved in sulphuric acid (containing 25 per 
cent. anhydride), the solution heated at 190—200°, and a slow current 
of sulphuric anhydride passed into it until the addition of water toa 
sample of the product no longer produces turbidity. The £-sulpho- 
phthalic acid is best isolated by means of the acid barium salt, 
(C,H;0,SO;),Ba,5H,O. On fusing the acid with sodium hydroxide, 
8-hydroxyphthalic acid (this Journal, 1877, ii, 784) is obtained. The 
acid liberated from the mother-liquor of the barium salt yielded 
traces of salicylic acid when fused with soda, from which it appears 
that in the above reaction a small quantity of «-sulphophthalic acid is 
also formed. A. K. M. 


Dinitro- and Diamido-amarine. By A. Criaus and C. Witt 
(Ber., 18, 1670—1677).—Amarine was treated under various con- 
ditions with nitric acid of different strengths, in the hope of obtaining 
the two compounds melting at 142° and 95° respectively, men- 
tioned in a previous paper (Abstr., 1883, 203). A complicated mix- 
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ture of yellow and red products was formed, however, which were 
very difficult to isolate. Under certain conditions, two colourless 
substances, amarine nitrate and dinitramarine nitrate are produced. 
In order to obtain amarine nitrate, finely powdered amarine (1 part) 
is heated with nitric acid (8 parts) of sp. gr. 1°3 at 65—68° until the 
amarine melts and forms a limpid layer floating on the nitric acid. 
On adding the cooled product to iced water, amarine nitrate, 


CxHisN2, HNO, 


separates, and when recrystallised from alcohol, glacial acetic acid, or 
acetone, forms large vitreous, colourless crystals, sparingly soluble in 
water, insoluble in ether, and which melt at 165° (uncorr.). 

Dinitramarine nitrate, C.,H,sN2(NO2)2,HNO;,, is prepared by heating 
amarine nitrate with 10 times its weight of fuming nitric acid at 55— 
60° for 15—20 minutes. The product is added when cold to iced 
water, and the precipitate produced is extracted with alcohol until the 
residue of dinitramarine nitrate becomes perfectly white. It crystal- 
lises from glacial acetic acid in small colourless prisms or needles 
melting at 170° (uncorr). Dinitramarine may be separated from the 
nitrate by the action of ammonia, as a white granular powder, which, 
however, cannot be dried without partial oxidation. The hydrochlo- 
ride, CH gN2(NO,)2,HCl, and platinochloride, (CH .N,O,)2,H,PtCl, 
+ 2H,0, are described. 

On oxidising dinitramarine nitrate with chromic acid, benzoic and 
paranitrobenzoic acids are produced, the latter in the larger amount, 
and the same products are obtained by oxidation with nitric acid. 
The two nitro-groups must therefore be united to two different ben- 
zene nuclei, and in the para-position to the side-chain. 

Diamidoamarine, C»HN(NH:.)2, is insoluble in water, readily 
soluble in ether and alcohol. It begins to decompose at about 210° 
without melting. Its salts exist in solution only in presence of an 
excess of acid, from which solutions they may be crystallised. The 
hydrochloride, CaHieN2(NH2)2,3HCI, and platinochloride, 

(Cx HN s)2,3H2PtCl,, 
are described. 

When finely powdered amarine is treated with well-cooled fuming 
nitric acid in a vessel surrounded by ice, and the brown solution ob- 
tained poured into iced water, mononitramarine nitrate, 


C.,H,;N,(NO,),HNO,, 


separates. It crystallises in slender white needles, is sparingly 
soluble in cold alcohol, softens at about 130°, and decomposes at 134° 
without melting. The free mononitramarine, which has not yet been 
obtained in a crystalline state, separates on treating the solution of 
the nitrate in alcoholic ammonia with water. A. K. M. 


An Allotropic Modification of Amarine. By A. Cxavs (Ber., 
18, 1678—1679).—When amarine melting at 100° is boiled with 
water, it gradually loses its property of melting under boiling water, 
and becomes converted into a granular mass, which, according to cir- 
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cumstances melts at 107°, 110°, 113°, 120°, and even at 126° (uncorr.), 
if it is frequently and vigorously boiled. On crystallising the pro- 
duct from ether, it is obtained in prisms melting at 100°, and the 
melting point may again be raised to 126° by boiling with water. The 
high melting modification may be heated at 110° without undergoing 
change. In its behaviour to solvents, it does not show any marked 
difference from the lower melting variety. The composition of the 
amarine melting at 126° agrees with the formula C.,H,.N>. 

The above may account for the different melting points which have 
been assigned to amarine. A. K. M. 


Decomposition of Aromatic Fumarates by Heat. By R. 
Anscutitz and Q. Wirtz (Ber., 18, 1947—1949).—Perkin has stated 
(Trans., 1881, 562) that fumaric chloride is formed by distilling 
maleic anhydride with phosphoric chloride. By mixing these sub- 
stances and distilling under reduced pressure (11 mm.) as soon as the 
reaction was completed, the authors obtained maleic chloride; when, 
however, the mixture was allowed to remain three months before dis- 
tillation, fumaric chloride appeared to be formed. 

Phenyl fumarate crystallises in white needles, and melts at 161— 
162°. When quickly distilled, it passes over in part unaltered, whilst 
the remainder is converted into carbonic anhydride and stilbene; if 
the distillation is conducted slowly, the conversion into stilbene is 
complete. If the reaction is stopped when half the theoretical amount 
of carbonic anhydride has been evolved, and the residue distilled 
under reduced pressure, phenyl cinnamate is obtained, together with 
much stilbene. 

Paracresyl fumarate is sparingly soluble in alcohol, and melts at 
162°. When heated, it loses carbonic anhydride, and is converted 
into a mixture of two substances, which can be separated by their 
different solubilities in alcohol. The more sparingly soluble substance, 
dimethy |stilbene, CsHyMe*CH : CH-C,H,Me, melts at 179°, and yields 
a bromide melting at 203—204° with decomposition. The other sub- 
stance melts at 79°, crystallises in silvery plates, is readily soluble in 
alcohol, and probably is cresyl methylcinnamate. A. J. G. 


New Method of Preparing Aromatic Hydrocarbons. By R. 
Anscniitz (Ber., 18, 1945—1946).—Phenyl fumarate when distilled 
yields stilbene ; as it seemed most probable in this reaction that the 
phenyl fumarate is first converted into phenyl cinnamate, and that this 
by further loss of carbonic anhydride yields stilbene, several cinna- 
mates were prepared and their products of decomposition by heat 
investigated. 

Phenyl cinnamate melts at 72°5°, is readily soluble in alcohol, boils 
without decomposition at 205—207° under 15 mm. pressure, but when 
slowly distilled at the ordinary pressure is resolved into stilbene and 
carbonic anhydride according to the equation CHPh: CH-COOPh = 
CO, + CHPh:CHPh. 

Paracresyl cinnamate, CHPh : CHCOO-C,H,Me, is sparingly soluble 
in alcohol, melts at 100—101°, and boils without decomposition at 
230° under 15 mm. pressure. When distilled at the ordinary pres- 
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sure, it yields methylstilbene, CHPh: CH-C,H,Me [CH: Me = 1: 4]. 
This crystallises in plates having a blue fluorescence, melts at 120°, 
and when treated in chloroform solution with bromine yields a bro- 
mide melting at 186—187°, and very sparingly soluble in boiling 
alcohol. 

Thymyl cinnamate, CHPh: CH-COOC,H;MePr, melts at 69—70°, 
and boils at 239—240° under 15 mm. pressure. When heated at the 
ordinary pressure, it yields carbonic anhydride and liquid products 
not yet investigated. 

B-Naphthyl cinnamate, CHPh : CH-COO-CoH,£, melts at 101—102°, 
and when heated at the ordinary pressure yields a hydrocarbon 
sparingly soluble in alcohol. This forms silvery plates, melts at 145°, 
and is readily soluble in chloroform; the bromide melts at 192°, is 
readily soluble in chloroform, very sparingly ia boiling alcohol. 

Phenyl succinate is completely decomposed with evolution of car- 
bonic anhydride when slowly heated. The products are under investi- 
gation. A. J. G. 


Alkylated Diphenylketones, and their Conversion into Alky- 
lated Anthracenes. By A. Cuaus and K. Exess (Ber., 18, 1797— 
1799).—Elbs and Larsen (this vol., p. 261) found that paraxylyl 
phenyl ketone is converted by boiling into methylanthracene. The 
authors have examined other ketones of this class. Larsen has found 
that metaxylene, when treated with benzoic chloride and aluminium 
chloride, forms two isomeric ketones, both of which lose water and form 
methylanthracene. 

Paracymyl phenyl ketone, Ph:CO-C,H;Me’C;H;, has been obtained 
by Hartmann as a thick viscid pale yellow oil, which boils at 223— 
224° (uncorr.), under 35 mm. pressure, and remains liquid below 0°. 
When reduced, it yields paracymyl phenyl carbinol, 


OH-CPhH-C,H,MePr, 


a thick, almost colourless oil boiling at 327° (uncorr.). When heated 
for some days at its boiling point, the ketone was converted into a 
dark brown tarry mass, from which the authors isolated a small quan- 
tity of anthracene, but no trace of a propylated anthracene was 
obtained. The formation of anthracene was probably due to the pre- 
sence of orthotoluphenone formed by retrogressive de-propylation of 
the cymene during the reaction with aluminium chloride. 

Markstahler has similarly examined the ketone obtained by Louise 
(Abstr., 1583, 577) from mesitylene, and also that from pseudocumene, 
and finds that in these cases neither heating nor the action of dehy- 
drating agents causes the formation of anthracene-derivatives. 

It is thus clear that this elimination of water to form anthracene- 
derivatives is not a property common to all alkylated diphenyl 
ketones; further investigation is needed to determine under what 
conditions it does occur. L. T. T. 


Chlorinated Quinones and Quinols. By M. Niemeyer 
(Annalen, 228, 322—339).—Hebebrand (Abstr., 1883, 60) has 
pointed out that benzoquinone unites with ortho- and para-, but not 
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with meta-nitraniline to form crystalline compounds. The author 
finds the chlorinated quinones on the other hand combine with meta- 
but not with ortho- or para-nitraniline. 

The compounds of metanitraniline with chlorinated quinones are 
deposited on mixing solutions of their components in hot benzene. 
They are decomposed by water, alcohol, and acetic acid, but may 
generally be recrystallised from benzene without decomposition. 
Monochloroquinonemetanitraniline forms dark-green crystals which 
readily effloresce; a-dichloroquinonemetanitraniline, 


C,H,Cl,0,,2N0.°C,H,NH,, 


forms compact crystals melting at 110°; A-dichloroquinone only unites 

with 1 mol. of metanitraniline to form the compound 
C.H,Cl,0.,NO0.°C,H,NH,, 

which crystallises in dark prisms, possessing a green metallic lustre. 

It melts at 112°. 

Trichloroquinonemetanitraniline, C>HC1,02,2(NO.°C;HyNH:;), forms 
dark-green prisms with a metallic lustre melting at 108°, and tetra- 
chloroquinonemetanitraniline, CgCl,O2,2(NO."CsH,NH,), black crystals. 

Crystalline compounds of aniline and the chlorinated quinols are 
formed when aniline is added to a solution of a chlorinated quinol in 
hot water or benzene. Most of these bodies may be recrystallised 
from benzene. Monochloroquinol unites with 2 mols. aniline and 
with 2 mols. paratoluidine to form compounds crystallising in glisten- 
ing plates, which melt at 92° and 90° respectively. The compound 
C,H.Cl.(OH).,2NH,Ph forms thick tables or plates which melt at 
112°. The corresponding B-compound could not be obtained in the 
solid state. a-Dichloroquinoldiparatoluidine is deposited from water 
in plates and from benzene in needles, which melt at 114°. The cor- 
responding f-compound melts at 72°. 

Trichloroquinolmonaniline, C.sHCl,(OH).,,NH,Ph, forms needles 
melting at 60°; the dianiline, CsHCl,(OH).,(NH,Ph)., is formed in 
benzene, but not in aqueous solutions; it crystallises in rhombic 
plates, which melt at 67°. Tetrachloroquinolmonaniline melts at 115°; 
it is not very stable, and is decomposed by recrystallisation from 
benzene. 

Aniline-derivatives of Chlorinated Quinones.—Monochloroquinone 
and quinone yield the same dianilidoquinone. «-Dichloroquinone 
forms a mono- and a dianilido-derivative. The former crystallises 
in beautiful blue plates melting at 180° ; it dissolves freely in alcohol, 
ether, and chloroform. The dianilide is identical with chloranil- 
anilide from chloranil. The monanilide of B-dichloroquinone crystal- 
lises in bluish-violet needles or plates melting at 154°, and the di- 
anilide in brown plates which melt at 262°. The author, like 
Andresen (Abstr., 1884, 431), was unable to prepare monochloro- 
quinonedianilide from trichloroquinone, as described by Knapp and 
Schulz (ibid., 1882, 511). 

Dianilidodichloroquinone, Ce,Cl.(NHPh),0,, is formed when aniline 
is added to an alcoholic solution of trichloroquinone ; its pro- 
perties have been described by Andresen (loc. cit.). . Monanilido- 
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trichloroquinone, NHPh-C,Cl,02, crystallises in blue plates, freely 
soluble in alcohol, benzene, and chloroform. On warming the alco- 
holic solution with aniline, dianilidodichloroquinone is produced. The 
sole product of the action of aniline on tetrachloroquinone is the well- 
known chloranilanilide. 

Ortho- and para-toluidine resemble aniline in their action on chlori- 
nated quinones. The nitranilines readily enter into reaction with the 
chloroquinones, forming sparingly soluble nitranilides. 


W. C. W. 
Benzoinanilide and its Derivatives. By K. Vorer (J. pr. Chem. 
[2], 31, 544).—Contrary to Schiff’s statement, the author has ob- 
tained benzoinanilide by the action of aniline on benzoin, and is 
engaged in investigating its nitroso- and other derivatives. 


J. K. C. 

Benzil-derivatives. By M. Henius (Annalen, 228, 339—355). 
—By the action of ammonia on benzil, Laurent obtained (Gerhardt 
Lehrb. org. Chem., 3, 309) three derivatives: imabenzil, benzilimide, 
and benzilam. Imabenzil, CyH;.N,0,, is best prepared by pouring a 
hot concentrated alcoholic solution of benzil into excess of ammonia. 
It decomposes at 140° yielding benzaldehyde, benzilimide, and 
benzilam. It is also decomposed by prolonged boiling with alcohol, 
acetic acid, or acetic anhydride ; in the latter case, it is converted into 
benzil. The products of the action of alcoholic potash on imabenzil 
are benzilimide, benzilam, and benzil, or benzil and benzoic acid, 
according to the strength of the reagent and the duration of the 
reaction. Strong sulphuric acid dissolves imabenzil, with formation 
of benzaldehyde. If the solution is immediately poured into water, 
benzilam is precipitated ; but if it is left at rest for some time before 
dilution, benzil will be produced. Two nitro-products are obtained 
by the action of strong nitric acid on benzil. One of these compounds 
is sparingly soluble in alcohol and ether, and melts between 275° and 
280°. It is also formed by the nitration of benzilam, and is perhaps 
a dinitro-benzilam. Japp (Trans., 1882, 12) has shown that the 
composition of benzilimide is represented by the formula C,,H,,NO., 
and that the constitution of benzilam may be regarded as 


CPh:N— 
O< Ph: CPh>* 


Now, as benzilimide is easily converted into benzilam by dehydrating 
agents, the constitutional formula for benzilimide will be 


CPh(OH) : N 
O<oph: CPh —>" 


Benzilam is easily obtained by the action of strong sulphuric acid on 
imabenzil. On nitration, it yields the same products as imabenzil. 
The mononitro-derivative crystallises in needles melting at 178—182°. 
It is converted into the dinitro-compound by strong nitric acid. 
W. C. W. 

Amido- and Hydroxy-phenanthraquinones. By R. Anscuiirz 
and P. Meyer (Ber., 18, 1942—1944; compare Abstr., 1880, 891, and 
1884, 328, 754).—When a nitroanthraquinone is boiled with tin and 
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hydrochloric acid, the nitro-groups are first attacked, the amido-hydro. 
chloride separating as a yellowish-red, sparingly soluble powder; by 
continued heating, this is converted into the white, sparingly soluble 
amidoquinol hydrochloride, which is readily reoxidised by ferric 
chloride. Water decomposes the amido-hydrochlorides into hydro- 
chloric acid and the free bases. Nitrous acid converts them into 
diazo-compounds, from which, on boiling with water, the correspond- 
ing hydroxy-compounds are obtained. 

Paramidophenanthraquinone, C,H,O.NH2, crystallises in violet- 
black needles, melts at 200° with decomposition, is readily soluble in 
alcohol, sparingly in hot water, the solution having a red-violet colour. 
The hydrochloride crystallises in feathery groups of yellowish-red 
needles. 

Paramidophenanthraquinol hydrochloride crystallises in white 
necdles. 

Parahydroxyphenanthraquinone, C\H,O,,OH, forms slender brown- 
ish-red needles, can be sublimed by careful heating, and dissolves in 
aqueous soda with yellowish-green colour. It is not identical with 
the hydroxy-derivative previously prepared. The acetyl-derivative 
crystallises in reddish-yellow needles, and melts with decomposition 
at 200—210°. 

Paradiamidophenanthraquinone, C,yH¢O.(NH.)2, crystallises in violet- 
black needles, and does not melt at 310°. The hydrochloride forms 
yellow crystalline plates. Paradiamidophenanthraquinol hydrochloride 
crystallises in white needles. 


Paradihydroxyphenanthraquinone, C,,H,O.(OH)2, forms microscopic, 
translucent, blackish-brown needles. The diacetyl-derivative crystal- 
lises in yellowish-red needles. A. J. G. 


Constitution and Derivatives of f-Amidoalizarin. By H. 
Roemer (Ber., 18, 1666—1670).—The preparation and properties of 
amidoalizarin were described by Roemer and Schunk (Abstr., 1879, 
654). When it is heated with acetic anhydride at 180°, a brown 
crystalline product is formed, which is insoluble in potash, but which 
is gradually rendered soluble by crystallisation from alcohol or acetic 
acid, the melting point of the substance being raised simultaneously. 
The solution in potash is_ blue, but is distinguished from that of the 
amidoalizarin by the stability of the colour, and by two strong 
absorption-bands in its spectrum. The compound may be crystallised 
from benzene or acetic anhydride, and forms lustrous, yellowish- 
brown crystals melting at 238—240°; it sublimes in bright yellow 
scales. lts composition agrees with that of a diacetyl-derivative of 
amidoalizarin, minus the elements of a molecule of water, and its pro- 
perties likewise indicate it to be ethenylucetylamidoalizarin, 


CH< 69> CH (OF0)<Y>C.Eh ; 


and since the formation of such an ethenyl-group can only take place 
when the amido- and hydroxyl-groups are in the ortho-position rela- 
tively one to the other, the above formula proves amidoalizarin to 


have the constitution C.Hi<6¢,>CsH(OH),NH,, 
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When ethenylacetylamidoalizarin is boiled with strong hydro- 
chloric acid, a yellow solution is obtained which deposits the hydro- 
chloride of 8-amidoalizarin on cooling; the crystals become red when 
washed with water, and possess the properties assigned by Schunk 
and Roemer to A-amidoalizarin. On warming ethenylacetylamido- 
alizarin with dilute potash, a yellow solution is first formed which 
changes to red, purple, violet, and becomes finally blue; hydrochloric 
acid precipitates a red substance, which is intermediate between 
ethenylacetylamidoalizarin and amidoalizarin. It is best prepared by 
boiling ethenylacetylamidoalizarin with a mixture of equal parts of 
glacial acetic acid and water. As the solution cools, lustrous reddish- 
brown crystals separate, which are completely soluble in potash with 
blue colour, and melt at 268—271° with evolution of gas. This sub- 
stance is soluble in alcohol with yellow colour, the solution giving a 
violet precipitate with alcoholic lead acetate, whilst amidoalizarin 
yields a red precipitate. Alcoholic copper acetate gives a red solution 
with the substance, and a green solution with amidoalizarin; concen- 
trated sulphuric acid dissolves it with golden-yellow coloration. It is 
insoluble in cold, and is converted by boiling hydrochloric acid into 
amidoalizarin hydrochloride ; with sodium carbonate, it yields a violet 
solution which becomes blue on the addition of potash. Alumina 
mordants are coloured of a deeper hue by it than by alizarin. On 
sublimation, it yields principally ethenylacetylamidoalizarin. These 
properties, combined with the composition of the compound, indicate 


it to be diacetylamidoalizarin, CsHi< (49>CsH (OKe) (OH)-NHAE. 


When a mixture of benzoic chloride and amidoalizarin is boiled 
as long as hydrochloric acid is evolved, benzenylbenzamidoalizarin, 


OH < 00> C,H (OB2)<Y>GH,, is formed, and separates as a crys- 


talline mass on cooling. It melts above 300°, sublimes in yellow 
needles, and is almost insoluble in all the ordinary solvents; it is not 
decomposed by water at 200°, nor by boiling hydrochloric acid, 
although at 180° amidoalizarin hydrochloride is produced. Boiling 
aqueous potash has no action on it, whilst alcoholic potash yields a 
blue solution. Dibenzoylamidoalizarin could not be obtained in a 
pure condition. A. K. M. 


Chrysene. By E. E. Bampercer and J. Kranzretp (Ber., 18, 
1931—1934).—From their synthesis of chrysene by passing benzy]- 
naphthylmethane through a red-hot tube, Graebe and Bungener 
(Abstr., 1879, 807) concluded that it had the constitution 


C,H,CH 
<¢,,H,-CH>” 


thus making it a phenanthracene, in which phenylene was replaced by 
naphthylene. In accordance with this assumption, a phenylnaphtha- 
lene, C,sH,., can be obtained from chrysoquinone. The authors now 
confirm this view by preparing from chrysoquinone a series of deriva- 
tives analogous to those obtained from phenanthraquinone. That 
the carbonyl groups in chrysoquinone are probably in the ortho- 
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position relatively to one another, has already been shown by 
Bamberger (this vol., p. 807). 

Chrysoglycollic acid, CywHy:C(OH)*COOH, is obtained by boiling 
freshly precipitated chrysoquinone with alkalis, and separates in 
orange-coloured flocks on acidifying the solution. When pure it is 
colourless, is very unstable, and is readily soluble in alkalis. The 
silver salt forms a white precipitate. 

Chrysoketone, CisHy»: CO, is obtained in small quantity by oxidising 
chrysoglycollic acid with chromic mixture; a better yield is obtained 
by distilling chrysoquinone with lead oxide. It crystallises in lustrous 
brick-red needles, melts at 130°, scarcely volatilises with steam, and 
is readily soluble in ordinary solvents. 

Chrysofluorene alcohol, CH y:CH-OH, is prepared by reducing 
chrysoketone with zinc and hydrochloric aeid. It crystallises in white 
silky needles or plates, melts at 166—167°, sublimes with slight 
decomposition, and is readily soluble in alcohol, ether, chloroform, and 
benzene, sparingly in light petroleum. It dissolves in sulphuric acid 
with reddish-violet coloration, whilst if the acid be added to the 
alcoholic solution a blue liquid is obtained, from which white flocks 
separate on heating. 

Chrysofluorene, C\sH : CH, is obtained by heating chrysoquinone 
with hydriodic acid and phosphorus at 150—160°. It forms silvery 
white tables, melts at 187—188°, and is readily soluble in ether, 
benzene, and chloroform, more sparingly in cold alcohol. A yellow 
nitro-derivative, sparingly soluble in alcohol, is formed when its acetic 
acid solution is treated with nitric acid. A. J. G. 


Constitution of Retene. By E. Bampercer and S. C. Hooker 
(Ber., 18, 1750—1755).—In his previous researches (Abstr., 1884, 
1040, and this vol., p. 549), Bamberger showed that retenequinone con- 


CO 
tains the double carbonyl-group, and has the formula CoH | , 
CO 


The present research has for its object the elucidation of the nature 
of the radicle (C,.His)”. 

When treated in alkaline solutions with permanganate, retenequinone 
yields hydroxyisopropyldiphenyleneketonecarboaylic acid, C,H yO,, which 
is a strong acid containing only one carboxyl-group. It may 
therefore be written CO: C,;H,;0‘COOH. This, on further oxidation 
with chromic mixture, yields diphenyleneketonecarboxylic acid, CysH,Os. 
Its silver salt shows it to be bibasic, and the formation of an oxime, 
indicates the presence of a CO-group. When the silver salt is dis- 
tilled, diphenyleneketone is produced. The formula must therefore be 
CO : C,,H,(COOH)., which agrees also with the fact that when fused 
with potash it yields diphenyltricarboxylic acid, C\,H;,(COOH);, which 
gives diphenyl when distilled with lime. The dicarboxylic acid, 
C,sH,O;, when reduced with sodium amalgam, yields fluorene dicar- 
boxylate, from which fluorene was obtained by distilling it with lime. 
It seems clear, therefore, that retenequinone must contain the nucleus 


CH<60>CHe 
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Of the four remaining carbon-atoms, two must be directly united 
with the diphenylene nucleus, otherwise a diphenyleneketonecarboxylic 
acid could not be formed. They may either form another ring or be 
in the form of two alkyl-groups. The highly hydrogenised state of 
these four carbon-atoms, and the fact of the first oxidation producing 
a monobasic acid, C,;H,,0,, point to the alkyl- rather than the ring- 
constitution. The first carbon-atom lost in the oxidation of C,,H,.OQ, 
to C,;;H,O,, must come from the double carbonyl-group, as the acid 
no longer contains that group. Supposing the alkyl constitution to 
be correct, one of these groups must be a methyl- and the other a 
propyl-group, as if both were ethyl-groups a monobasic acid could not 
be formed without elimination of another atom of carbon, and the 
presence of the fourth oxygen-atom in the acid, C,;H,,0,, points to 
the second alkyl-group being isopropyl, which in the oxidation is con- 
verted into the group C(OH)Me,. The fact that the dicarboxylic 
acid, C,;H,O;, does not form an anhydride, nor give a fluorescein with 
resorcinol, whilst the tricarboxylic acid, C;s;HjO., does form a fluo- 
rescein, proves that the two alkyl-groups are not in the ortho-position 
to one another, but that one of them is in that position to a carbon- 
atom of a benzene nucleus, which is joined to a carbonyl-group. From 
a careful survey of the above facts, and the known properties of these 
bodies, the authors propose the following constitutional formule :— 


CH : CH CPx : CH 
CH< oR — 0 C'S ¢__ome 
\CH-CH 

Retene, 


CH:CH CP: : CH. 
CH< CHCPO © S¢—_cMe>OF- 
CO-CO 


Retenequinone. 


CH< oH COCOS CCM. 
\Nco 


Reteneketone. 


The para-position of the methyl- and propyl-groups is not proved, 
but from the frequency with which this combination occurs in nature, 
it appears probable. It is also possible that the propyl may originally 
be present as normal propyl, and be converted into the iso-compound 
during the oxidation to C,;H,,O,. L. T. T. 


Camphor. By H. Gotpscumipr and R. Korerr (Ber., 18, 1632— 
1635).—Goldschmidt and Ziirrer showed that the anhydride of 
camphoroxime, C,)H,,N, is converted by boiling with alcoholic potash 
into ammonia, and the compound C©,H,.O,, which was regarded as a 
carboxylic acid, and named campholenic acid (Abstr., 1884, 1364). 
Kachler and Spitzer obtained the same compound from §-dibromo- 
camphor, but they regard it as a hydroxycamphor (this vol., p. 173). 
According to the view held by the authors, the anhydride of camphor- 
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oxime must be the nitrile of campholenic acid, and the experiments 
described support this view. The conversion of the compound 
C,H,;N into an amidoxime was previously mentioned. It also reacts 
with aniline and paratoluidine hydrochlorides, with formation of 
phenylcamphenylamidine, C,Hi;C(NH,).NPh, and_paratolylcam- 
phenylamidine, C,H,;C(NH:) - NC;H;, respectively, the latter com- 
pound crystallising in lustrous white needles melting at 114—115°. 

On reducing the compound C,H,;N, four atoms of hydrogen are 
taken up, and a base, C,.H,.N, obtained, the platinochloride of which 
has the formula (CyHisN )2,H,PtCl,. 

Camphor reacts both with free hydroxylamine and (although not so 
readily) with the hydrochloride ; monobromocamphor does not react 
with hydroxylamine hydrochloride, and remains nearly unchanged after 
several days’ heating at 180°; monobromocamphor yields camphoroxime 
when heated with free hydroxy lamine, the latter apparently reducing 
the monobromocamphor to camphor. a-Dibromocamphor gives no re- 
action with hydroxylamine hydrochloride, and 8-dibromocamphor could 
under no conditions be made to yield an acetoxime. A. K. M. 


Reactions of the Glucosides, Helicin, and Glucovanillin. By 
F. Tremann and A. Kegs (Ber., is, 1657—1665). —These glucosides 
give reactions characteristic of the aldehydes ; their aqueous solutions 
are coloured reddish-violet by a colourless solution of rosaniline in 
sulphurous acid, whilst glucosides, such as salicin and coniferin, do 
not show the reaction. When an alkaline solution of paradiazo- 
benzenesulphonic acid is added to an aqueous solution of helicin, and 
then a grain of sodium amalgam, a red, and afterwards a reddish- 
violet coloration, appears in about five minutes; glucovanillin gives 
the same result, although more slowly. Salicin and coniferin yield the 
same coloration, but only after about 15 minutes (comp. Abstr., 1883, 
829). Helicin and glucovanillin also yield compounds with hydrogen 
sodium sulphite, which are readily soluble in water and difficult to 

urify. 


The phenylhydrazine-derivative of helicin, 
N.HPh-CH:C,H,-0-C,H;,0,, 


is readily soluble in alcohol, ether, and hot water, nearly insoluble in 
cold water, and is insoluble in benzene. It separates from its 
aqueous solutions as a white mass, which, on drying, becomes brown 
and melts at 187°; it does not reduce Fehling’s solution. It is con- 
verted by emulsin into grape-sugar and orthohydroxy benzylidene- 
phenylhy drazine, HO-C,HyCH:'N.HPh. The phenylhydrazine-deri- 
vative of glucovanillin, C§H,(CH: N.HPh)(OMe)- O-C,H,,0; [1:3: 4], 
forms a white mass, very sparingly soluble in cold water and in ether, 
readily in alcohol, and insoluble in benzene. Jt becomes brown when 
exposed to the air, melts at 195°, and yields a green precipitate with 
Fehling’s solution, which dissolves on heating without separation of 
cuprous oxide. It is converted by emulsin into grape-sugar, and the 
phenylhydrazine-derivative of vanillin, HO-C,H;(QMe)-CH-N,HPh, 
which, for comparison, the authors have also prepared from vanillin; 
it forms silvery-greyish white scales melting at 105°, dissolves readily 
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in alcohol, ether, and benzene, and very sparingly in water and light 
petroleum. 

Helicinaldoxime, C,H,,0,0°C;H,CH : NOH, forms slender white 
needles, melting at 190°, and containing 1 mol. H,0. It is moderately 
soluble in water, less so in alcohol, and insoluble in ether, very readily 
soluble in acids and alkalis. It gives no characteristic colour-reaction 
with sulphuric acid, and is not reduced by Fehling’s solution at a 
gentle heat. Its aqueous solutions are strongly levorotatory. Emul- 
sin converts helicinaldoxime into grape-sugar and salicylaldoxime. 

Glucovanillinaldoxime, C >H,0;O°-C,H;(OMe)-CH : NOH, forms 
slender, mostly yellow-coloured needles, melting at 152° and contain- 
ing 1 mol. H,O. It is less soluble than helicinaldoxime in water and 
alcohol, and is insoluble in ether. With dilute acids, alkali, con- 
centrated sulphuric acid, and Fehling’s solution, it behaves exactly 
like the helicin-derivative, and its aqueous solutions are likewise 
strongly levorotatory. By emulsin, it is converted into grape-sugar 
and vanillinaldoxime; the latter is identical with the compound pre- 
pared by Lach directly from vanillin (Abstr., 1883, 1104); its melting 
point is, however, found by the authors to be 121—122°. 

By means of the above reactions, helicin and glucovanillin can be 
detected even in dilute aqueous solutions and in the presence of other 
glucosides, which do not contain an aldehyde-group united to an 
aromatic nucleus. A. K. M. 


Glucosides prepared from Helicin. By F. Tiemann and A. 
Kes (Ber., 18, 1955—1969).—Gluco-orthocowmaraldehyde, 


C,H,,0,;°0-C,H,CH i CH-COH (= 1: 2], 


is prepared by heating helicin with acetaldehyde, the mixture being 
made feebly alkaline. It crystallises in slender needles containing 
1 mol. H,0, is generally pale yellow, but white when pure; it melts 
at 199°. The phenylhydrazine-derivative forms a voluminous white 
mass and melts at 130—132°. Gluco-orthocowmaraldozxime, 


C,H, 0;-0-C,H,CH : CH:CH : NOH + 2H,0, 


prepared by the action of hydroxylamine hydrochloride on the alde- 
hyde, forms long white needles, melts at 230°, is soluble in alcohol, 
more readily in hot water, insoluble in ether. 

Orthocoumaraldehyde, HO-C;sHyCH:CH:COH. Gluco-orthocou- 
maraldehyde is only slowly decomposed by dilute acids into dextrose 
and resinous products; but under the influence of emulsin it is 
resolved into dextrose and orthocoumaraldehyde. This crystallises in 
slender needles, melts at 133°, is readily soluble in alcohol and ether, 
nearly insoluble in cold water, has a faint aromatic odour, gives a 
dirty red coloration with ferric chloride, and dissolves in concentrated 
sulphuric acid with yellow colour; it readily resinifies on addition of 
small quantities of acids or alkalis to its aqueous solution. 

Gluco-orthocowmaryl alcohol, C;H,,0;°O-C,HyCH : CH-CH,-OH8, is ob- 
tained by the action of sodium amalgam on the aldehyde suspended in 
water. It crystallises with 1 mol. H,O in slender white needles, melts 
at 115°, and is readily soluble in alcohol, insoluble in ether. Emulsin 
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resolves it into dextrose and orthocoumaryl alcohol, an oil, readily 
soluble in alcohol, ether, and benzene, sparingly soluble in water, and 
which gives a red coloration with sulphuric acid. 

The ketone, C,H,,0;;0-C,H,yCH : CH-COMe, is prepared by heating 
helicin with acetone. It crystallises with 1 mol. H,O in pale yellow 
needles, melts at 192°, and is sparingly soluble in water and 
alcohol. The aqueous. solution is dextrorotatory. It gives a volumi- 
nous white precipitate when mixed in aqueous solution with phenyl- 
hydrazine hydrochloride and sodium acetate. With hydroxylamine 
hydrochloride, it gives the ketoxime 


C,.H,,0,-0°-C,H,CH : CH-CMe > NOH; 


this crystallises in slender white needles, melts at 173°, and is 
sparingly soluble in water and alcohol, insoluble in ether. Emulsin 
decomposes the ketone into dextrose and the ketone 


HO-C,H,CH : CH:COMe, 


which crystallises in long white needles, melts at 139°, and is readily 
soluble in alcohol and ether, sparingly in water. 

The ketone CO(CH : CH-C,H,-O-C,H:,0;). is formed, together with 
the preceding pempenne, by the action of helicin on acetone in 
presence of dilnte alkalis. It crystallises with 4 mols. H,O, melts at 
about 257°, is nearly insoluble in water and ether, sparingly soluble 
in boiling alcohol, and gives a cherry-red solution with sulphuric acid. 
Emulsin scarcely acts on this glucoside; long digestion with dilute 
sulphuric acid converts it into dextrose and a ketone, 


CO(CH : CH:-C,H,OH)., 


a yellowish-brown powder melting at 160°. A. J. G. 


Opionin. By O. Hesse (Annalen, 228, 299—300).—Opionin is 
contained in small quantities in Smyrna opium. It is obtained by 
treating opium with milk of lime at the ordinary temperature. The 
solution is slightly acidified with acetic acid, and evaporated until its 
volume is equal to that of the opium used. A brown mass is deposited 
from which the opionin is extracted with ammonia, reprecipitated by 
acetic acid, and recrystallised from alcohol or ether. The substance 
forms white needle-shaped crystals which melt at 227°. It does not 
evolve ammonia when heated with soda-lime. Opionin is insoluble 
in water, but dissolves in alkalis. It is decomposed by boiling with 
milk of lime, an acid being formed which is freely soluble in water 
and ether. Lead acetate produces a bulky precipitate with the acid 
in alkaline solutions. 

A second acid is formed by fusing opionin with potassium hydroxide. 
This substance is named opionylic acid by the author. It is deposited 
from ethereal solutions in thick prisms melting at 126°, and dissolves 
freely in water. With silver nitrate, a neutral solution gives an 
amorphous precipitate which soon becomes crystalline. It also yields 


a precipitate with lead acetate after the addition of ammonia. 
W. C. W. 
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Oxyquinoterpenée. By C. Liepermany (Ber., 18, 1803—1809).— 
In his research on the quinovic group (Abstr., 1884, 1191), the author 
mentioned under the above name a substance obtained by Giesel, to 
which he gave the provisional formula C3)H,,O2. Hesse (next Abstract) 
is inclined to regard this substance as identical with his cinchol. 
The author has further examined this substance, and found that it 
undoubtedly belongs to the cholesterin-group, and therefore proposes 
to substitute the name cholestole for that of oxyquinoterpene. 

Cholestole gives the colour reaction with chloroform and sulphuric 
acid which is characteristic of the cholesterin-group. The author 
has especially compared cholestole with cholesterin, with the following 


results :— 


Cholestole. Cholesterin. 


Water of crystallisation 1 mol. 1 mol. 
Melting point 139°. 145-146°. 
Crystallises from ab- 
solute alcohol......| In long needles ..........+.| In micaceous scales. 
— from di-|In micaceous scales, which | In micaceous scales. 
ute alcohol. cannot be reconverted into 
the needles. 
Crystallises from gla- | Im scales .....+++++++++e+e+| In needles which are im- 
cial acetic acid. mediately converted into 
scales when moistened 
with alcohol. 
Rotation ........s0.. [a]p= —39°2°. [a]p = — 87°7°. 
Benzoyl-derivative....| Silvery scales melting at 144°.| Silvery scales melting at 
149-153°. 
Acetyl-derivative .... —— scales melting at 124— 
126°. 
Bromo-derivative Unstable dibromide (?) which | Dibromide _erystallising 
when recrystallised from aj easily in silky needles 
mixture of alcohol-ether lost| which melt with decom- 
hydrogen bromide,and form-| position at 113-114°. 
ed white needles, which| 
gave numbers approximately 
correct for a monobromi- 
nated derivative. 


At present the author is inclined to think that cholestole belongs 
to the cholesterin-group, and its formula lies between that of choles- 
terin, CHO, and that of cinchol, C»H,O. Of this group of com- 
pounds, it seems most closely to resemble cupreol. 

A good reaction for the cholesterin-group (including cholestole) is 
the following. The substance is dissolved in just sufficient acetic 
anhydride for solution in the cold, and then pure concentrated 
sulphuric acid is dropped slowly in. A red coloration is produced 
which, however, soon disappears (especially if a drop or two more 
sulphuric be added), and is replaced by a tolerably permanent blue 
coloration. L. T. T. 


So-called Fat or Wax from Cinchona Bark. By O. Hesse 
(Annalen, 228, 288—298).—The existence of a fatty substance in 
4c2 
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cinchona bark has been noticed by Lauber, Reichardt, Reichel, and 
Fliickiger. Kerner succeeded in obtaining a crystalline compound, 
which he termed cinchocereotin. This substance was afterwards 
examined by Helms (Archiv f. Pharm., 221, 229), who ascribed to it 
the composition C,,HyO,. The author finds that this substance is 
really an isomeride of quebrachol (Abstr., 1882, 744), and does not 
belong to the same class of compounds as betuline and cerine, as 
Helms supposed. It is best prepared by extracting the bark with 
low boiling petroleum. The extract is evaporated and the residue 
dissolved in hot alcohol and boiled with charcoal. On cooling, a small 
quantity of a green amorphous substance is deposited. After this has 
been removed by filtration, the solution is allowed to evaporate at the 
ordinary temperature until it deposits crystals. 

By this process the compound cupreol, CoH ,O + H,0O, is obtained 
from China cuprea, in which it occurs to the extent of 0°002—0-005 per 
cent. It is also found together with cinchol in the bark of Cinchona 
officinalis, and in C. calisaya, var. Schuhkrafft. Cupreol bears a close 
resemblance to quebrachol. It is deposited from alcoholic solutions 
in glistening plates containing 1 mol. H,O, and from ether or light 
petroleum in anhydrous needle-shaped crystals. The hydrated crystals 
lose a portion of their water of crystallisation at 25°. The solution in 
chloroform is levéyyrate, [a ]p = — 37°5°. The solution in chloroform 
gives a blood-red coloration with sulphuric acid. The acetate crystal- 
lises in plates (m. p. 126°), freely soluble in chloroform, ether, and hot 
alcohol. The propionate melts at 111°,and in other respects resembles 
the acetate. 

Cinchol, CoH yO + H,O, occurs in all true cinchona barks, but is 
not found in China cuprea. It is most abundant in the bark of Cinchona 
calisaya, var. Ledgeriana. It is deposited from alcohol in crystalline 
plates containing 1 mol. H,O. The water of crystallisation is partially 
driven off at 25°. The anhydrous substance melts at 139°, cupreol 
melts at 140°. The chloroform solution is levogyrate, [a ]p = — 34°4’. 
The acetate is deposited from alcohol in white needles which melt at 
124°. The propionate forms a white powder composed of microscopic 
plates ; it melts at 110°. There is a close resemblance between cupreol, 
cinchol, and quebrachol; according to the author, these three com- 
pounds belong to the class of cholesterins, and cinchol is identical 
with Liebermann’s oxyquinoterpene. W. C. W. 


Cochineal and Carmine. By C. Lirsermann (Ber., 18, 1969— 
1975).—The statements occurring in the text-books as to the com- 
positien of cochineal are very incorrect. The author finds that the 
amount of pure colouring matter present cannot much exceed 9—10 
per cent., whilst it is usually stated as forming from 26—50 per cent. 
of the insect; the statements as to the amount of fat are equally 
incorrect. 

A sample of pure carmine was obtained and investigated; when 
heated at 100° it lost 17 per cent. of water, but slowly recombined 
with water, absorbing about 14—15 per cent. on exposure to the 
atmosphere. It contained 3°7 per cent. of nitrogen, of which only 
0°25 per cent. was eliminated as ammonia when boiled with dilute 
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aqueous alkalis. By boiling carmine with dilute sulphuric acid, a 
small quantity of basic nitrogenous substance was obtained. It has 
been suggested that the colouring matter of cochineal is a glucoside, 
but the results obtained negative the assumption. The dried carmine 
yielded 81 per cent. of a white ash containing— 


SnO,. AlO; CaO. MgO. Na,O. K,O. P.O; Total. 
067 43°09 4485 102 323 356 320 99°62 


and also traces of Fe, Cu, and SiO,. 
In an ammoniacal solution of carmine neither the aluminium nor 


calcium can be detected by the usual reagents. A. J. G. 


New Isomeride of Euxanthone. By A. Bistrzycxi and S$. v. 
Kosranecki (Ber., 18, 1983—1988).—Recent researches have shown 
it to be probable that euxanthone is a dihydroxydiphenylcearbolactone 
(dihydroxydiphenyleneketone oxide); it was thought that the con- 
densation of resorcylic acid might yield euxanthone; the substance 
obtained proved, however, to be an isomeride. 

Isoeuxanthone, C,3H,O,, is prepared by distilling dried resorcylic 
acid (1 part) with acetic anhydride (13 parts); it crystallises in 
small, very pale-yellow needles, melts at 243°, is insoluble in water, 
moderately soluble in ether, readily solable in alcohol, alkalis, and 
concentrated sulphuric acid ; all the solutions are yellow, but of le~s 
intense colour than those of euxanthone. It gives a greyish-green 
coloration with ferric chloride, and a pale-yellow previpitate with 
lead acetate. When magnesium sulphate is added to a boiling ammo- 
niacal solution of isoeuxanthone, a thick, clear yellow precipitate is 
obtained. 

The mother-liquor from the recrystallisation of isoeuxanthone con- 
tains a substance which separates in flocks on diluting it with water. 
This dissolves in aqueous soda with blue fluorescence, and gives a 
green fluorescent solution on treatment with sodium amalgam. 

A dihydroxypheny lcarbolactone containing both the hydroxyl-groups 
in the same benzene nucleus should be obtained by heating salicylic 
acid with phloroglucinolcarboxylic acid and acetic anhydride; the 
product of the reaction was found not to be identical with euxanthone, 
and was not further examined. 

Ditolylearbolactone, C\sH,.0., is obtained by distilling parabromo- 
salicylic acid with acetic anhydride; it crystallises in yellow needles 
and melts at 143°. Its solution in concentrated sulphuric acid has a 
bluish-green fluorescence. 

By heating resorcinol (20 parts), hydrogen potassium carbonate 
(100 parts), and water (200 parts) in a reflux apparatus for one and a 
half hours, a much better yield of resorcylic acid is obtained than by 
the method with ammonium carbonate. The authors find the melting 


point of the acid to be 213°; it has been variously stated at 194—206°. 
A. J. G. 


Action of Halogens on Pyrroline in the Presence of Caustic 
Alkalis. By G. Ciawician and P. Sizper (Ber., 18, 1763—1767).— 
In continuation of their previous work (Abstr., 1884, 1367), the 
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authors find that by reducing the quantity of active chlorine of the 
sodium hypochlorite solution from 25 grams (in previous Abstract 
wrongly given as 50 grams) to 15 grams per litre (i.e., to 10 grams 
pyrroline), dichloromaleic acid was alone formed. By increasing the 
chlorine to 45 grams in } litre to 10 grams pyrroline, dichloracetic 
acid was almost the only product. Pseudacetopyrroline gives almost 
the same results as pyrroline. 

Bromine acting on pyrroline in alkaline solution yields almost 
exclusively dibromomaléinimide. But when bromine acts on a plain 
aqueous solution of pseudacetopyrroline, tribromacetopyrroline, 
C;NH,OBr;, is formed which crystallises in silky needles, melts at 
179°, and is insoluble in water, but soluble in most other solvents. It 
is easily converted into the pentabrominated derivative, C;sNH,OBr,, 
when heated with bromine in acetic solution. 

When iodine acts on pyrroline in the presence of alkalis, tetriodo- 
pyrroline (Abstr., 1883, 350) is produced. i. Z. F. 


Constitution of Synthetical Pyridine-derivatives and of Iso. 
cinchomeronic Acid. By A. Hanrscu (Ber., 18, 1744—1749).— 
The author has already shown (Abstr., 1884, 1193) that in substituted 
pyridine-derivatives obtained by the condensation of ammonia with 
aldehydes and ethyl acetoacetate, the alcohol radicle derived from the 
aldehyde was found in the para- (or y-) position to the nitrogen-atom. 
It seemed probable that in trialkylised pyridinedicarboxylic acids 
thus obtained the remaining two alkyl-groups would occupy the 
ortho- (2: 6), the carboxyls the meta- (3:5) positions. Ladenburg 
and Roth’s recent research (this vol., p. 815) has removed the last 
doubt that isonicotinic is the y-acid. The trimethylpyridinedicar- 
boxylic acid from ammonia acetaldehyde and ethyl acetoacetate forms 
when oxidised a dimethylpyridinetricarboxylic acid, which in its turn 
yields Ladenburg and Roth’s a-y-lutidine. This proves that one of 
the methyl-groups must be in the a-position. In a research which has 
not yet been published, Epstein, by employing an aldehyde containing 
an easily oxidisable alcohol radicle, has obtained a trialkylated pyri- 
dinedicarboxylic acid, in which the y-alkyl radicle must be first 
affected by oxidation. The tricarboxylic acid obtained by oxidation 
yields a lutidine which differs from the above a-y-lutidine, and is un- 
doubtedly a 2:6 dimethylpyridine. For the formation of any but 
a 2:6 or 2: 4 lutidine would necessitate one of the original carboxyls 
being in the a-position, and if so, analogy with other pyridinecar- 
boxylic acids shows that this would be the first carboxyl-group to be 
eliminated. But, as is known, collidinedicarboxylic acid yields a 
monocarboxylic acid, which on oxidation forms a tetracarboxylic acid, 
identical with that obtained from flavoline (this vol., p. 400), and 
therefore has the constitution [2:3:4:6]. It is therefore clear 
that no carboxyl can have been split off from the 2 or 6 position, and 
that these positions must originally have been occupied by alkyl- 
groups. There can, then, be no doubt that the constitution of the 
tyimethylpyridinedicarboxylic acid from ammonia, aldehyde, and 
ethyl acetoacetate is C;NMe;(COOH). [Me: COOH : Me: COOH: Me 
=2:3:4:5:6]. 


es 
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Epstein’s lutidine when oxidised yields an acid identical with the 
isocinchomeronic acid obtained by Weidel and Herzig from the luti- 
dine from tar. It is thus clear that isocinchomeronic acid must be 
the 2:6 acid, and not, as previously supposed, a 2: 5 or 3: 5 acid. 
The author’s acid, when distilled, decomposes almost entirely into 
pyridine and carbonic anhydride, and only yields a trace of mono- 
carboxylic acid, which appears to be picolinic, and certainly is not 
nicotinic acid. The author considers that the nicotinic acid obtained 
by Weidel and Herzig from their acid was due either to the pre- 
sence of another isomeric acid (or possibly of nicotinic acid) as an 
impurity. L. T. T. 


Methylquinolines. By O. Dozsyer and W. v. Mitter (Ber., 18, 
1640—1646).—Only two methylquinolines are well known which 
contain the methyl-group in the pyridine nucleus, namely, the 
a-compound or quinaldine, and the y-compound or lepidine. According 
to Riedel (Abstr., 1883, 1152), 8-methylquinoline may be obtained 
from methylhydrocinnamic acid, but his results do not agree with 
those obtained by the authors. It was previously shown (Abstr., 
1884, 1376) that the base (a-ethyl-8-methylquinoline) obtained trom 
aniline and propaldehyde is converted by oxidation into a methyl- 
quinolinecarboxylic acid which, by the elimination of carbonic anhy- 
dride, yields a base, then thought to be B-methylquinoline, and which 
is now characterised as such. The a-ethyl-8-methylquinoline is 
oxidised by means of chromic mixture into B-methylquinolinecarboxylic 
acid, crystallising in nodular clusters of crystals, melting at 143— 
144°. When this is heated at 160°, carbonic anhydride is eliminated, 
and £-methylquinoline, C,NH,Me [Me = 3’], distiils over as a yellow 
oil, which after repeated fractioning boils constantly at 250° under 
710 mm. pressure. When cooled by a freezing mixture, it solidifies 
to a white crystalline mass melting at 10—14°. The platinochloride, 
(CiHN)2,H2,PtCl, + 2H,0, aurochloride, CyH,N,HAuCh, picrate, 
CwoH,N + CsH;N;0;, methiodide, CywH,N,Mel, and amyliodide, 
CyH,N,CsHiul, are described. A small quantity of a secondary pro- 
duct was also obtained on heating S-methylquinolinecarboxylic acid. 
It has a higher boiling point than S-methylquinoline, crystallises in 
long colourless needles melting at 145°, is insoluble in water, some- 
what soluble in ether, and readily in alcohol. It is probabiy a 
dimethyl-diquinoline, (CiH.N)- 3 its platinochloride, CHigN2,H,PtCk, 
is described. 

By the oxidation of B-methylquinoline with chromic acid, B-quino- 
linecarboxylic acid, C.NH,COOH [COOH = 3’, is obtained, identical 
with the acid obtained by Graebe and Caro from acridinic acid (Abstr., 
1880, 398), and by Riedel by the oxidation of B-ethylquinoline (Joc. 
cit.). The base from which the authors obtained it is therefore with- 
out doubt B-methylquinoline. 

The a-, B-, and y-methylquinolines and some of their derivatives are 
compared in the following table :— 
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a-compound. f-compound. y-compound. 

b. p. 240°. b. p. 250°. b. p. 256°. 
Pp. . p- m. p. 

207— 208° 

173—174 


Amyliodide 
Benzylidene-compound.. 
Quinolinecarboxylic acid 


Adenine. By A. Kosset (Ber., 18, 1928—1930).—The author 
has previously described this base as occurring in animal tissues and 
yeast (this vel., p. 566). When treated with nitrous acid, adenine 
is converted into hypoxanthine, to which it must therefore stand in 
the same relation as guanine does to xanthine. When heated with 
dilute acids, adenine is slowly decomposed ; the products are under 
investigation. Adenine seems to be one of the decomposition-pro- 
ducts of nuclein, and is probably an intermediate product in the 
formation of hypoxanthine from nuclein; it occurs in the extracts of 
most animal and vegetable tissues. When nuclein is heated with 
dilute sulphuric acid, small quantities of adenine are formed. 


A. J. G. 


Papaverine. By G. Gotpscumiept (Monatsh. Chem., 6, 372— 
403).—Papaverine according to Merck has the formula C.H.,NQ,, 
whilst Hesse (Annalen, 143, 75, and Supplement, 8, 289) attributes 
to it the formula C,,H,,NO, By the oxidation of this substance 
by an aqueous solution of potassium permanganate, the author ob- 
tained veratric acid, CyHwO,, hemipinic acid, CyHyO., and pyridine- 
tricarboxylic acid, CSH;NO,, oxalic acid, ammonia, and a new acid, 
papaveric acid, which formed the chief product. 

Papaveric acid, C\6H,,;NO,, is a white crystalline powder melting at 
233°, at the same time decomposing with evolution of gas. It is 
sparingly soluble in cold and hot water, and also in such solvents as 
ether, alcohol, benzene, &c. It is most easily dissolved by hot dilute 
alcohol, glacial acetic acid, or amyl alcohol. Its aqueous solutions 
are strongly acid, decompose carbonates, and give precipitates with 
lead acetate, silver nitrate, and copper acetate. 

The ammonium, potassium, calcium, barium, basic copper, and 
normal and acid silver salts are described. 

Papaveric acid dissolves in concentrated hydrochloric acid, forming 
a yellow solution, from which orange needle-shaped crystals separate 
out, having the composition C,.H;,NO;,HC] + 24H,0. This solution 
yields a second deposit of orange-red crystals, consisting of the anhy- 
drous hydrochloride. It does not form a platinochloride. 

Mononitropapaveric acid, NO.*C,\sHy,NO,, is formed by dissolving the 
acid in concentrated nitric acid, or by heating a solution of the acid 
in glacial acetic acid with nitrous acid. It is easily soluble in hot 
water, alcohol, and glacial acetic acid, but only sparingly soluble in cold 
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water. It crystallises from water in slender, lustrous, yellow needles, 
containing 1 mol. H,0; it melts at 215°. Its silver salt, 


N 0,°C,sHipNO,Ag,, 


forms a white crystalline powder sparingly soluble in hot water. 
Together with the above nitro-acid, the production of two other 
compounds has been observed, one crystallising from water in yellow 
lustrous needles melting at 122°, and a red substance which is sparingly 
soluble in water and alcohol, melts at 245—246°, and has the formula 
CyH,NO;. ; ew 

Pyropapaveric acid, C,sH,;NO;, is formed when papaveric acid is 
heated at 235°. It is more easily soluble in water and alcohol than 
papaveric acid, but less soluble in dilute alcobol than the latter. It 
crystallises in small white leaflets melting at 230°. Its silver salt is 
obtained as a white precipitate on adding silver nitrate to the ammo- 
nium salt. 

Papaveric acid when fused with potassium hydrate yields proto- 
catechuic acid, and when heated with alcoholic potash yields a small 
quantity of ammonia. P. P. B. 


Action of Alkalis on Cinchonine and other Cinchona Al- 
kaloids. By A. Kraxavu (Ber., 18, 1934—1935).—By heating cin- 
chonine with caustic alkalis at 200° in a current of superheated steam, 
the author has obtained, together with quinoline and lepidine, a solid 
substance that remains in the fused mass, and a very viscid dextro- 
rotatory oil which distils with the steam. Similar products were 
obtained from cinchonidine. Quinidine and quinine also yield a solid 
substance and an oil: the latter contains a dextrorotatory and two 
inactive bases, one of which yields a hydrate melting at 52°. a2 

A. J. G. 

Action of Chlorine and Iodine on Pilocarpine. By Cnas- 
TAING (Compt. rend., 100, 1593—1594.).—When chlorine gas is passed 
into a well-cooled solution of pilocarpine in chloroform protected from 
light, the dichloride of dichloropilocarpine hydrochloride, 


C,,H,,Cl,N,0,,HC1,Cl,, 


is obtained. It forms a soft transparent resin, which changes 
to lamellar crystals when left over quicklime for some weeks. 
These crystals have the composition C,,H,Cl,N,0,,HCl, and when 
treated with silver oxide they yield the liquid feebly alkaline 
base C,,H,,Cl,N,0,. When chlorine acts on pilocarpine in presence of 
moisture, a base, CioHyCl,N,0,, is obtained. The action of light 
complicates the reaction, and brings about the formation of secondary 
products. 

When a chloroform solution of pilocarpine is mixed with a solution 
of iodine in chloroform, the colour of the iodine disappears, and if the 
chloroform is evaporated, and the liquid kept in a vacuum over soda- 
lime, part of the excess of iodine is volatilised, and on treating the 
residue with silver oxide in presence of chloroform, a base of the com- 
position C,,H,IN,O, is obtained. No diiodo-pilocarpine is formed 
under these conditions. When a solution of pilocarpine in chloroform 
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is agitated in presence of light with an aqueous solution of iodine in 
potassium iodide, no substitution-product is formed. C. H. B. 


Examination of Humus obtained from Peat. By L. Sosrzen1 
(Landw. Versuchs-Stat., 22, 9—14).—Notwithstanding the many in- 
vestigations of humous substances contained in soils and in peat, the 
author believes their true chemical composition to be still unknown. 
Mulder’s analyses of many specimens of natural and artiticially 
obtained humous substances varied between 60°13—61°43 per cent. C, 
3°04—3°61 per cent. N, and 4:74—4°92 per cent. H. He therefore 
assumed that 40 atoms of carbon combined with different proportions 
of hydrogen and oxygen. The nitrogen he considered to be entirely 
ammoniacal, but this is doubtful, as a portion may exist as organic 
combinations in the humus. He also obtained a combination of humus 
with 2 to 6 atoms of chlorine, from which he concluded that water 
was decomposed, 2 atoms of chlorine and 4 of oxygen combining with 
the acid, 4 mols. of hydrogen chloride being simultaneously formed. 
These figures also appear doubtful, as the various kinds of humus 
are unstable bodies. When dried at the temperature employed by 
Mulder, 140—150°, the vapours emitted are acid, and accompanied 
by products of decomposition. 

Detmer concludes from his researches that as humous substances 
decompose they become richer in ash, nitrogen, and carbon, poorer in 
hydrogen and oxygen. 

The author experimented with peat humus, and as a result of 
numerous experiments found that by treatment with alcohol two 
substances of different chemical composition can be obtained. The 
portion soluble in alcohol is less bright, is dried with difficulty, and is 
slightly hygroscopic. He also thinks the difference between the 
ulmic and humic acids of Mulder, and the different humous products 
of Detmer, are explainable by the alcoholic treatment. 

Numerous nitrogen estimations by Will and Varrentrap’s method 
yielded an average of 2°08 to 2°20 per cent., both in the portions 
soluble and insoluble in alcohol. The action of chlorine was observed 
by suspending humic acid in water and allowing the gas to act six 
hours daily for eight days. The chlorine taken up varied from 30") 
per cent. to 32°3 per cent., which points to a higher molecular weight 
than given by Mulder. Humus obtained from sugar does not com- 
bine with more than 25 per cent. of chlorine. J. F. 


Constitution of the Albuminoids. By A. Gautier (Bull. Soc. 
Chim., 43, 596—602).—On coagulating a solution of 1U0 grams of 
egg albumin by heat, alkali sufficient to saturate 1°53 grams of H,SO, 
is separated. 

The purest albumin almost invariably yields about 0°5 per cent. of 
ash, which usually consists of sodium chloride and sulphate and cal- 
cium phosphate. It appears probable that these salts exist in the 
unaltered albumin as calcium culoride and sulphate and sodium phos- 

hate. 
. A substance having all the characteristics of albumin may be pre- 
pared from blood fibrin, by digesting it with a solution of sodium 
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chloride and subsequently dialysing it. On examining the liquid 
from the dialysis, it is found that it contains soluble calcium salts, 
and it is therefore probable that the fibrin is transformed into albumin 
merely by the alteration of its salts. 

Again by diluting egg albumin with 10 volumes of water and sub- 
sequently removing the excess of water either by evaporation in a 
vacuum at 45° or by congelation at a low temperature, an albumin is 
obtained containing exactly the same proportion of salts, water, and 
albuminous matter as the original egg albumin, but it has become so 
modified that it cannot be coagulated by heat and may be acidified 
with nitric acid without being sensibly precipitated, but by passing 
several bubbles of carbonic anhydride through it or by adding a drop 
or two of calcium chloride or sulphate solution, the albumin regains 
its normal properties. 

From the above results, the author is led to believe that the modi- 
fications of albumin obtained by the action of heat, the addition of 
salts, &c., are chiefly due to alterations in the constitution of the 
small percentages of salts attached to the organic albuminous radical, 
although no doubt the dehydration of the albumin must also have a 
certain influence in these changes. A. P. 


Physiological Chemistry. 


Casein in Milk, and on the Action of Rennet. By W. 
Evetine (Landw. Versuchs-Stat., 1885, 392—405).—The addition of 
ammonium oxalate to milk does not precipitate the calcium salts, but 
if, after the addition of the oxalate, calcium chloride be added, then 
casein is separated and carries calcium oxalate down with it; it is 
considered that calcium is in a definite organic combination with 
casein, and this combination must first be destroyed before calcium can. 
be separated as oxalate. The calcium albuminates in milk resemble 
basic salts, and are readily decomposed by acetic, lactic, and tartaric 
acids, but not by benzoic acid, &c. When acetic acid has been added 
and then ammonium oxalate, calcium oxalate may be recognised by 
the microscope, although the quantity of acid has been insufficient to 
coagulate the milk. Mineral acids, except boric and arsenious acids, 
act like strong organic acids; at the same time as calcium is in com- 
bination with casein as a basic salt, phosphates are carried down with 
the coagulum. Schreiner has stated that when milk is boiled, sul- 
phuretted hydrogen is evolved, but Eugling is unable to corroborate 
that statement, as he has found the percentage of sulphur before and 
after boiling to be the same, although various samples of milk 
differ in their percentage of sulphur; the change which the author 
believes to occur on boiling is that a part of the phosphates dissolved 
by the alkaline phosphates of the serum pass by the action of heat 
out of the serum and combine with the casein compounds, the result 
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being the formation of an alkaline albuminate; consequently the milk 
has an alkaline reaction. This statement is supported by the results of 
the analysis of milk (fresh and boiled) after addition of alcohol, which 
separates casein, combined with a larger quantity of calcium if the 
milk has been boiled than when it is fresh. It is because of this 
rearrangement of the constituents of milk after boiling, that it becomes 
alkaline, and that rennet has no action on boiled milk; but if an 
acid be added so as to bring back the original condition by destroying 
the alkaline albuminate, then rennet produces its well-known effects. 
It is possible that the action of rennet is to hydrolise a part of the 
milk albuminates, whereby its combinations with calcium phos- 
phates are rendered less stable; in proof of this, it is stated that 
although calcium is not recognisable by means of ammonium oxalate 
in the serum produced by the addition of alcohol or sodium chloride, 
yet it is immediately precipitated in the serum from rennet, and as 
this serum has an acid reaction, it follows that an albuminate has 
been formed which holds the calcium phosphate in solution as an acid 
albuminate. Soxhlet considers that the separation of casein is accom- 
panied by the formation of lactic acid; the author has been unable 
to detect this acid in the whey, but he has found several albuminoids, 
- and prefers to consider the formation of acid albuminate by hydra- 
tion as most probable. 

If milk contains lactic acid (1 per 1000), the action of the rennet is 
more rapid, but the casein produced contains a smaller percentage of 
ash than it should normally, and is of a bitter taste; if the quantity 


of acid is more than 14 per 1000, then the cheese is uneatable. Ina 
cheese prepared under normal conditions, there is present 8°25—8°75 
calcium compounds, which are present in the pruportion of 1 mol. 
tricalcium to 1 mol. monohydrocalcium phosphate. Sometimes part 
of the calcium is replaced by magnesium. E. W. P. 


Preventive Inoculation of Splenic Fever. By A. CHauveau 
(Compt. rend., 101, 45—49).—One inoculation is sufficient to protect 
animals effectively against either experimental inoculation with 
strong virus, or spontaneous contagion. Cultivations attenuated 
by the action of compressed oxygen are as effective and as inoffensive 
as highly attenuated cultivations obtained by other methods. The 
more attenuated cultivations are still active and efficacious a long time 
after they have been prepared. It is important, in order to obtain 
the best preventive results, not to carry the attenuation of the virus 
too far; a quarter of a drop injected under the skin should be suffi- 
cient to kill a guinea-pig, this animal being the most sensitive to the 
action of the virus. These conclusions are based on a very large 
number of experiments, and the author quotes several cases where 
the inoculation has been applied with complete success to large herds 
of cattle and flocks of sheep infected with splenic fever. - 

C. H. B. 


Pathological Urines. By A. Vituigers (Bull. Soc. Chim., 43, 
550—552).—Alkaloids are not present in normal and healthy urine, 
but they are invariably to be found in urine passed by persons suffer- 
ing even from slight indisposition. It is possible that if in disease 
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these alkaloids are formed more rapidly than they are removed by the 
kidneys, that they may ultimately be the cause of death, and the 
author considers that the beneficial action of light drinks (tisanes) in 
illness may be due to the removal of these alkaloids. A. P. 


Action of Antiseptics on Higher Organisms: Thymol. By 
A. Marrer, Prtatte, and ComBeMaLe (Compt. rend., 100, 1547—1549). 
—When thymol is injected into the veins of dogs, the animal dies 
when the dose exceeds 0°03 gram per kilo. of body weight, or even 
with smaller doses if the animal is not in good health. A detailed 
account of the symptoms is given in the original paper. Most of the 
functions and organs are affected. C. H. B. 


Relative Toxic Effect of the Organic and Saline Consti- 
tuents of Urine. By R. Lfprne and P. Auserr (Compt. rend., 101, 
90—92).--Two dogs of the same species and as nearly as possible the 
same size were taken, and into the femoral vein of one of them a 
quantity of urine was injected just sufficient to cause death, A 
second larger quantity of urine was evaporated to dryness, the residue 
incinerated, the ash dissolved in a volume of water equal to the 
volume of the original urine, and this solution injected into the 
femoral vein of the second dog until death resulted. With normal 
urine, if 60 c.c. per kilo. of the dog’s weight were sufficient to cause 
death, a slightly larger quantity, about 65 c.c. of the solution of the 
ash, was sufficient to produce the same result; in other words, in 
normal urine, 85 per cent. of the total toxic effect is due to the saline 
constituents. With febrile urine, however, the results were very dif- 
ferent. If 25 c.c. of urine per kilo. were sufficient to cause death, 
a much larger quantity, about 40 c.c. of the solution of the ash, was 
required to bring about the same effect; or, in other words, in febrile 
urine only 55 per cent. of the toxic effect is due to the inorganic 
salts. The symptoms produced by febrile urine are different from those 
produced by normal urine: for instance, the former may produce 
violent clonic convulsions, whilst the latter always kills by stopping 
the action of the heart. C. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Alleged Elective Fermentation. By Mavumenfé (Compt. rend., 
100, 1505—1506).—A criticism of some points in Bourquelot’s paper 
(this vol., p. 1003). 


Fermentation of Invert-sugar. By E. Bourquetor (Compt. 
rend., 101, 68—70).—A reply to Maumené. 


The Zymase of Jequirity. By J. Bécuamp and A. Dousarpin 
(Compt. rend., 101, 70).—The decorticated and bruised grains of 
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Abrus precatorius were macerated with water and the solution mixed 
with alcohol of 95°. The precipitate thus formed, when dried and 
dissolved in water, yields a limpid colourless solution with a levorota- 
tory power [a];= — 53°86° to 55°0°. It is, however, a mixture, for if 
the solution is carefully mixed with acetic acid a precipitate resembling 
legumin is formed, and if this is removed and the filtrate then 
mixed with alcohol, the true jequirity zymase, physiologically active, 
and possessing phlogogenic properties, is precipitated. It is a yellowish 
substance, soluble in water, yielding a solution which is not coagulated 
by heat. It has a levorotatory power [a]; = — 66°8°, and liquefies 


starch-paste. 
The substance precipitated by acetic acid is insoluble in water, but 


dissolves in ammonium carbonate solution, and has a levorotatory 
power [a]; = — 51°8°. 

The three corresponding products obtained in the same way from 
the germinated grains have the lwvorotatory powers Lal; —46°96°, 
— 58°8°, and — 51°5°, respectively. . H. B. 


Carbonates in Living Plants. By Brrruenor and Awnopré 
(Compt. rend., 101, 24—30).—The authors have estimated the amount 
of soluble and insoluble carbonates in the roots, stems, leaves, and 
flowers of certain plants at different stages of their growth. The free 
carbonic acid was expelled by boiling or by placing the plant in a 
vacuum. The following results were obtained :— 

Chenopodium quinoa, May 18th.—Carbonic anhydride in the entire 
plant, soluble, 0°11; insoluble, 0°44; ratio of soluble to insoluble car- 
bonates, 1:4; June 12th, soluble, 0°05; insoluble, 0°61. The per- 
centages of carbonic anhydride in different parts of the plant were, 
root 0°05, stem 0°31, leaves 0°03, flower 0°03. The carbonates are 
concentrated mainly in the stem, and are almost entirely insoluble. 
It follows that they do not come from the soil. 

In Amarantus caudatus the percentages of carbonic anhydride were, 
root 0°65, stem 0°4, leaves 0°09, the carbonates being concentrated 
in the root, two-thirds in an insoluble, and one-third in a soluble form. 
In Rumez acetosa the percentages were, on the whole plant, soluble 
0-08, insoluble 0°21; in different parts, root 0°0, petioles and large 
ribs 0°27, stems and leaves 0°78, the greater proportion being insolu- 
ble. There are no carbonates in the root, and hence they are not 
derived from the soil. In Tropeolum majus, whole plant, soluble 0°82. 
insoluble 0°0; in Ovxalis stricta, whole plant, soluble 0°06, insoluble 
0°42. 

Fresh plants contain a certain amount of free carbonic anhydride, 
produced by internal oxidation. The following analyses of different 
parts of Chenopodium quinoa illustrate this point. 

Root. Stem. Leaves. Flowers. 
Before boiling 0°21 0°64 0°13 0°29 
After boiling ‘ 0°31 0°03 0°03 

In the root, leaves, and flowers, the carbonic anhydride is mainly in 
the free state, whilst in the stem it seems to exist entirely as hydrogen 
carbonates. 


ba de —_— 
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When a plant is kept under water, the amountof insoluble and soluble 
carbonates increases in consequence of alcoholic and other fermenta- 
tions. If the juice of a plant is boiled for about an hour, the propor- 
tion of carbonates remains practically unchanged on keeping. The 
amount of carbonic anhydride is also increased by the decomposition 
of certain principles analogous to compound ethers and orcellic acid. 
The proportion also sometimes increases as ebullition is prolonged. 
The presence of soluble hydrogen carbonates in the juices of a plant 
will tend to promote fermentation and oxidation. 

The existence of carbonates in the tissues of plants must exert 
considerable influence on the ratio between the inspired carbonic 
anhydride and the expired oxygen. The absorption of carbonic anhy- 
dride by the carbonates, with formation of bicarbonates, will tend to 
diminish the amount of carbonic anhydride in the surrounding atmo- 
sphere, whilst the dissociation of hydrogen carbonates previously 
formed will produce the opposite effect, as will also the splitting up 
of substances analogous to orcellic acid. 

The excess of hydrogen over that required to form water with the 
oxygen present, as observed by Schloesing, is contained in the plant 
in the form of albuminoids, and also, in certain cases, of alkaloids free 
from oxygen. C. H. B. 


Composition of Sinapis Alba during Various Stages of 
Growth. By R. Hornsercer (Landw. Versuchs-Stat., 1885, 415— 
417).—This most valuable paper consists for the most part of tables, 
showing the composition of all parts of Sinapis alba during growth, 


the examination being made every seventh day from May 19 to 


Angust 18. E. W. P. 

Maize Heads as Fodder. By F. Sestini and A. Dicocco (Landw. 
Versuchs-Stat., 22, 7—8).—The following are two analyses of heads of 
the maize plant deprived of the corn: they have been used for fodder 
in times of scarcity, but the great cost of pulverising or cutting them 
ae renders their use costly. 


13°75 
Protein substances ; 3°75 
Fatty matter ' 0°63 
Carbohydrates ; 36°42 


GD condeneeceneena f 43°82 
, 1°63 


100-00 


Total nitrogen Jin 100 parts] 0°87 0°76 
Protein matters f dry substance f 0°68 0°60 
P.O; | in 100 parts { 3:20 3:86 
CO, i ash 10°60 
C 3°90 
J. F. 
Changes in Fodder during Ensilage. By O. Kettner and J. 
Sawano (Landw. Versuchs-Stat., 32, 57—71). 
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Ensilage. By Sir J. B. Lawes (Agricultural Gazette, 1885, 1, 533, 
565, 598, 629, 661, 725, 757, 789; 2, 13, 98, 117, 141).—These 
articles record and discuss the results of experimental feeding of 
40 milch cows during the winter of 1884-85, on a mixed diet, arranged 
with the object of comparing the nutritive value of clover ensilage 
with that of a quantity of mangels containing the same weight of dry 
matter. The ensilage was pitted in the summer of 1884, and con- 
sisted of 109 tons of lst and 2nd crops of red clover without any rye- 
grass. The silage of the upper 4 feet weighed 454 lbs. per cubic 
foot, and that of the lower 4 feet 594 Ibs. per cubic feet, mean 53°6 Ibs. 
The daily yield of milk from each cow was weighed from February 4, 
1884, and the daily rations were also weighed except during the 
summer when the cows were at grass. They received 4 lbs. de- 
corticated cotton-cake daily during the whole period, and from 
February 4 to March 9, 1884, 3} Ibs. bran, 14 lbs. mixed hay and 
straw chaff, and 101 lbs. mangel, in addition. The bran, chaff, and 
mangels were gradually reduced in quantity, and altogether discon- 
tinued by the middle of May. During all this period the daily milk 
yield varied little, being about 30 lbs. per cow, the lowest day’s yield 
being 27 lbs. (in February) and the highest 35 Ibs. 3 ozs. (in May). 
The cows being well fed during the winter, no large increase in the 
milk occurred on their being turned out to pasture; and later on, in 
the hot and dry weather, the yield fell off. 

In the beginning of December, the 40 cows were divided into two 
lots of 20 each, agreeing in the average number of weeks since 
calving (14—15), and in the average daily yield of milk (30—31 lbs.). 
Each of the 40 cows was then put upon a daily ration of 4 lbs. 
decorticated cotton-cake, 34 lbs. (afterwards 4 Ibs.) bran, hay and straw 
chaff mixed, 10 lbs. Twenty of the cows received in addition 50 lbs. 
clover silage each, and the other 20, 80 lbs. mangels each, increased 
to 90 lbs. when it was found that the silage from the lower layers of 
the pit contained more dry matter. After two or three weeks 
occupied in accustoming the cows to their food, weighing was com- 
menced on December 24, 1884. After pointing out, as the result of 
many past experiments, that a cow in good milking condition will 
consume not less than 25 lbs. dry matter in her food daily, the author 
cites the German experiments on the digestibility of the different con- 
stituents of farm foods, and constructs the following tabular statement 
(p. 1089) of the mixed ration required, according to these experi- 
ments, by a cow in full milk weighing 1290 lbs. 

The German calculations reckon all the dry substance of mangels 
as digestible; but only }—4 of the nitrogenous constituents (N x 6°25) 
of mangels are really albuminoid, and it is important to bear this in 
mind in comparing roots with ensilage, in which much of the original 
albuminoid nitrogen appears in a non-albuminoid form after the 
fermentation. 

The nitrogenous food being required, as shown in the above table, in 
far greater quantity for producing milk than for maintaining weight, 
it was deemed advisable to distribute the average ration of specially 
nitrogenous food (cotton-cake) amongst the different cows of each set 
in proportior to the individual weekly yield of milk. A cow yielding 
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5 gallons of milk per day, for example, would receive 62 lbs. cotton- 
cake, and one yielding 2 gallons only 3 lbs. of cake. 


Dry 
substance. 


Digestible 
nitrogenous 
substance. 


Digestible 
non-nitro- 
genous 
substance 
reckoned as 
starch. 


Total nitro- 
genous and 
non-nitro- 
genous 
substance. 


lbs. lbs. 


4 lbs. 
CE ccsaans . = 

TR, Bn 2600 00s sce 

3°6 Ibs. hay chaff.......... 

7-2 lbs. oat straw chaff 

81 lbs. mangels.........++ 


decorticated cotton 


1°38 
0°42 
0°19 
0°10 
1°30 


3°39 
0°74 


—_ 
eo; on; SINR ee 


Required for sustenance of 
1290 lbs. live weight .... 


2°65 
1°20 


Required for 30 Ib. milk... 


1°45 


Estimated excess in food ... | 


Composition of the Herbage and Silage.—As regards silo No. 1, con- 
taining lst and 2nd crops red clover, the total quantity of material 
introduced in the 16 weighings was 118 tons or 264,318 Ibs. ; and the 
total quantity of fresh silage removed for feeding purposes, day by 
day for three months, was 88 tons or 198,470 lbs. The total loss was 
therefore 30 tons (or 24°9 per cent.), of which, however, more than 
28 tons consisted of water. The distribution of this loss, as regards 
water, mineral matter, nitrogenous and non-nitrogenous organic 
matter, deduced from analyses of the 16 samples of fresh herbage, 
and of 5 or 6 samples of silage from each layer of 4 feet in depth, is 
summarised below from the detailed tables given by the author :— 


Loss per 
cent. of 
fresh 
herbage. 


Loss per 
cent. of 
each con- 
stituent. 


Fresh 
silage. 


Fresh 
herbage. 


lbs. 
63,234 
865 
703 


lbs. 
149,510 
4,398 
7,922 


Ibs. 
212,745 

5,262 

8,625 


37,686 


Non-nitrogenous 
organic matter 1,046 


65,848 


36,640 


264,318 198,470 


" 


The actual loss of dry matter amounted to 2614 Ibs. or 5:1 per 
VOL. XLVIII. 4d 
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cent. of the total dry matter in the herbage, very nearly the same per- 
centage of loss as occurred, according to an observation of the 
author’s, in a rick of 40 tons of hay after standing two years. Weiske 
and Schulze, however, have reported a loss of 22—36 per cent. of the 
dry matter of lupins, maize, and lucerne during their conversion into 
silage. As regards the very large loss of water observed, evaporation 
from the exposed cut surfaces of the silo, and of the silage in process 
of being sampled, must account for most of it, and in addition it seems 
probable that there was a loss by drainage through the newly-con- 
structed (brick and cement) floor of the silo. The explanation of the 
apparent loss of mineral matter is not very obvious: escape of soluble 
salts in the drainage liquid may have been the cause, or it may have 
been the well-known variable nature of vegetable ashes, caused by 
greater or less admixture of adventitious sand and dust. If drainage 
really occurred to an extent sufficient to carry away the deficient 
minerals, it is plain that some of the organic matter lost must be put 
down to this account also. From similar analyses of the herbage and 


silage of silo No. 2 containing a bottom layer of lst crop meadow 
grass from four fields, a middle layer of 2nd crop red clover, and a 
top layer of 2nd crop grasses, the following summary is obtained :— 


Loss per | Loss per 
cent. of | cent. of 
| each con- 

stituent. 


Fresh 
silage. : fresh 
herbage. 


Fresh 
herbage. 


lbs. lbs. lbs. 


ED ove ceceus 
BE cackecd oeue 
N x 6°25. 


130,617 
4,533 
6,857 


121,861 
4,420 
6,318 


8,756 
113 
539 


Non-nitrogenous 


organic matter 42,952 


184,959 


38,342 4,610 


170,941 14,018 


This herbage was ensiled in a much drier condition than that 
of silo No. 1, and the loss of dry matter by fermentation was much 
greater, being 9°7 per cent. of the total dry matter present, and 
occurring to the extent of 15°1 and 10°5 per cent. of the dry matter of 
the two grass layers, and only 4°1 per cent. of the dry matter of the 
clover layer. There was little or no loss of water by drainage from 
this silo, and the apparent loss of ash is fully accounted for by the 
difficulty of estimating the true ash apart from adventitious matter. 
The grass lost about 15 per cent. of its total nitrogen, and the clover 
only 0°25 per cent. 

The only detailed analyses yet available for publication are those of 
the red clover silage of No. 1 silo; samples were taken on three 
different dates from the upper 4 feet of 2nd crop clover, and at five 
different dates from the lower 13 feet, representing the first crop 
clover, and the mean results are summarised below :— 
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| Per cent. of fresh silage. | Per cent. of dry matter. 


2nd crop. 1st crop. 


| 


Soluble albuminoids ..... 

Insoluble albuminoids ... | 
(Total albuminoid).... | 

Soluble ash 

Insoluble ash .......... 
(Totai ash) 

Digestible fibre ........ 

Woody fibre 
(Total fibre).......+4. 

Acetic acid 

Lactic acid ....0cccceeee 
(Total acids) 

Soluble carbohydrates, 
amides, chlorophyll, &c. 


Albuminoid nitrogen .... | 
Non-albuminoid nitrogen. | 
— 

Total nitrogen.... | 


The results, so far, do not point to any loss of woody fibre, or to any 
conversion of indigestible into digestible matter; on the other hand, 
they confirm previous observations of a loss of nitrogen and of a con- 
version of albuminoids into other nitrogenous compounds presumably 
of no feeding value. J. M. H. M. 


Analytical Chemistry. 


Percentage of Oxygen in the Air. By W. Hempex (Ber., 18, 
1800—1803).—Kreusler has lately (Landwirthsch. Jahrb., 14, 305) 
published a long series of oxygen determinations of atmospheric air 
made during 1883-84, with an improved form of Jolly’s apparatus. 
His results show fluctuations between 20°88 and 20°94 per cent. 
oxygen, the mean of 99 observations made during 1883 being 20°91 
per cent. The author refers to alleged sources of error in his own and 
in Jolly’s method, and defends the accuracy of the former. The 
author has made a similar set of 45 determinations from February 3rd 
to March 28th, with the apparatus lately described by him (Ber., 18, 
267). His results show fluctuations between 20°877 and 20°97] per 
cent., the mean being 20°93 per cent. Morley, making daily experi- 
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ments in America during six months in 1880, obtained 20°949 per 
cent. as the mean. L. T. T. 


Analytical Studies on the Nitrogen of Ammonia and certain 
Amines and Amides. By A. Loner (Landw. Versuchs-Stat., 32, 
15—56).—The author reviews in detail most of the methods of 
determining nitrogen in organic fluids, such as the sap and extracts 
of plants; those most generally used—Boussingault’s, by distillation 
with magnesia milk, and Schléssing’s, by treatment with milk of lime 
in the cold, under a bell-glass—he thinks are inapplicable when the 
fluid under examination contains amides or other easily decomposable 
nitrogenous substances; this is specially the case when glutamine 
and asparagine are present, as they are both altered by either method. 

The changes which take place in animal or vegetable nitrogenous 
products when treated with alkalis, are mainly dependent on the 
temperature, the free access of air, and the duration of the treatment; 
the author therefore infers that the ammonia contained in such fluids 
would be expelled by alkaline hydroxides when kept in a vacuum at a 
temperature considerably under the boiling point of water, whilst the 
amides would remain undecomposed ; he has devised an arrangement to 
carry out experiments with this object. A solution of pure ammonium 
sulphate was prepared, and experiments made by treating with sodium, 
barium, calcium, and magnesium hydroxides, the temperature bein 
38—40°, and the time 24 hours ; in that time, from 98°75 to 99°54 per 
cent. of the total ammonia was expelled by the first three substances, 
but the magnesia did not act so well; the operation was therefore 
continued for three hours, which sufficed to expel all the ammonia. 
The next point was to determine the behaviour of the reagents 
towards amides under similar conditions, those selected being crystal- 
lised asparagine and urea. With the first named, sodium, barium, 
and calcium hydroxides decomposed notable but irregular propor- 
tions, but in magnesia milk a reagent was found which did not decom- 
pose either asparagine or urea under the conditions prescribed. 

The next step was to ascertain if ammonia could be determined in 
presence of amides. Solutions were prepared containing different 
proportions of ammonium sulphate and crystallised asparagine, and 
submitted to distillation with the magnesia milk. The results of 10 
experiments were satisfactory, the whole of the ammonia from the 
salt being found ; similar results were obtained with urea. 

The author proceeds to criticise the method proposed by R. Sachsse 
for the estimation of amide combinations in vegetable fluids by sodium 
hypobromite, and the modifications introduced by E. Schulze, &c., and 
condemns them as unsuitable. His own method of procedure is thus 
described. <A definite volume of a solution of urea, and half a volume 
of concentrated sulphuric acid are put into an Erlenmeyer flask of 
about 70 c.c. capacity, which is then placed in the air-bath, covered 
with a small funnel, and heated at 105—110° until all the water has 
evaporated. The temperature is then raised gradually to 180°, and 
continued at that until no more air bubbles are disengaged ; it is then 
allowed to cool, the fluid with the washings of the flask and funnel are 
poured into the distillation apparatus; magnesia milk added, and the 
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author’s method, as previously described, carried out; in four experi- 
ments with urea, the percentage of nitrogen found was 99°46—94'36, 
98°56—98'95 of the total quantity. A more trustworthy method is 
however, desirable, and the author recommends his method previously 
described (Abstr., 1884, 364). J. F. 


Detection and Estimation of Small Quantities of Nitric 
Acid in the Air, Water, Soils, &c. By A. Granpvat and H. Lasoux 
(Compt. rend., 101, 62—65).—The nitric acid is converted into picric 
acid by the action of a solution of phenol in sulphuric acid; this is 
converted into ammonium picrate, and the colour of the liquid 
compared with that of a solution of ammonium picrate of known 
strength. 

The reagents required are (1) a solution of 3 grams phenol in 
37 grams sulphuric acid monohydrate, and (2) an aqueous solution of 
potassium nitrate containing 0°936 gram per litre (1 c.c. = 0°0005 
gram N,0O,). 

A known volume V of the solution to be analysed is evaporated to 
dryness on a water-bath, the residue carefully mixed with excess of 
the phenolsulphonic solution, a small quantity of water added, then 
an excess of ammonia, and the solution finally diluted up to its 
original volume V. A certain volume of the standard potassium 
nitrate solution is treated in precisely the same way, and the solution 
of ammonium picrate thus obtained is diluted up to the same volume 
V. The colour of the two solutions is then compared by means of a 
Duboscq colorimeter. If H is the height of the column of the liquid 
under examination, H’ that of the column of the standard liquid, and 
p the amount of nitric acid in the volume of standard solution taken, 
the amount of nitric acid z in the liquid analysed is given by the formula: 

H’ 
*= pr 
be as nearly equal as possible, but the volume of the standard 
solution need not be exactly the same as V, since a correction can be 
easily made for the difference. It is convenient to prepare a series of 
standard solutions of ammonium picrate for comparison, and to select 
that which most closely resembles in tint the liquid under examina- 
tion. 

In applying this method to the estimation of nitric acid in air, 
about 50 litres of the latter are aspirated through 10 c.c. of water 
containing a small quantity of pure sodium carbonate, and the liquid 
treated as described. In the case of waters, only 10 c.c. need be 
taken. 

This method gives results which are trustworthy to at least the fifth 
decimal place, and it will indeed estimate with considerable accuracy 
so little as 0°0000125 gram of nitric acid. C. H. B 


Estimation of Phosphoric Acid in Agricultural Phosphates. 
By E. Avusin (Compt. rend., 100, 1595—1596).—In order to avoid 
errors caused by the precipitation of silica, lime, magnesium fluoride, 
&e., with the ammonium magnesium phosphate, the author proceeds 
as follows :—1 gram of the powdered substance is dissolved in 10 c.c. 


The quantities of nitric acid in the two solutions should 
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of hydrochloric acid, boiled for 10 minutes, mixed with 10 c.c. of a 
saturated solution of sodium acetate in acetic acid of 8° AB, diluted 
to 40—50 c.c. and again boiled. Whilst in ebullition, 2 to 3 grams of 
solid ammonium oxalate is gradually added, and the boiling continued 
for afew minutes. The precipitate is allowed to settle, filtered off, 
and well washed, and the filtrate after cooling is mixed with excess of 
ammonia and 20 c.c. of a solution of ammonium citrate to keep any 
iron and alumina in solution. Magnesia mixture is then added in 
excess (MgCl, 290 grams, NH,Cl 150 grams in 1 litre of water), and 
the precipitate weighed in the usual manner. The final volume of 
the liquid before filtration should be about 250 c.c., and this should 
contain 40—50 c.c. of ammonia of 22°. The presence of calcium 
fluoride in the phosphate does not affect the results. C. H. B. 


Estimation of Cadmium. By A. Carnor and P. M. Proromanr 
(Compt. rend., 101, 59—62).—25 c.c. of the solution, containing 
about 0°5 gram of cadmium, is mixed with 25 c.c. of a cold saturated 
solation of ammonium chloride, heated to boiling, and 50 c.c. of a cold 
saturated solution of microcosmic salt, previously heated to about 60° 
is added. The liquid is then boiled for a short time, allowed to cool, 
and the precipitate filtered off, washed with cold water, dried at 100°, 
detached from the filter-paper, and heated to full redness in a porcelain 
crucible. The residue is cadmium pyrophosphate, which melts if 
heated to bright redness. This method is rapid and the results are 
very accurate. If ammonium chloride be not added, the precipitation 
will not be quite complete, and the presence of alkaline acetates in con- 
siderable proportion also prevents complete precipitation. Free acetic 
acid renders the results inaccurate, the error increasing with the pro- 
portion of free acid. C. H. B. 


Quantitative Analysis by Electrolysis. By A. Ciassen (Ber., 
18, 1787—1797).—At the commencement of this paper, the author 
describes in detail an arrangement which, when applied to a small 
dynamo, enables the operator to employ at one time a large number 
of currents of different intensities, and thus carry out simultaneously 
determinations of metals requiring various strengths of current. 

Separation of Iron from Manganese.—lf a solution of manganese 
ammonium oxalate and a large excess of oxalate is electrolysed in the 
cold, no separation of manganese takes place until most of the excess 
of oxalate has been decomposed, and sufficient ammonium carbonate 
is formed to react on the double salt. If the solution be heated before 
being subjected to electrolysis, most of the carbonate is decomposed 
either by direct electrolysis or by neutralisation by the oxalic acid 
liberated, and thus no precipitation of manganese takes place. There- 
fore, in determining iron in the presence of manganese, a large excess 
of oxalate should be used, the solution heated to 70—80°, and a 
current employed which gives in the voltameter 10—12 c.c. gas per 
minute. 

Separation of Iron from Aluminium.—Here care must be taken not 
to decompose too much of the oxalate. The electrolysis should, 
therefore, be carried out in the cold with a current giving, in the 
voltameter, 10—12 c.c. gas per minute. 
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Estimation of Copper—The deposition of copper from an oxalate 
solution in the cold (Ber., 14, 1627) is very slow, requiring 10—14 
hours. By maintaining the solution at 70—80°, this time may be 
reduced to 4—5 hours. A weak current must be employed, a single 
Bunsen cell being sufficient. we A 


New Reaction for Codeine. By P. Laron (Compt. rend., 100, 
1543—1544).—If a trace of codeine is mixed with a solution of 
1 gram of ammonium selenite in 20 c.c. of sulphuric acid, a beautiful 
green coloration is produced, which changes to reddish-brown as the 
acid absorbs moisture from the air, probably owing to the preci- 
pitation of selenium. A solution of sodium selenate in sulphuric 
acid gives the same reaction, although not quite so well as the ammo- 
nium selenite: 0°1 mgrm. of codeine gives a distinct coloration. 
This reaction is characteristic of codeine, and is not given by any 
other of the ordinary alkaloids or glucosides, except morphine, which 
is easily distinguished by means of other tests. C. H. B. 


Technical Chemistry. 


Liquid Bye-product in the Preparation of 1 . 2.4 Dinitro. 
toluene. By E. Néxrine and O. N. Wirr (Ber., 18, 1336—1338).— 
In the technical preparation of 1 . 2. 4 dinitrotoluene about 7 per 
cent. of a liquid substance is produced, consisting of a mixture of di- 
and mono-nitrotoluenes. When distilled with steam, about 40 per 
cent. of the whole passes over, consisting of equal parts of para- and 
meta-nitrotoluene, with traces of the ortho-compound ; by fractional 
distillation the pure meta-compound is readily obtained, and may be 
used for the preparation of metatoluidine. A. P. 


Preparation of New Colouring Matters. (Dingl. polyt. J., 
256, 322—325.)—Ewer and Pick describe the preparation of dyes 
obtained by the condensation of tetralkylised diamidobenzophenones 
with phenols. The dyes are produced by the action of benzophenone 
chloride on phenol, or by the direct condensation of benzophenone 
with phenol, in which case however, a salt of amidobenzophenone must 
be used. The hydroxyl-group of the dyes may be converted into the 
corresponding amido-group, colouring matters of basic character being 
obtained, the sulphonic acids of which impart a violet or blue colour 
to wool or silk or mordanted cotton. 

According to Reinherz, a red dye is obtained by heating 1 part 
pyrenequinone with 4—5 parts concentrated sulphuric acid at 180— 
210°, and fusing the disulphonic acid thus formed with caustic alkali. 
The sodium or potassium derivative of dihydroxypyrenequinone is pro- 
duced, the aqueous solution of which gives coloured lakes with metallic 
chlorides or lead acetate. The same dye is formed on heating pyrene- 
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quinone with bromine at 90—115° in a closed vessel, and fusing the 
resulting dibromopyrenequinone with alkalis. 

According to the Chemische Fabrik auf Actien, vormals E. Schering, 
a series of dyes may be obtained by treating the hydrochlorides of 
pyridine, quinoline, naphthaquinoline, anthraquinoline, and their 
homologues with chloriodine chloride. For instance, from quinoline 
yellow crystals of C,H,N,ICl are obtained. 

Erlenmeyer has patented a process for the preparation of rosaniline 
dyes by the oxidation of mixtures of methylated amines with primary, 
secondary, or tertiary aromatic amines. For the production of para- 
rosaniline, for example, 120 parts dimethylaniline, 465 parts aniline, 
and 920 parts arsenic acid (75 per cent.), or 123 parts methyl-violet, 
501 aniline, and 558 arsenic acid are heated at 180°. The melt is 
then extracted with water, and the colouring matter precipitated by 
means of salt. The same materials in different proportions can also 
be oxidised by the aid of nitrobenzene in presence of iron filings. 
The next section of the patent gives processes for the preparation of 
violet and blue colouring matters by the oxidation of combinations of 
methylated amines with secondary and tertiary aromatic amines. 

D. B. 

Reducing Vat for Indigo. By Cotuin and Benoist (Dingl. polyt. 
J., 256, 418).—To avoid the injurious effects which are produced by 
fermentation in indigo vats, the authors make the following sug- 
gestions : for a vat of 8000 litres, 16 kilos. of flour or starch are boiled 
in water for a few minutes, 1°6 kilos. sodium carbonate having been 
added previously ; the paste is then brought into the vat and 8 kilos. 
of glucose, 5°38 kilos. soda, and 1 kilo. magnesia are added. The 
steeped starch granules serve as nutriment to the ferment, and simul- 
taneously facilitate the reduction by holding the indigo in suspension. 

D. B. 

Arbutin. By J. Datmon (Pharm. J. Trans. [3], 15, 659).— 
Coarsely powdered bearberries are boiled repeatedly with water. 
Tannin, &c., are removed from the extract by means of basic lead 
acetate, the decolorised liquid is then treated with hydrogen sulphide, 
and evaporated rapidly. Arbutin crystallises on cooling, and forms a 
sticky mass, “arbutose,” containing generally 55 per cent. of arbutin, 
35 of glucose, 10 of water. Arbutin is obtained from this mixture by 
treatment first with charcoal, and then with successive quantities of 
alcohol and distilled water. The author recommends “arbutose” for 
ordinary pharmaceutical preparations, arbutin being reserved for sub- 
cutaneous injection. Eruptions of the skin have been observed to 
accompany the medicinal use of arbutin. D. A. L. 


Manufacture of Celluloid. (Dingl. polyt. J., 256, 282.)—This 
paper describes the production of celluloid as carried on by the Com- 
pagnie Frangaise du Celluloid at their works at Stains, with special 
reference to the precautions which are taken to prevent fires and 
explosions. For details see Bulletin de Rouen, 1884, 525. 

D. B. 


General and Physical Chemistry. 


Refractive Indices of Alums. By C. Soret (Compt. rend., 101, 
]56—157).—In this paper, the author gives corrected values for the 
refractive indices of ammonium gallium and potassium gallium alums, 
for various rays in the solar spectrum (compare Abstr., 1884, 109), 
and also the corresponding values for rubidium gallium, rubidium 
indium, cesium chromium, and cesium indium alums. The values 
for D are as follows :— 


Ammonium gallium alum 
Potassium - 
Rubidium as 

_ indium 
Cesium - 


- chromium 1:48100 


The relations between the refractive indices in the gallium and 
indium series are sensibly the same as in the aluminium and iron 
series (Joc. cit.). The refractive index of cesium chromium alum is 
lower than that indicated by analogy. C. H. B. 


Relation between Refractive Power and Chemical Constitu- 
tion. By R. Nasini and O. Bernueimer (Gazzetta, 15, 59—105).— 
In this paper, the validity of Briihl’s hypothesis of the constant increase 
of specific refraction for each olefinoid form of combination, or so- 
called double bond, is examined in the case of aromatic compounds, 
especially the derivatives of naphthalene. Accepting the received 


constitution of this compound, its specific refraction P” 7 . should 


differ from the value calculated from the results of the paraffinoid 
compound by 12 = 24 x 5, whereas the difference is found to vary 
from 16°04 to 18°22. Similar discrepancies are noticed in the cases of 
cinnamic alcohol, anethoil and styrene, whilst in the phenols and 
alcohols containing a phenylic group, there is gradual increase between 
the differences observed and those calculated from Brihl’s hypothesis. 
These observations tend to show that this hypothesis is not rigidly 
exact, and that although the specific refraction increases as the atomic 
ratio of hydrogen to carbon decreases, yet no simple relation appears 
to exist between variation of atomic concentration and specific 
refraction. It would rather seem that for each homologous series, the 
atoms have a peculiar value for the specific refraction, and that the 
differences between corresponding members of isologous series are 
relative, not absolute. The experimental results are set forth in a 
series of tables. V. H. V. 


Spectro-photometric Observations. By J. B. Messerscumitr 
(Ann. Phys. Chem. [2], 25, 655—675).—It is remarked at the outset 
VOL. XLVIII, 4e 
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that although numerous measurements have been made of the position 
of the absorption-bands of diaphanous media, yet few observers have 
done more than merely notice the relative extinction of light, notwith- 
standing this forms an important characteristic of absorption-spectra. 
In this paper, results are given obtained with Vogel's spectral 
photometer with various coloured solutions possessing a sensitive 
action on photographic plates (so-called sensibilisators). The method 
of investigation consisted in outline in dipping a silver bromide 
gelatine plate into a very dilute solution of the colouring matter to be 
examined, and comparing, by means of the instrument, the photographs 
obtained with those on the plain gelatin plate. Thus observations 
could be made of the intensity of illumination, or of the extinction 
coefficient, its negative logarithm. From the results, it follows that 
colouring matters which have a sensitive action can ‘be divided into 
three classes: Ist, those whose relative absorption increases from the 
violet end of the spectrum, and which produce no marked difference 
in the photographic action, such as turmeric; 2nd, those which 
possess an absorptive action, extending from the violet end over the 
greater part of the spectrum, but have a marked sensitive maximum in 
the yellow bands, such as diamidoazobenzene ; 3rd, those which show 
absorption-bands in the spectrum, and a corresponding sensitiveness 
to light, such as eosin and its derivatives, fluorescein, &c. The values 
for the intensity of illumination, and the extinction coefficient, are 
given in a series of tables. V. H. V. 


Absorption-spectra of some Colouring Matters. By C. Grrarp 
and Passt (Compt. rend., 101, 157—160).—This paper contains descrip- 
tions and drawings of the absorption-spectra of several of the more 
recently discovered colouring matters, such as Biebrich scarlet, Congo 
red, ponceau, and chrysoidine. Homologous compounds, or com- 
pounds which are closely related in constitution, give similar 
absorption-spectra. These spectra may be used as a means of 
detecting artificial colouring matters in syrups, wines, &c., the latter 
being acidified, and then agitated with amyl alcohol, which extracts 
the dye but does not dissolve the natural colouring matter. 

C. H. B. 


Spectroscopic Study of Compounds Rendered Phospho- 
rescent by the Action of Light or the Electrical Discharge. 
By E. Becqueret (Compt. rend., 101, 205—210).—<An historical 


summary. 


The Simplest Form of Induction Machine. By J. Exster 
and H. Gerren (Ann. Phys. Chem. [2], 25, 493—495). 


Variation of Induction Machines. By E. Lommen (Ann. 
Phys. Chem. [2], 25, 678—679). 


Influence of the Chemical Nature and the Pressure of Gases 
on Electric Induction Machines. By W. Hemezt (Ann. Phys. 
Chem. [2], 25, 487—493). 
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Charge and Discharge of Secondary Batteries. By Crova 
and GarBe (Compt. rend., 101, 240—243).—The intensity of the 
current used for charging secondary batteries should not be too great, 
for if such is the case an evolution of gas commences some time 
before saturation is complete; this tends to disintegrate the active 
surface of the pile, and indicates a waste of energy. 

When the accumulator is allowed to discharge, the current quickly 
acquires a constant intensity which is maintained up to a certain time, 
when the intensity falls suddenly, and then diminishes very gradually 
until the discharge is complete. This second feebler and varying 
portion of the current represents that fraction of the charge which is 
practically useless. If the rapidity of the discharge is great, the 
duration of the strong constant current is short, but the duration of 
the weaker diminishing current is very long, and the nonutilisable 
portion of the current may amount to five-eighths of the total charge. 
If, however, the intensity of the discharge is lower, the duration of 
the constant utilisable current is greatly prolonged, and a far larger 
fraction of the total charge is utilised. 

The accumulator does not acquire a condition of equilibrium 
immediately after it is charged by a powerful. current, but some 
chemical action takes place in the pile, and the E.M.F: diminishes 
slightly ; a constant potential is, however, quickly attained. 

C. H. B. 

A Standard Volt. By A. Garrre (Compt. rend., 101, 431—432).— 
The electromotive force of a silver chloride pile excited by an aqueous 
solution of zine chloride varies with the strength of the solution, and 
also with the temperature and the purity of the zinc chloride. With 
well amalgamated zinc, pure fused silver chloride, and limpid 
solutions of pure zinc chloride as neutral as possible, a solution of a 
given strength will always give the same electromotive force. In 
order to obtain accurate results, it is necessary to. work through a 
resistance of at least 5000 ohms. C. H. B, 


Reproduction of Siemens’ Electric Mercury Unit. By K. 
Srrecker (Ann. Phys. Chem. [2], 25, 456—487).—In this paper 
an account is given of the reproduction of Siemens’ mercury unit and 
the comparison of the copies with the original ; the effects of the keep- 
ing of the mercury, or its redistillation, as also of the retention of air- 
bubbles, are studied and found to be practically nil. Determinations 
are given of the variations of conductivity of the mercury with the 
temperature, and the value for the absolute mean coefficient obtained 
as compared with those of former observers. Finally, the mercury unit 
is compared with that of the British Association and Siemens and 


Halske’s nickel unit. V. H. V. 


Electrical Resistance of Copper at very Low Temperatures. 
Insulating Properties of Liquid Oxygen and Nitrogen. By 
S. Wrositewskt (Compt. rend., 101, 160—161).—The author has 
determined the resistance of fine copper wire at 100°, the ordinary 
temperature, 0°, — 103°, — 146°, — 193°, and — 200° to 202°. It is 
found that the resistance decreases much more quickly than the absolute 

4e2 
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temperature, and approaches zero at a temperature not very far 
removed from that obtained by the evaporation of liquid nitrogen in 
a vacuum, that is — 200 to 202°. 


Liquid oxygen and liquid nitrogen are very perfect insulators. 
C. H. B. 


Electrical Resistance of Alcohol. By G. Fousserrau (Compt. 
rend., 101, 243—245).—The specific resistance of different samples of 
commercial absolute aicohol varied from 2°47 to 3°68 megohms. When 
alcohol is mixed with water, the resistance of the liquid diminishes 
and attains a minimum differing very little from that of water, when 
the mixture contains only 3 per cent. of alcohol, but increases to that 
of water with more dilute solutions. In every case, a considerable 
alteration in the composition of the mixture is necessary to produce 
any notable change in the resistance. The differences observed with 
commercial alcohol are not due to the presence of varying quantities 
of water, but to small quantities of dissolved saline matter. The pre- 
sence of 1 part sodium chloride in 2,600,000 parts of alcohol lowers 
the resistance in the ratio of 1 to 0°527, and the addition of potash 
produces a similar result. When alcohol is kept in glass vessels, its 
resistance rapidly diminishes, but if kept in porcelain vessels ‘the 
resistance is not affected to anything like the same extent. The 
highest resistance observed with carefully purified alcohol, collected 
in porcelain vessels, was 7°031 megohms. 

The resistance diminishes by 0°0145 of its value for each rise of 
temperature of 1° at ordinary temperatures. This variation is not 
proportional to that of the coefficient of internal friction, as is the 
case with water and saline solutions. C. H. B. 


Work done in the Decomposition of Electrolytes. By Jaan 
(Ann. Phys. Chem. [2], 25, 525—538)—The author’s researches 
have confirmed the previous observations of Joule and Becquerel, that 
in electrolytes the energy of the electric current is converted into 
heat, if the current effects no other work besides overcoming the 


resistance. In this case IA = A in which I is the intensity of the 
a 


current, A the difference of the potential, w the heat evolved in unit 
time, and a the corresponding —_ — But if the current 


effects additional work, then IA> — Yorla=” z+ 2. According to 


the researches of Favre, Berthelot, pos others, ‘the greatest part of the 
energy of the current, not appearing in the form of heat, appears as 
chemical work; in this case the unknown z is none other than work 
required for the separation of the ions or az = Z, or the heat equiva- 
lent of the work effected by the current must be approximately equal to 
the heat of formation of the electrolyte. In this memoir, this point 
is examined in the case of the electrolysis of copper and zinc sul- 
p ates and water. In all these cases, the values for the constant a 
were approximately equal (= 0°2395), thus showing that all that 
portion of the energy of the current, which does not appear as heat, 
is converted into chemical work. Conversely, the heat of formation 
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of the electrolytes can be calculated from these results; the valucs 
found agree closely with Thomsen’s determinations. V. H. V. 


Production of very Low Temperatures. By K. Otszewsxr 
(Compt. rend., 101, 238—240).—The gas which is the subject of 
experiment is enclosed in the innermost of three concentric tubes, 
the two outer spaces being filled with liquid oxygen, and the whole 
surrounded by liquid ethylene. Very low temperatures can thus be 
obtained, and the author has solidified nitrogen, carbonic oxide, 
methane, and nitric oxide. By the evaporation of solid nitrogen 
under a pressure of 4 mm., a temperature as low as — 225° was 
obtained. 

Liquid ethylene boiling under a pressure of 1 mm. has a tempera- 
ture of — 162°, and remains perfectly transparent. Liquid air boiling — 
under a pressure of 10 mm. has the temperature — 220°, and even 
under a pressure of 4 mm. shows no signs of solidification. A 
liquefied mixture of air and nitrogen, in equal volumes, has the tem- 
perature — 220° under a pressure of 13 mm., and remains liquid and 
transparent under a pressure of 4 mm. 

Hydrogen shows no meniscus, even at — 220°, under a pressure of 
180 atmos. A mixture of 2 vols. hydrogen and 1 vol. oxygen was 
cooled to — 213° under a high pressure. The liquid obtained was 
perfectly colourless, and boiled rapidly when the pressure was 
released, losing the greater part of its hydrogen, after which it 
remained liquid for some time under atmospheric pressure. 

The author maintains the accuracy of the hydrogen thermometer 
at very low temperatures. (Compare this vol., p. 881.) C. H. B. 


The Use of Boiling Oxygen, Nitrogen, Carbonic Oxide, 
and Atmospheric Air, for Producing Cold. By K. Otszewski 
(Monatsh. Chem., 6, 493—494).—A claim for priority. 


Heat of Dilution and Specific Heat of Saline Solutions. 
By L. Arons (Ann. Phys. Chem. [2], 25, 408—416).—This paper 
contains a discussion of the formule theoretically deduced by Kirchhoff 
and Helmholtz for the heat of dilution of saline solutions. As the 
latter has shown that it is possible to draw conclusions regarding the 
heats of dilution from the variation of tension with the temperature, 
Babo and Wiillner’s formule for this function are examined, but are 
found to be insufficient. _ * 


Specific Heat of Concentrated Soda Solutions. By A. 
Biiiucxe (Ann. Phys. Chem. [2], 25, 417—419).—In this paper 
determinations are given for the specific heat of soda solutions con- 
taining more than 50 per cent., as possessing a practical value in 
connection with Honigmann’s soda process. The specific heat increases 
with the concentration until it reaches a maximum at a 73 per cent. 
solution, thence it decreases. This maximum value is concomitant 
with the best defined point of crystallisation. V. H. V. 


Heat of Formation of Antimony Bromide and Iodide. By 
Gunrz (Compt. rend., 101, 161—164).—The iodide or bromide was 
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dissolved in very dilute hydrofluoric acid, a corresponding amount 
of antimonious oxide was treated in the same way, and the quantity 
of heat developed in each case was determined. The following values 


were obtained :— 


Sb.solid + Br; gas = SbBr; solid develops + 76°9 cal. 
Sb ” + I; » = Sbl, ” ” + 45°4 ” 


The following table gives the heats of formation of the correspond- 
ing haloid compounds of antimony and arsenic :— 


As + Cl, = AsCl, liquid develops + 69°4 cal. : ; 
Sb+Ch, = Shed , +914, ;°= + 20 


As + Br, = AsBr, solid e 
Sb + Br; = SbBr;, solid 


‘] 
9, 
As +1, = AsI; solid ra re? 
Sb + I; = Sbl; solid x 4” ¢ Diff. + 166. 


» | Dit. + 178. 


It will be observed that in the case of the solid bromides and 
iodides there is a difference of about 17 cal., and this would probably 
be also observed in the case of the chlorides if both were solid. 

In Bunsen’s method of estimating antimony, a dull red beat is not 
sufficient to convert the oxide entirely into antimonio-antimonic 
oxide, whilst at a bright red heat the latter is volatile. 

C. H. B. 


Heat of Transformation of Chromous Chloride into Chro- 
mic Chloride. By Recoura (Compt. rend., 101, 435—437).—By 
means of the following series of reactions the author has measured 
the heat developed by the oxidation of chromous chloride :— 


CrCl + O = Cr.Cl,0. 
Cr.ClO + 2HCI1. 
Cr.Cl,O + 2HCl + 3Na,0 — Cr,O, “+ 6NaCl + H. 0. 


CriCl, + Cl, gas = Cr.Cl,. 
CrCl], + 3Na,.0 = Cr,0; + 6NaCl. 


The results obtained show that the combination of chlorine (Cl.) 
with chromous chloride (Cr,Cl,) to form chromic chloride develops 
52°2 x 2 = 104°4 cal., and the combination of oxygen (1 atom) with 
chromous chloride (Cr,Cl,) develops 100°8 cal. These values are 
higher than the heats of formation of many chlorides and oxides, 
and this fact explains the great tendency of chromous compounds to 
change into chromic compounds. C. H. B. 


Heat of Formation of Alkaline Alcoholates. By Der For- 
CRAND (Compt. rend., 101, 318—321).—The alkali metals were dis- 
solved in 60 equivalents ‘of the alcohol, and the rise of temperature 
determined. The action of the higher homologues on lithium and 
sodium is so slow that exact determinations are impossible. The re- 
sults obtained are given in the following table :— 
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Potassium. Lithium. 
Methy] alcohol + 50°93 + 55°10 
Ethyl alcohol 4 + 49°25 + 51°50 
Propyl alcohol “{ + 47°68 — 
Fermentation 
alcohol + 41°88 
Fermentation 


alcohol + 45°24 — 


The two last alcohols not being normal primary alcohols, the results 
in these cases are not strictly comparable with the others. The values 
obtained with the first three alcohols closely approach those obtained 
by Beketoff for the action of the three metals on water, namely, 
Na + 43°1, K+ 47°8, and Li + 48°8, but diminish somewhat as the 
molecular weight increases. The results confirm the author’s pre- 
vious conclusion (Abstr., 1884, p. 143) that the water group in alco- 
hols and acid alcohols behaves towards metals as if it were in the free 
state. C. H. B. 


Heat of Formation of Picrates. By Tscuettzow (Compt. rend., 
101, 381—383).—The author has determined the heats of formation, 
hydration, and dissolution of the barium, strontium, calcium, lead, 
magnesium, zinc, and copper derivatives of trinitrophenol (picric 
acid), and the numbers obtained are given in a table. 

The heats of dissolution of all the hydrated salts of similar com- 
position are practically the same. The heats of dissolution of the 
anhydrous salts have the same sign as in the case of the anhydrous 
chlorides and nitrates of the same metals. In the case of lead and 
barium picrates, the heat of dissolution is negative; in the other cases 
it is positive. The heats of neutralisation are practically the same as 
for nitric and hydrochloric acids, but the agreement is due to the 
heats of dissolution of the picric acid and its salts. The heats of 
formation of the solid anhydrous picrates show that the relative 
order of affinity of bases for picric acid is very different from that 
observed in the case of formic and acetic acids. Anhydrous magne- 
sium and copper picrates are formed with a very slight development 
of heat, and the formation of zinc picrate is accompanied by a slight 
absorption of heat. It follows that these three salts will give a 
greater explosive effect than the other picrates under similar con- 


ditions. C. H. B. 


Heat of Formation and Transformation of the Hydroxy- 
benzoic Acids. By Berruetor and Werner (Compt. rend., 101, 
290—296).—The authors have determined the amounts of heat de- 
veloped by the action of bromine (6 atoms) on the hydroxybenzoic 
acids and their sodium salts, and from the values obtained have calcu- 
lated the heats of formation of the acids and the thermal disturbance 
corresponding with the conversion of one isomeride into another. 
With the ortho- and para-derivatives the reaction takes place 
rapidly, and the acid splits up into tribromophenol, which is pre- 
cipitated, and carbonic anhydride, which remains in solution. The 
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meta-derivative does not decompose in this manner, but is acted on 
more slowly and yields a tribromo-derivative, the heat developed by 
the action of the bromine being almost exactly the same as that de- 
veloped by its action on phenol and catechol, and not very different 
from that developed by the decomposition of the ortho- and para- 
derivatives in the manner already stated. The values obtained are as 
follows :— 

Hydroxybenzoice Acid (1: 2). 

C,H,O; diss. = C,H,O diss. + CO, diss. develops + 3°63 cal. 

C,H,0; solid — C,H,O solid + CO, gas ” —_ 6°32 

C; (diamond) + H, + QO; — C,H,O; solid 99 + 130°3 


Hydroxybenzoic Acid (1 : 4). 

C;H,O, diss. = C,H,O diss. + CO, diss. develops + 1°67 cal. 
C,H,O; solid = C,H,O solid + CO, gas ” — 7°51 

C; (diamond) + H, + O; => C,H,O, solid 99 + 131°4 


It follows that the transformation of the ortho- into the para- 
derivative would develop +1°96 cal. if the acid was in solution, or 
+1°19 cal. if the acid was in the solid state. This result confirms 
Berthelot’s earlier conclusion that the reciprocal transformation of 
isomerides cf the same chemical function is attended by very slight 
thermal disturbance. This conclusion probably holds good also in 
the case of the meta-derivative. 

The action of bromine (6 atoms) on hydroxybenzoic acid (1 : 3) 
(1 mol.) develops + 65°04, and from this result it follows that the 
heat of formation of this derivative is not. very far removed from that 
of the ortho- and para-compounds. C. H. B. 


Heats of Formation of Phthalates. By Cotson (Compt. rend., 
101, 245—247).—The heats of formation of the alkaline salts were 
determined by direct neutralisation, and also by decomposing the salts 
by means of hydrochloric acid; of the lead salts, by precipitating 
solutions of the sodium salts with lead nitrate; of the silver salts, by 
precipitating solutions of the sodium phthalates with silver nitrate, 
and by decomposing the silver salts by means of sodium chloride. 
The following table gives the heats of formation of the solid salts 
from solid acid and solid base :— 


Orthophthalate. Metaphthalate. Paraphthalate. 
+ 28:1 + 27:0 
+ 685 + 800 
+ 8-60 + 11°70 


In the case of the sodium salts, the values given are calculated on 
the supposition that the water formed remains liquid. The replace- 
ment of each atom of basic hydrogen in orthophthalic acid by sodium 
develops the same amount of heat. C. H. B. 


Critical Temperatures and Pressures of some Vapours. By 
C. Vincent and J. Cuappuis (Compt. rend., 101, 427—429).— 
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Critical as an 
tempera- I Critical 
ture. 


, 


pressure. 


Hydrogen chloride ...| 51°5° . 86°5° | 96 atmos. 
Methy! wee] 14155 165 °2 

Ethyl eee | 182°5 2° 195-0 
Ammonia ...........| 131°0 ; 169 °5 
Methylamine 155 °0 157 °0 
Dimethylamine ......| 163°0 155 °0 
Trimethylamine .....| 160°5 ; 151°2 


In both series the critical temperature rises progressively, but the 
difference between the critical temperatures of two successive mem- 
bers of the series diminishes rapidly with the introduction of CH, 
into the molecule. The differences between the critical temperatures 
and the boiling points gradually increase in the first series, but 
diminish in the second; the difference is not constant, as Nadejdine 
and Pawlewski have stated. The ratio of the absolute critical tem- 


Led 


2 , 
perature to the pressure =< > increases gradually with the com- 


plexity of the molecule, whilst the critical pressure decreases, or, in 
other words, for members of the same series, derivatives of the same 
type, the highest critical temperatures correspond with the lowest 
critical pressures. 

Dewar has already remarked that in simple gases and typical gases 
under the same molecular volume, the higher critical temperatures 


correspond with the higher critical pressures, and the two quantities 
» 


. 
are sensibly proportional, the ratio ae — having a constant value 


of about 3°5 (Phil. Mag. [5], 18, 210). The authors’ results confirm 
this conclusion so far as concerns hydrogen chloride and ammonia. 
C. H. B. 
Constants of Capillarity of Saline Solutions. By A. Cuerver 
(Compt. rend., 101, 235—238). 


The Symmetry and Elasticity of Crystals. By B. Miynice- 
RODE (Jahrb. f. Min., 1885, 1, Ref., 3830—383). 


Inorganic Chemistry. 


Co-operation of Water in the Slow Oxidation of Zine, Lead, 
Iron, and Palladium-hydrogen. By M. Travse (Ber., 18, 1877— 
1887).—This is a continuation of the author’s previous work (Abstr., 
1882, 795; and 1883, 150, 282, 422, 900). Zinc, lead, and iron, when 
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moistened with water and subjected to the action of an inclosed 
volume of air for 24 hours, were all acted on, and yielded precipitates 
of their respective hydroxides, Zn(OH)2, Pb(OH).2, and Fe,0;(OH),. 
When absolute alcohol was substituted for the water, the metals re- 
mained perfectly bright and unattacked, even after several months. 
With alcohol containing 10 per cent. of water, oxidation took place, 
but very slowly; with 50 per cent. alcohol, the result was the same as 
with pure water. Sodium retained its metallic appearance for 40 
hours in dry oxygen, but lost it immediately a trace of moisture was 
admitted. The hydrogen occluded in palladium is not acted on by 
dry air. In this case the experimental difficulty was great, since— 
water being the product of any oxidation which might take place—it 
was necessary to remove every trace of water before commencing the 
test. A piece of palladium foil 2°15 grams in weight, and charged 
with about 80 e.c. hydrogen, was kept for several hours under concen- 
trated sulphuric acid, and then introduced into an absorption-tube 
containing 495 c.c. air and 12 c.c. sulphuric acid, and closed by means 
of sulphuric acid. The volume of enclosed air remained constant for 
two days, but when the acid was then diluted with much water the 
oxygen was at once absorbed. As sulphuric acid attacks and slightly 
dims palladium-hydrogen, the experiment was repeated, using a 
syrupy aqueous solution of phosphoric anhydride containing excess cf 
undissolved anhydride in place of the sulphuric acid. In this case 
also, no absorption took place until after the dilution of the acid with 
water. From these and other experiments already published by 
various investigators, there seems to be no doubt that dry oxygen does 
not act on any substance at the ordinary temperature. 

When zinc was left for 12 days in contact with water which had 
heen freed from oxygen by boiling, no trace of hydrogen or of zinc 
hydroxide was formed, and the metal did not lose its brightness. 
Lead and iron gave the same negative result, and the author has 
already shown (Abstr., 1883, 282) that palladium-hydrogen does not 
evolve any gas when kept under water freed from air. It is thus clear 
that the base metals have no action on pure water at the ordinary 
temperature. 

But the moment water and oxygen are allowed to act simultaneously 
on these metals oxidation takes place, and in all these cases (with 
the exception of iron) hydrogen peroxide is produced. The author 
therefore upholds his former view of this reaction of oxidation at 
ordinary temperatures, which, taking the case of zinc as an example, 
is expressed by the equation— 


Zn + Ou fp +O: =Zn(OH), + HL0.. 


The hydrogen peroxide cannot, however, accumulate, as a secondary 
reaction, Zn + H,O, = Zn(OH),, destroys the greater part as soor as 
it is formed. The fact that no hydrogen peroxide is observable when 
iron is being acted on is due to the very great energy of the secondary 
reaction with iron. This energy is well shown by the observed fact 
that although, when zinc is acted on by water and air, bydrogen 
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peroxide may be detected in a few minutes, the addition of a little 
iron powder to the zinc destroys all trace of the peroxide. Schénbein 
by employing iron-amalgam in place of iron was enabled to detect the 
formation of hydrogen peroxide. The oxidation of iron takes place in 
two stages, ferrous hydroxide being first formed, and this then further 
oxidised to FesO,(OH),. This may readily be seen by placing some 
long pieces of wire in a test-tube filled with water. Yellowish-brown 
flakes of Fe,O;(OH), are deposited in the upper and more exposed 
part of the water, whilst lower down flakes of the greenish Fe(OH), 
appear. The author points out that those (base) metals which are 
oxidised by moist air (according to the first equation) also have the 
property of decomposing hydrogen peroxide according to the second 
equation (becoming themselves oxidised), whereas those (noble) 
metals which are not oxidised by moist air, decompose hydrogen 
peroxide into water and oxygen, but do not appropriate the oxygen. 
Even iron (which, as is known, dves not become oxidised in an alka- 
line solution, such as sodium carbonate solution) decomposes hydrogen 
peroxide in an alkaline solution without itself being oxidised. Tin, 
however, forms an exception to the above rule, as it has no action 
whatever on hydrogen peroxide. 

From a careful review of all the known facts, the author concludes 
that the hypothesis (held by many) of the formation of hydrogen 
peroxide by the oxidation of water by active oxygen is untenable. In 
the first place, the decomposition of the oxygen molecule would then 
precede the formation of the peroxide, and be independent of the pre- 
sence of water. The above experiments show that this is not the case. 
Secondly, water is a non-oxidisable substance, our most powerful 
oxidising agents—such as permanganic acid, ozone, and the nascent 
oxygen liberated at the positive poie of a battery—having no action 
onit. Thirdly, oxygen atoms are not set free during slow oxidation, 
as in that case, when such easily oxidisable substances as ammonia or 
carbonic oxide, indigo solution, &c., are present they would be oxidised, 
whereas no trace of such oxidation does take place. Fourthly, during 
the above-described slow oxidation, easily reducible substances often 
give up oxygen; thus, potassium nitrate is reduced to nitrite by zinc 
in the presence of water and oxygen, whilst hydrogen peroxide is 
simultaneously formed. And, lastly, it is well known that hydrogen 
peroxide is not only decomposed by nascent hydrogen, but by any 
powerful oxidising agent, so that the presence of such an oxidising 
agent for the formation of the peroxide from water would also prede- 
termine its decomposition. 

The author regards hydrogen peroxide as an “ oxygen-molecule 
compound,” or, in other words, a reduction product of oxygen. 

L. T. T. 

Slow Oxidation of Copper in Presence of Dilute Sulphuric 
Acid, or of a Solution of Ammonium Carbonate. By M. Trause 
(Ber., 18, 1887—1890).—It is well known that although copper is not 
oxidised by moist air, it absorbs oxygen slowly when in the presence 
of dilute sulphuric acid. The author finds that here, as in the case 
of the slow oxidation of lead, zinc, iron, &c. (see last Abstract), 
hydrogen peroxide is formed during the reaction. It seems, therefore, 
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that although copper is unable to decompose sulphuric acid at ordi- 
nary temperatures, its affinity for the acid group SQ,, and that of the 
oxygen molecule for hydrogen, are together sufficient to cause such 
decomposition. The reaction is probably Cu + SO,H; + O, = 
CuSO, + H,0,, and the secondary reaction, Cu + SO,H, + H,0, = 
CuSO, +2H,0. No “active” oxygen is liberated in this reaction, as 
carbonic oxide is not oxidised to carbonic anhydride. 

The sulphuric acid in the above reaction can be replaced by ammo- 
nium carbonate, when the reactions become Cu + CO;(NH;).H, + 
0, = Cu(NH;).CO, + H,0, and Cu + CO;(NH;).H: + H,0, = 
Cu(NH;),CO; + 2H,0. Here again no direct oxidation by “ active” 
oxygen can take place, as in such case the ammonium carbonate 
would be oxidised to nitrite. ee A 


Co-operation of Water in the Combustion of Carbonic Oxide, 
and Formation of Hydrogen Peroxide during such Combus- 
tion. By M. Travusr (Ber., 18, 1890—1893).—Dixon has shown 
(Abstr., 1883, 12, and Phil. Trans., 1884, Part I1) that a dry mixture 
of carbonic oxide and oxygen is not exploded by the electric spark, or 
by a glowing platinum wire, and explains the combination of a moist 
mixture to be due to the power of carbonic oxide to decompose water 
at a red heat:—CO + H,O = CO, + H.; and H,.+ O=H,0. The 
author finds that a burning jet of carbonic oxide is extinguished 
when introduced into dry air, but cannot accept Dixon’s explanation 
of the action of moisture. Hydrogen peroxide is formed during the 
combustion of carbonic oxide, but under ordinary circumstances is 
almost entirely decomposed again. If, however, the flame be allowed 
to impinge on the surface of water, hydrogen peroxide may be detected 
in this water; in one case the water contained 0°0015 per cent. per- 
oxide. When electric sparks are passed for some hours through moist 
carbonic oxide no trace of carbonic anhydride is formed, so that there 
can be no doubt that carbonic oxide cannot decompose water at a red 
heat. ‘The combustion of carbonic oxide therefore appears to take 
place according to the equations—CO + 20H, + O, = CO(OH), + 
H,0,; and CO + H,0, = CO(OH),, the CO(OH), being then split 
up into CO, and H,0. It is thus clear that the two molecules of water 
decomposed in the first stage being reformed, a mere trace of moisture 
is able to determine the combustion of an unlimited quantity of car- 
bonic oxide. (See also preceding Abstracts.) L. T. T. 


Formation of Hydrogen Peroxide during the Combustion of 
Hydrogen. By M. Travse (Ber. 18, 1894—1900).—When a small 
flame of hydrogen is allowed to impinge upon the surface of water, 
that water is very soon found to contain hydrogen peroxide. The 
author obtained the largest yield of peroxide under the following 
conditions :—A mixture of 64 per cent. hydrogen and 36 per cent. air 
was burned at the mouth of a jet formed of a glass tube of 3 mm. 
internal diameter, drawn out to a long conical point so as to form 
a very fine capillary opening; this was of such a size that under 
120 mm. mercury pressure 1 litre of the mixture took 45 minutes 
in issuing from it. The pressure in the tube was kept at 120° mm., 
and the jet allowed to impinge, at an angle of 45°, on to the surface 
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of 200 c.c. of water in a flat basin, about one-third of the flame itself 
being below the general surface of the water. Under these condi- 
tions, 1 litre (measured at 0° and 760 mm.) of hydrogen yielded 
0:0113 gram of peroxide. The proportion of air to hydrogen in the 
mixture, the size and shape of the jet, and the pressure in the tube, 
all have great influence on the quantity of peroxide formed. If, with 
the same quantity of water, the quantity of gas burned is increased, 
the hydrogen peroxide obtained does not increase in the same propor- 
tion; the gain of peroxide per litre of hydrogen consumed decreases 
the stronger the solution of peroxide becomes. There can therefore 
be no doabt that the hydrogen flame not only gives up hydrogen 
peroxide to the water, but also decomposes part of that which has 
already been absorbed. The small hydrogen flames employed had the 
odour of ozone, but no ozone reaction could be obtained; the author 
therefore concludes that the vapour of hydrogen peroxide has an odour 
similar to that of ozone. If sulphurous anhydride is mixed with the 
hydrogen, and the flame allowed as before to impinge on the surface 
of water, free sulphur and hydrogen sulphide are obtained, and every 
trace of hydrogen peroxide is destroyed. There can therefore be no 
“active” oxygen formed during the combustion of the hydrogen. 
From a consideration of these facts the author concludes that, 
whether the presence of water is essential to the combustion of 
hydrogen or not, there can be no doubt that the reaction is similar to 
those already described (see preceding Abstracts). Supposing water 
to be essential, the reactions would be—H, + 20H, + O, = 2OH, + 
H,0,; and H,O, + H, = 2H.0 ; or supposing no water to be necessary 
in the reaction—H, + O, = H.O.; and H, + H.O, = 2H.0. Dixon 
found that even with a carefully dried mixture of oxygen and hydro- 
gen, the passage of the electric spark caused explosion, but the author 
points out that in Dixon’s experiments the conducting wires were 
platinum, and that metal is known te have the property of causing 
the union of oxygen and hydrogen at ordinary temperatures. He 
therefore contends that in Dixon’s experiment it is impossible to be 
sure of the absolute absence of water (a condition necessary to the 
decisive character of the experiment), and that it has not up to the 
present been determined whether -the presence of water is or is not 
essential to the union of hydrogen and oxygen. ee 


Transformations of Sulphur. By D. Gurnez (Compt. rend., 101, 
313—315).—A reply to Van’t-Hoff (this vol., p. 1037). 


Absorption of Nitric Oxide by Ferrous Salts. By J. Gar 
(Ann. Chim. Phys. [6], 5, 145—204).—The quantity of nitric oxide 
absorbed by a solution of a ferrous salt is directly proportional to the 
weight of ferrous iron in the solution, and is not affected by the acid 
combined with the iron, or by the dilution of the solution ; it varies, 
however, with pressure and temperature. The variation for pressure 
is not a variation due to uniform dissociation, nor does it vary accord- 
ing to Dalton’s law, but follows a special law, very similar to that 
governing the solubility of ammonia in water, apparently due to the 
solubility of the nitro-ferrous compound in an excess of the ferrous 
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solution causing a diminution in its tension of dissociation. The 
nitrated solution gives up the whole of its nitric oxide in a vacuum, 
and also in any atmosphere free from nitric oxide. 

For every equivalent of nitric oxide absorbed by a solution of a 
ferrous salt, 10°7 cal. are disengaged. The presence of the dissolved 
gas augments the solubility of the ferrous salt, but on attempting to 
obtain crystals of the nitro-compound, it was found that although 
they were of a very dark colour, almost black, they contained but a 
very small amount of nitric oxide, very much less than that contained 
in the original solution. The absorption-spectrum yielded by the 
nitro-ferrous solution is similar for all ferrous salts, and shows one 
colour-band in the red and one in the green, separated by a broad 
absorption-band ; in very concentrated solutions, or if the depth of the 
solution be great, the band in the green disappears. Ferrous oxide 
freshly precipitated by potassium hydroxide reduces nitric oxide to 
nitrogen, forming first magnetic oxide of iron, and finally the per- 
oxide. 

The amount of nitric oxide present in a solution of a ferrous salt 
of known strength may be readily determined by treating it with 
gold chloride; after deduction of the amount of, gold precipitated 
by the ferrous salt the residue is the weight of metal precipitated 
by the nitric oxide, according to the equation 2AnCl; + N,O, + 
3H,O = 2Au + 6HCl + N,O;. The author considers that nitric 
oxide forms a definite chemical compound with the ferrous salt, and 
that it is not @ mere case of solution. He finds the proportion of 
nitric oxide to the ferrous iron in a solution at 12—15° under normal 
pressure to be 15 of nitric oxide to 56 of iron as ferrous oxide, corre- 
sponding with the formula Fe,0,,NO; this result is identical with that 
obtained by Peligot (Ann. Chim. Phys. [2], 54, 17). A. P. 


Action of Direct Sunlight on a Mixture of Nitric Acid with 
Carbon Bisulphide contained in Sealed Tubes. By Tirrerzav 
(Bull. Soc. Chim., 44, 109—110).—When 2 vols. of nitric acid and 
1 of carbon bisulphide contained in a sealed tube are exposed to the 
action of direct sunlight, the nitric acid is decomposed, nitrous gases 
and hyponitric acid, with the vapour of carbon bisulphide, distil into 
the upper part of the tube, condensing to a greenish-blue liquid, which 
runs back into the carbon bisulphide; this by degrees acquires a 
bluish-green colour, and finally becomes almost black, whilst the 
layer of undecomposed nitric acid continues quite colourless and clear. 
After 20 to 30 days, white crystals, probably having a composition 
analogous to that of nitroxyl sulphate, are formed in the upper part of 
the tube. When the action is complete and sunlight has no further 
action, the tube contains two layers of transparent liquid, one quite 
colourless, and the other of a slightly yellowish tinge, whilst in the 
space above the liquids are some white cubical erystals ; on one occa- 
sion the author observed the deposition of asmall quantity of — 

A 


Alkaline Tetrathionates. By N. v. Ktosvxow (Ber., 18, 1869— 
1871).—The following modification of Fordos and Gélis’ method of 
preparing alkaline tetrathionates by the action of iodine on the corre- 
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sponding thiosulphate (2Na.S,0, + I, = Na,S,O, + 2Nal (J. pr. 
Chem., 28, 471, and Kessler, ibid., 47, 33), overcomes the difficulty 
of separating the two products before decomposition of the tetra- 
thionate sets in. The powdered dry ingredients are intimately mixed 
in equivalent proportions, and the mixture triturated with a very little 
water until dissolved. Small quantities of the ingredients are then 
alternately added to the solution until the latter is saturated, the 
saturation point being shown by the yellow iodine coloration. The 
syrupy liquid is poured into alcohol, when the tetrathionate is precipi- 
tated as a snow-white powder, whilst the iodide remains in solution. 
After standing for two to three hours, the precipitate may be collected, 
freed from iodide by washing with alcohol, dissolved in lukewarm 
water, and crystallised by the addition of alcohol and evaporation 
under reduced pressure. If the iodine coloration disappears when 
the syrupy liquid is poured into the alcohol, more iodine must be 
added until a permanent slight yellow coloration is produced, so as 
to insure the conversion of all the thiosulphate. 

The cause of the decomposition of the tetrathionate in the older 
method was the heat generated in the reaction. In the present modi- 
fication, the absorption of heat in the solution of the thiosulphate is 
greater than the evolution of heat in the reaction. A fall of tempera- 
ture (5—8°) is the consequence, and this hinders the decomposition. 

oe & 

Action of Potassium Permanganate on Sodium Thiosulphate. 
By M. Hénia (Monatsh. Chem., 6, 492).—A controversial note (com- 
pare Abstr., 1884, 151). 


Action of Silver Nitrate on Pure Potassium Monocarbonate. 
By E. Bouute (Arch. Pharm. [3], 23, 381—384).—On mixing solutions 
of silver nitrate and potassium carbonate the silver precipitate can 
be obtained at will, either as a black, yellow, or pure white deposit, 
according to the state of concentration of the solution, and as one or 
the other is added in excess. . 

A solution of pure potassium carbonate free from hydrogen potas- 
sium carbonate was precipitated with half the amount of silver nitrate 
required for complete precipitation; the dark precipitate kept from 
the light, was filtered off, and the filtrate was examined as to the 
state of the remaining potassium carbonate. A portion was titrated 
with decinormal oxalic acid, and another portion with standard lime 
water and decinormal oxalic acid ; the results showed the presence of 
potassium sesquicarbonate. The filtrate gave a white precipitate 
with a silver salt both before and after adding excess. The reaction 
with the monocarbonate is evidently as follows :— 


GAgNO; + 4K,CO, + H,O = 2Ag,CO, + Ag,O + 6KNO, + 
2KHCO,. 


Hence, as may be expected, the precipitated pure white silver car- 
bonate in contact with excess of pure monocarbonate solution becomes 
blackened. A very sensitive test for the presence of bicarbonate is 
thus obtained. If the solution of carbonate gives a white precipitate 
with a little silver nitrate, bicarbonate is present. This is confirmed 
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by similarly treating another portion of the carbonate which has been 
previously ignited; in this case a dark-coloured precipitate is pro- 
duced. J. T 


Preparation of Magnesium. By Piirtyer (Dingl. polyt. J., 
256, 567).—Burnt magnesite, dolomite, or other magnesium mineral 
is intimately mixed with coal and ferric oxide, and exposed to a 
strong white heat in a mutile furnace. Vapours of magnesium escape 
and are collected and condensed in suitable receivers. 


Reduction of Metallic Solutions by Means of Gases, &c. 
By G. Gore (Chem. News, 52, 3).—In addition to facts already given 
(Abstr., 1884, 393), it is shown that when magnesium is immersed in 
a solution of potassium cyanide, the solution is not discoloured in 
three days; if, however, a stream of carbonic oxide is passed through 
the liquid, after two days the liquid becomes brown, and the metal 
is coated with a black film. D. A. L. 


Crystallised Zine Hydroxide. By J. Virur (Compt. rend., 101, 
375—378).—Very finely powdered zinc carbonate, prepared by the 
action of carbonic anhydride on zinc oxide in presence of water, is 
added gradually to a 10 per cent. solution of potash, the quantity of 
potash used being double that required to decompose the amount of 
zinc carbonate taken. Ina short time, zinc hydroxide separates in 
prisms, which gradually increase in size. These crystals are in- 
soluble in water, but dissolve readily in acids, and in excess of potash. 
Zine hydrocarbonate may be used instead of the carbonate, but in 
this case the crystals are modified prisms. If a larger proportion of 
potash is employed, the prisms are also modified, the extent to which 
modification takes place increasing with the proportion of potash. 
This effect may be due to the action of potassium zincate, which is 
formed as a secondary product. C. H. B. 


Dissolution of Aluminium in Alkaline Hydroxides. By A. 
Cavazzi (Gazzetta, 15, 202—206).—The dissolution of aluminium in 
alkaline hydroxides with evolution of hydrogen, and formation of a 
soluble aluminate, is generally expressed by the equation Al, + 
6MOH = AIl,M,O, + 3H,. But although the rate of the change 
increases with the temperature and the concentration, yet aluminium 
is perfectly unaltered by hydroxides fused so as to contain no ex- 
traneous water. On the other hand, zinc is dissolved by the 
hydroxides in a state of fusion, but is unaltered by boiling with their 
concentrated solutions. In order to throw light on the nature of 
these changes, the author has examined the reaction of sodium.and 
potassium carbonates with aluminium. The metal dissolves in 
these solutions with evolution of hydrogen, showing that the initial 
change consists in the decomposition of water by the metal; the 
oxide produced dissolves in the alkali to form the aluminate, thus: 
Al, + 3H,0 = Al,0; + 3H,, and Al,0O, + M.O = Al,O;M,0. Investi- 
gations on these points sbould be extended to similar cases of solution 
of metals or hydroxides. V. H. V. 
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Separation of Didymium into its Elements. By C. v. Wis- 
pacH (Monatsh. Chem., 6, 477—491).—By repeated crystallisation of 
a mixture of the double nitrates of lanthanum and didymium with 
ammonium, the lanthanum salt was obtained pure, whilst the didy- 
mium salt separated into the salts of two new elements, neodymium 
and praseodymium. 

Neodymium, Nd, yields salts of a splendid amethyst colour, which 
form rose-coloured solutions. Its oxide when strongly ignited is 
blue; it dissolves readily in acids and behaves as a sesquioxide of its 

roup. 

. ar Pr, forms green salts. Its oxide, formed by ignition 
of the nitrate, is dark brown; it dissolves in sulphuric acid with evolu- 
tion of oxygen, and is readily reduced to a greenish-white sesquioxide 
when held in a reducing flame. The oxides of both elements, but 
especially that of praseodymium, possess the property of condensing 
oxygen on the surface. The atomic weights, 143°6 (for praseo- 
dymium), and 140°8 (for neodymium), are provisionally assigned to 
the elements. Tables of absorption-spectra are given and described. 
When mixed in certain proportions the elements give the original 
spectrum of didymium. 


Vapour-density of Thorium Chloride. By L. Troost (Compt. 
rend., 101, 360—361).—The author has determined the vapour-density 
of thorium chloride, and has obtained the numbers 5°90, 7:01, and 
7°49. These values are obviously much nearer to 6°48, the vapour- 
density of a dichloride, ThCl, (Th = 116°2), than to 12°96, the vapour- 
density of a tetrachloride, ThCl, (Th = 232-4). C. H. B. 


Thorium Metaphosphate. By L. Troost (Compt. rend., 101, 
210—212).—Thorium metaphosphate was prepared by fusing an- 
hydrous thorium chloride with excess of metaphosphoric acid. It 
crystallises in square tables of sp. gr. 4°08 at 16°4°. These crystals 
belong to the rhombic system, and show a black cross with convergent 
polarised light; they therefore differ from the crystals of silicon 
metaphosphate, which belong to the regular system. They have the 
composition ThO,,2P,0,(Th = 232°4) or ThO,P,0,(Th = 116°2), and 
in this respect also are not analogous to silicon metaphosphate. 

C. H. B. 


Crystalline Basic Copper Sulphate. By S. Picxerine (Chem. 
News, 52, 2).—With reference to a statement that all artificially 
prepared basic copper sulphates had been described as amorphous 
powders (Shenstone, Trans., 1885, 375), the author of the present 
note remarks that the dibydrated tetracupric salt prepared by him 
by the decomposition of copper sulphate by an acetate is sometimes 
crystalline, and has been so described (Chem. News, 47, 182). The 
tricupric salts obtained by the author by the same method as that 
employed by Shenstone (loc. cit.), but at a lower temperature, con- 
tained a larger quantity of water, and are represented by the formule 
2CuS0,,4Cu0,5H,0, and 2CuSO,,4Cu0,4H,0 respectively. 

D. A. L. 
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Alloys of Copper with Cobalt. By G. Guiiemm (Compt. rend., 
101, 433—434).—Alloys of copper with cobalt are readily obtained by 
melting the two metals together under a flux of boric acid and wood- 
charcoal, or by melting copper with an alloy of copper and cobalt 
which is formed in the process of copper smelting. The alloy used 
by the author for this purpose had the composition Co, 48°28; Ni, 1-0; 
Cu, 50°26; Fe, 0°46 = 100. 

The alloys investigated contained from 1 to 6 per cent. of cobalt. 
They have a red colour and a fine silky fracture resembling that of 
pure copper. They have remarkable ductility, malleability, and 
tenacity, and can be worked and rolled in the cold, but they cannot 
be tempered. They break under a tensile strain of from 25 to 36 kilos. 
per square mm., with an elongation of 28 to 15 per cent. An alloy 
containing 5 per cent. of cobalt, after forging and rolling, broke under 
a strain of 40 kilos. per square mm., with an elongation of 10 per cent. 
This particular alloy is as malleable and as little liable to oxidation as 
copper, and is as ductile and tenacious as iron. C. H. B. 


Action of Ammonia on the Halogen Salts of Lead. By J. 
Woop and J. L. Borpen (Chem. News, 52, 43—44).—Experimenting 
with lead chloride precipitated from lead nitrate with hydrochloric 
acid, the authors find that on heating it with ammonia over a water- 
bath the compound PbCI,,3PbO is formed, whilst by keeping the 
mixture briskly boiling on a sand-bath, the compound PbC],,PbO is 
obtained. The latter is a creamy-yellow substance, and remains 
unaltered at 200°, whilst the former is much yellower, and becomes 


deeper yellow on heating. When lead iodide, prepared from the 
nitrate, is digested with ammonia in the cold, or heated with weak 
ammonia, it forms the oxyiodide PbI,,PbO; but on heating with 
strong ammonia more basic oxyiodides are formed, the basicity 
increasing with the time of digestion ; for example, PbI,,3PbO was 


formed after 38 hours; and PbI,,5PbO after 68 hours. 
D. A. L. 
Effect of Heat on Ammonium and Potassium Fluochromates. 
By G. Gore (Chem. News, 52, 15).—The author has repeated Varene’s 
experiments (Abstr., 1881, 225) but has observed no indication of the 
liberation of fluorine. The platinum dish is not corroded, nor is there 
any evolution of gas when mixtures of ammonium or potassium di- 
chromate and hydrofluoric acid are evaporated to dryness. The dry 
ammonium salt corrodes glass, and when heated in a platinum vessel 
is apparently decomposed according to the equation 2(NH,F,CrO;) = 
2NH,F + O; + Cr,0;. When 0°25 gram or so of the salt is heated at 
once, the decomposition takes place somewhat violently, evolving fumes 
of a slightly acid odour, which slightly discolour potassium iodide 
but do not affect a splint moistened with turpentine. The potassium 
salt undergoes a somewhat similar decomposition, the fumes evolved 
contain hydrofluoric acid, but neither discolour potassium iodide nor 
rekindle a glowing splint. D. A. L. 


Manganites of the Alkaline Earths. By G. Roussrau (Compt. 
rend., 101, 167—169).—The chloride of the alkaline earth is mixed 
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with a small quantity of the corresponding oxide and fused in a 
platinum crucible. As soon as the temperature reaches an orange- 
red heat, a quantity of manganous chloride, equivalent to half the 
oxide previously added, is thrown into the fused mass. Manganous 
oxide is thus precipitated in a finely-divided state, rapidly oxidises 
in contact with the surrounding air and the free base, and crystals 
of the manganite separate round the upper part of the crucible. In 
reality a manganate is first formed, and this dissociates at the high 
temperature. At a temperature a little above dull redness the poly- 
manganites, RO,5Mn0., are formed. At bright redness dimanganites, 
RO,2Mn0O.,, and at a still higher temperature manganites, RO,MnO,, 
and bibasic manganites, 2RO,MnO,, are obtained. It would seem, 
therefore, that at high temperatures manganese peroxide undergoes 
depolymerisation similar to that observed in the case of sulphur vapour. 

The compounds actually obtained by the author are SrO,Mn0O. ; 
Sr0,2MnO,; Ca0,2MnO0.; and 2Ca0O,MnO,. The latter forms 
brownish-red crystals, and its existence shows that manganous acid 


is tetrabasic, the compounds RO,Mn0O, being acid salts. 
C. H. B. 


Gold Phosphobromides and Phaosphochlorobromides. By L. 
Linpet (Compt. rend., 101, 164—166).—Aurous phosphorous bromide, 
Au,Br,,2PBr;, is obtained by heating phosphorous bromide with 
aurous bromide (prepared by heating auric bromide at 150°) in sealed 
tubes at 140—150°, removing the unaltered phosphorous bromide, and 
drying the product in a vacuum at 100—105°. It forms large, 
colourless, oblique prisms, sometimes with a greenish lustre. They 
do not alter in dry air, but are decomposed by moisture with forma- 
tion of hydrogen bromide and phosphorous acid. The latter at once 
reduces the gold to the metallic state. 

Auric phosphoric bromide, AuBr;,PBr;, is obtained by heating the 
preceding compound with bromine in sealed tubes at 120—130°. It 
crystallises from the excess of bromine, on cooling, in large deep-red 
crystals which may be dried in a vacuum at 50°. It can also be 
obtained by heating finely-divided gold with a solution of phosphoric 
bromide-in bromine in sealed’ tubes at 150°. 

When auric phosphoric bromide is heated at 180° with phosphorous 
bromide, phosphoric bromide and aurous phosphorous bromide are 
formed. Similarly, when finely-divided gold is heated with a solution 
of phosphoric bromide in phosphorous bromide, auric phosphoric 
bromide. is formed, but its formation is limited by the tendency of 
the phosphorous bromide to reduce it to aurous phosphorous bromide. 
No such reducing action is observed with the corresponding chlorine 
compounds. 

Aurous phosphorous bromochloride, Au,Br,,2PCl;, is obtained by 
heating aurous bromide with phosphorous chloride in presence of a 
small quantity of phosphorous bromide. It crystallises in colourless 
highly refractive oblique prisms, which do not alter in dry air, but are 
decomposed by moisture. 

The formation of these double compounds affords additional proof 
of the definite existence of aurous bromide and chloride. 

C. H. B. 
4f2 
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New Rhodium Compounds. By C. Vincent (Compt. rend., 101, 
322—324).—When a warm concentrated solution of rhodium chloride 
is mixed with a warm concentrated solution of a methylammonium 
hydrochloride and the mixture cooled, the rhodium chloride and the 
hydrochloride of the amine combine to form crystailine double chlo- 
rides which separate more easily if the liquid contains an excess of 
the organic salt, when they are less soluble than in pure water. 

Monomethylammonium rhodiochloride, (NH;MeCl),Rh,Cl, analo- 
gous to the hydrated chloride, Rh,Cl, + 8H,0, forms deep garnet-red 
anhydrous crystals which do not alter at 140°, and seem to belong to 
the rhombic system. 

Dimethylammonium rhodiochloride, (NH,Me,Cl).,Rh.Cl, + 3H,0, 
crystallises in deep garnet-red efflorescent prisms belonging to the 
rhombic system. 

Trimethylammonium rhodiochloride, (NHMe;C1),,Rh,Cl, + 9H,0, 
forms long garnet-red prisms which are very soluble in water, and 
rapidly undergo alteration. 

All three compounds melt when heated, and then decompose with 
intumescence, leaving a residue of metallic rhodium and charcoal; 
the latter readily burns away, and the pure metal is left. 

Solutions of the rhodiochlorides give with silver nitrate a pinkish 
precipitate of silver rhodiochloride. C. H. B. 


Mineralogical Chemistry. 


Native Tellurium from Faézebaja. By H. v. Foutton (Jahrb. 
f. Min., 1885, 1, Ref., 371—372).—The tellnrium was found with 
quartz and iron pyrites in sandstone from the Dreifaltigkeit Adit 
Level, Faczebaja. The largest of the groups of crystals attain dimen- 
sions of 3to4mm. The character of the crystals is columnar, the 
rhombohedral planes being usually distorted. The author could find 
traces of the basal plane on two of the crystals only. The tellurium 
had the following composition :— 


Tl. Se. Pyrites. Quartz. Total. 
81°28 5°83 12°40 1:10 100°61 


The tellurium crystals are free from gold, but rich in inclusions of 
pyrites. B. H. B. 


Crystalline Form of Miargyrite. By J. W. Lewis (Zeit. Kryst. 
Min., 8, 545—567; Jahrb. f. Min., 1885, 1, Ref., 372—377). 


Limonite. By J. C. Weicu (Chem. News, 52, 32—33).—This 
sample of mineral consisted of roundish particles, slightly flattened on 
two opposite sides, varying from ,'; to } inch in diameter; these were 
imbedded in a ground-mass, apparently red sandstone. They were 
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brownish-red in colour, with an almost metallic lustre, and proved to 
be limonite of good composition, mixed with a considerable quantity 
of silica, amounting to 48 per cent. of the dry ore. The author 
attributes the variation in colour of various specimens of limonite to 
the silica present. According to this supposition the larger the 
proportion of silica the lighter the colour becomes, and ns * ve" 


Priceite, Colemanite, and Pandermite. By A. Kennaort 
(Jahrb. f. Min., 1885, 1, Mem., 241).—The author shows, by recaleu- 
lating the published analyses, that priceite, colemanite, and panderm- 
ite are varieties of the same mineral. B. H. B. 


Pinnoite, a New Borate from Stassfurt. By H. Sravre (Jahrb. 
f. Min., 1885, 1, Ref., 378—379).—The mineral described has been 
recently discovered, in association with boracite and kainite, in the 
salt deposit of Stassfurt. It is generally of a sulphur-yellow colour, 
but occasionally greeu. Under the microscope, crystalline faces may 
be detected, but the crystals are compressed together in such a 
manner that a determination of the crystalline form is impossible. 
From the behaviour of their sections between crossed Nicols, it is 
evident, however, that the crystals do not belong to the cubic system. 
The hardness of the mineral is 3 to 4, the sp. gr. 2°27. The analysis 
gave the following results :— 


MgO. B03. H,0. Fe. Cl. 
24°45 42°50 32°85 O15 0-18 


corresponding with the formula MgB,O, + 3H,0. 

From the manner of its occurrence, the author concludes that pin- 
noite is a secondary product produced by the action of salt solutions 
on boracite. B. H. B. 


Analysis of Artificial Brochantite. By Aranasesco (Bull. Soc. 
Chim., 44, 14—16).—The samples of brochantite examined were pre- 
pared by heating copper sulphate and oxide in a sealed tube at 2v0,° 
also by heating copper sulphate and water in a similar manner. 

The analyses of the different samples yielded praciically identical 
results, agreeing with the composition— 


for which the author proposes the three following constitutional 
formule :— 
0-Cu-OH 
(1.) 80.f 


\ + Cu(OH),. 
O-Cu'OH 


O-Cu-OH 
O-Cu-OH 


O 
/ 
(2.) (OH).Cu! Ko 


ABSTRACTS OF CHEMICAL PAPERS. 


(3.) (OH).Cu* : cen cae 


The author finds that brochantite does not lose its water of consti- 
tution at 150° as formerly believed, and that it is only when exposed 
to the temperature of boiling mercury that it commences to lose 
weight, and then with great slowness. 

In estimating the water of constitution in his analysis, the author 


employed the temperature of boiling sulphur. A. P. 


Diopside from Zermatt. By A. Srrene (Jahrb. f. Min., 1885, 1, 
Mem., 238—239).—In a specimen of vesuvian from Zermatt, a 
portion of the crystals was covered with calcite; and, in order to 
remove this, the author placed the specimen in dilute hydrochloric 
acid. By this means he detected small colourless tabular crystals 

anted on the vesuvian. The character of these crystals is peculiar. 
They form a combination of the forms: coPoo, UP, coP, coP3, P, 
2P, 3P, —4P, —P. As coPco predominates, the crystals appear 
tabular. P, —P, —}P are always subordinate. The axial ratio was 
calculated to be a:b: ¢ = 1:09312: 1: 0°589456. 8 = 74° 113’. The 
crystals are colourless to white, with glassy lustre. The analysis 
gave the following results :— 


SiO. CaO. MgO. FeO. Ignition. Total. Sp. gr. 
54°22 24°80 18°25 1°84 0-41 99°52 311 


The mineral is, consequently, a colourless tabular diopside very poor 
in iron. B. H. B. 


Chioritoid from Morbihan. By Barrois (Jahrb. f. Min, 1885, 
1, Ref., 369—370).—In the schists of the Island of Groix, charac- 
terised by the occurrence of glaucophane (Abstr., 1884, 412), a 
mineral occurs resembling ottreolite in appearance, which the author, 
alter a thorough investigation, regards as chloritoid. It occurs in 
greenish-blue plates, 1 to 10 mm. in diameter. The cleavage is 
perfect in one direction. It is not so perfect as that of mica, but 
more perfect than that of ottreolite. The cleaved plates are brittle. 
Horizontal dispersion is noticeable. The mineral is strongly dichroic. 
The analysis gave the following results :— 


SiO. Al,O3. FeO. MgO. H,0. Total. 
24°90 40°36 26°17 2°54 6°23 100°20 


corresponding with the formula H,FeMgAl,SiO;. A careful examin- 
ation of plates cut perpendicular to the axes of elasticity showed the 
mineral to belong to the monoclinic system. B. H. B. 


Crystalline Form and Optical Characters of Sismondine. 
By Des-Croizzaux (Jahrb. f. Min., 1885, 1, Ref., 370—371).—The 
author has examined the mineral resembling sismondine, which 
accompavies the glaucophane of the Val de Chisone in Piedmont and 
of Zermatt, and has compared it with the genuine sismondine from 
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San Marcello. The minerals have the same composition, an analysis 
of the Zermatt mineral giving the following results :— 


Si0,. Al,03. FeO. MgO. H,0. Total. Sp. gr. 
24°40 42°80 19°17 6°17 6°90 99°44 3°32—3'40 


The bisectrix is positive, not negative as was formerly believed. 
The dispersion of the optic axes is very considerable; the dispersion 
of the axes of elasticity is horizontal; p is greater than v. 

The minerals that should be classed with sismondine, chloritoid, 
masonite, and phyllite, have the same optical properties as sismondine. 
The mineral described by Barrois (see preceding Abstract) more closely 
resembles sismondine than chloritoid. The large plates from the 
Silurian schists of the Ardennes, described by Renard and De la 
Vallée Poussin, with positive bisectrix and strong dichroism, do not 
belong to ottreolite, but to sismondine. Here, too, p is greater than v, 
the dispersion horizontal, and the optic axes form a large angle. 
The vénasquitite from Teulé (Finisterre) forms a transition to 
ottreolite. 1t is strongly dichroic, and the bisectrix is positive, but 
the dispersion is weak. Ottreolite proper is but slightly dichroic and 
double refracting; the axial angle is variable, and p is less than v 
rather than p greater than v. B. H. B. 


Nephrite from Jordansmihl in Silesia. By A. Kenneorr 
(Jahrb. f. Min., 1885, 1, Mem., 23y—240).—The author has recalcu- 
lated the analyses by H. Traube (Abstr., 1885, 361) of nephrite from 
Jordansmihl, and finds that the calculation does not give the formula 
RO,SiO, as stated. He is, therefore, of opinion that the mineral 
from Jordansmihl, although resembling nephrite, is not a true nephrite, 
as the percentage of silica is too high. B. H. B. 


Uranium Silicate from Garta, By A. E. Norpenskséip (Jahrb. 
f. Min., 1885, 1, Ref., 392).—‘the mineral described was found at 
Garta, near Arendal, in a mixture of orthoclase, calcite, fergusonite, 
clevéite, yttro-gummite, zircon, quartz, and mica. It forms sulphur- 
yellow crystalline or radiated masses with double refraction. The 
hardness is less than 3, the sp. gr. 4°17. An analysis of 93 mgrams. 
gave the following results :— 


Si0,. U,03. CaO. ThO, + YO. PbO. Ignition. Total. 
13-0 48°8 14°7 3°5 17 18°6 100°3 
B. H. B. 


Origin of Manganese Minerals. By Dieutarart (Compt. rend., 
101, 324—327).—''he manganese minerals found in the district of 
Biot, Roquefort, and Villeneuve (Alpes Maritimes), in the pockets 
and hollows in the Oxford and coralline limestones, have been derived 
by the action of percolating water from the tertiary sandstones which 
lie above the limestones. These sandstones have themselves been 
derived from the denudation of primordial rocks, and contain a 
relatively large proportion of manganese, together with barium, 
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strontium, lithium, copper, and zinc. These latter metals can all be 
readily detected in the manganese minerals. Some parts of the sand- 
stone are still rich in manganese, but other parts contain only very 
small quantities of this element, which has doubtless been removed 
by the percolating water. C. H. B. 


Pyroxene-andesites from the Dutch Indian Archipelago. By 
R. D. M. Verseexk (Jahrb. f. Min., 1885, 1, Mem., 243—244).—In the 
author’s geological description of the west coast of Sumatra, published 
at Amsterdam in 1883, he mentions frequent pleochroic and non- 
pleochroic sections of augite in augite-andesites. The examination of 
pyroxene crystals from the Krakatoa ashes of 1883 led to the detec- 
tion of brown pleochroic hypersthenes and green non-pleochroic 
augites. Thin sections of this hypersthene coincide so perfectly with 
the pleochroic pyroxene sections of almost all the pyroxene-andesites 
of Sumatra and Java, that the sections must, without doubt, be 
regarded as hypersthenes. In most of the andesites of the Dutch 
Indian Archipelago, hypersthene predominates over augite to such 
an extent that the name augite-andesite ought to be changed into 
hypersthene-andesite ; or preferably the more general term, pyroxene- 
andesite, should be adopted. B. H. B. 


Organic Chemistry. 


Condensation of Hydrocyanic Acid. By O. v. bp. Prorpren 
(Ber., 18, 1875—1878).—The author finds that when any acid is 
added to a solution of potassium cyanide in quantity insufficient to 
completely decompose the cyanide, the solution becomes yellow, then 
red, and finally dark claret-coloured. After a time, a dark brown 
precipitate is formed, the supernatant solution remaining of a claret 
colour. Free hydrocyanic acid added to a solution of pure potassium 
cyanide produces the same result. This reaction takes place more 
readily if the solution is heated on the water-bath. The author 
believes that the coloration is due to a condensation of hydrocyanic 
acid in the presence of potassium cyanide. It probably is the same 


coloration lately noticed by Habel (this vol., p. 233). L. T. T. 


Boiling Point Anomalies of the Chlorinated Acetonitriles 
and their Derivatives. By H. Baver (Annalen, 229, 163—198). 
—Dichloromethoxyacetonitrile, CCl,(OMe):CN, obtained by the action 
of sodium methoxide on trichloracetonitrile, boils at 148 — 149° 
(Bar. = 732 mm.) ; sp. gr. = 13885. It is readily soluble in alcohol, 
ether, and in hydrocarbons, but only sparingly in water, by which 
it is slowly decomposed with formation of hydrocyanic and hydro- 
chloric acids. It polymerises when kept long. Dichloromethow- 
acetonitrile, CCl,(OEt)*CN, boils at 160—161°5°; sp. gr. = 1°3394, 
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It is a strongly refractive liquid having an agreeable odour. Dichloro- 
propoxyacetonitrile, CCl,(OPr)-CN, boils between 182 and 184°; sp. 
gr. = 1:2382 at 15°5°. It resembles the two compounds already 
described. Dichloromonischutoxyacetonitrile, CCl,(OC,H»)-CN, is a 
colourless liquid which boils at 195—197°; sp. gr. = 1°1226 at 15°. 
Monochlorodiethoxyacetonitrile, CC1(OEt)."CN, was obtained by heating 
the monethoxy-derivative with sodium ethoxide at 100°; it boils at 
159°5—161°5°. Monochlorodipropoxyacetonitrile, CCl(OPr).°CN, boils 
at 199—202°. Triethowyacetonitrile, C(OEt),°CN, boils at 159—161°5° ; 
sp. gr. = 1:0020. Tripropoxyacetonitrile, C(OPr)sCN, boils at 216— 
219°. Monochloropropethoxyacetonitrile, PrO-CCl(OEt)-CN, boils at 
182—184°, that is, at a temperature half way between the boiling 
point of the diethoxyl and that of the dipropoxyl compound. 

The platinochlorides of dichloromethoxy-, dichlorethoxy-, and 
dichloropropoxy-acetonitriles were prepared; they are red powders, 
which decompose in the presence of water. When the monalkoxyl- 
derivatives are treated with hydrochloric acid, they yield trichlor- 
acetamide. Dilute sulphuric acid acts on them with formation of 
methyl (or ethyl) trichloracetate. When dichlorisobutylacetonitrile 
is heated with gaseous hydrogen chloride, it yields isobutyl chloride 
and trichloracetamide. 

According to Kopp (Annalen, 96, 16), the substitution of methoxyl 
for chlorine has, in many cases, no influence on the boiling point ; on 
the other hand, chlorine is sometimes, as in the case of the com- 
pounds described here, equivalent to ethoxy]; for when one atom of 
chlorine (in trichloracetonitrile) is substituted for ethoxy], the sub- 
stitution of the second and third atoms of chlorine does not affect the 
boiling point. N. H. M. 


Action of Phosphonium Iodide on Ethylene Oxide. By 
J. DE Grrarp (Compt. rend., 101, 478—479).—Phosphonium iodide 
reacts very energetically with ethylene oxide, with formation of 
hydrogen phosphide, hydrogen iodide, and ethyleue di-iodide melting 
at 81—82°. Ethylene oxide therefore differs very considerably from 
its isomeride aldehyde in its behaviour towards phosphonium iodide, 
and resembles ether, ethyl alcohol, and propyl alcohol, which all yield 
the corresponding iodides when brought in contact with phosphonium 
iodide in the cold. In other words, phosphonium iodide acts towards 
these bodies and ethylene oxide simply as a source of — iodide. 

. H. B. 


Physical Properties of Chloracetates. By L. Henry (Compt. 
rend., 101, 250—253).—The substitution of chlorine for hydrogen in 
the CH; group in acetic derivatives produces a progressive increase 
in the molecular weight and a diminution in the proportion of 
hydrogen, and these changes are accompanied by changes in the 
physical properties of the compounds, more especially in their 
volatility and sp. gr. In the chloracetic acids and methy] chlor- 
acetates, the substitution of chlorine for hydrogen causes a pro- 
gressive rise in the boiling point and increase in the sp. gr., but in 
neither case is the difference constant. The effect produced by the 
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substitution of the first atom of chlorine is much greater than that 
which follows the sabstitution of the two other atoms. 
Sp. gr. 
B. p. Dif. atl92. _—_—ODiff. 
CH,;'COOMe.... 55° 0°9238 . 
CH,ChCOOMe.. 130 +f) L235 rare 
CHCl.COOMe.. 144 +10 1:3808 01084 
CClyCOOMe.... 154 1°4892 


The substitution of Cl for H in acetic acid with formation of mono- 
chloracetic acid, and in dichloracetic acid forming the trichlorinated 
derivative, produces an increase of 46° in the melting point, but the 
melting point of dichloracetic acid is 50° lower than that of the mono- 
chlorinated derivative. The replacement of H, by Cl, in either acetic 
or monochloracetic acid produces a reduction of 4° in the melting 

int. Precisely similar relations are observed in the chloracetamides. 
Dichloracetamide is also characterised by an anomalous solubility. 

It is important to observe that all acetic derivatives are odd or even 
substitution-derivatives of methane, and Regnauld and Villejean have 
already shown that the odd or even chlorinated derivatives of methane 
differ considerably in their physiological properties (this vol., p. 926). 

C. H. B. 


Constitution of Ethyl Succinosuccinate. By H. Eperr (An- 
nalen, 229, 45—88).—Dimethylic succinosuccinate, CyH i206, closely 
resembles the ethyl] salt ; it is fluorescent, and melts at 152°. 

Ethylic dinitrososuccinosuccinate, C,,H,N,O,, obtained by acting on 
ethyl succinosuccinate with nitrous acid in ethereal solution, forms a 
fine white powder which becomes brown on exposure to air. It is 
insoluble in the usual solvents. When heated it becomes brown at 
100°, and melts with decomposition and evolution of gas at 113—114°. 
It gives the nitroso-reaction with phenol and sulphuric acid. When 
treated with anhydrous alcohol, the ethylic salt of quinone dihydride- 
dicarboxylic acid, a compound already prepared by Hermann (Abstr., 
1883, 1084), is formed, and gases containing nitric oxide are evolved. 
When heated with water, ethyl «-oximidopropionate (Meyer and 
Ziiblin, Abstr., 1878, 659) is formed with evolution of carbonic avhy- 
dride; cold water, on the other hand, acts without evolution of car- 
bonic anhydride, and yields monethyl ovimidosuccinate, 


COOH:C,H~NOH)-COOEt. 


The latter compound is soluble in water, alcohol, and hot chloroform, 
sparingly soluble in benzene; it becomes brown on exposure to air, 
and melts with decomposition at 110—111°. It does not give Lieber- 
mann’s nitroso-reaction; it reacts strongly acid with litmus and 
decomposes carbonates. The ammonium sult, 


COONH,-C,H.(NOH)-COOEt, 


and the corresponding sodium, magnesium, calciwm (with 2 mols. H,0), 
barium, silver, and zinc salts, were prepared. Some of these salts 
when heated give a sublimate of ethyl «-oximidopropionate. When 


lat 
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an aqueous solution of the monethyl salt is treated with twice the 
quantity of lime necessary for the formation of the above-mentioned 
calcium salt, the whole of the lime dissolves and a calcium salt, 
C,H,CaNO;, + 2H,0, is obtained; the corresponding barium salt, 
with 1 mol. H,0, is described. By acting on ethyl oximidosuccinate 
with sodium ethoxide, and subsequent treatment with silver nitrate, a 
silver salt, C,H;Ag.NOs, was obtained, which yielded free owimidosuc- 
cinic acid, COOH'C,HANOH)-COOH. This dissolves readily in alcohol 
and water, but only sparingly in ether, and is practically insoluble in 
benzene, chloroform, and light petroleum. It decomposes at 126°. 
When neutralised with ammonia, it gives a green precipitate with 
copper acetate, and a brown precipitate with ferric chloride. The 
calcium salt, CyHsCaNO; + 4H,0, is described. The diethyl salt, 
COOEt:C,H,(NOH)-COOEt, has no action on carbonates, but is 
soluble in baryta-water and in potash. The formation of these salts, 
and the fact that the monethyl salt is easily changed to ethyl 
a-nitrosopropionate, can only be accounted for by the constitutional 
formula ascribed to it. 

The largeness of the yield of monethyl amidosuccinate obtained 
from ethyl dinitrososuccinosuccinate shows that 1 mol. of the latter 
compound decomposes with formation of 2 mols. of ethyl oximido- 
succinate. This proves, indirectly, the correctness of the constitution 
ascribed by Duisberg (Ber., 16, 137) to ethyl succinosuccinate, 

COOEt-CH:CO-CH, 


| | 
CH,°CO-CH-COOEt. 
1084.) A substitution product of a compound, of the constitution 
CH.CO-CH:COOEt 


| | 
CH,CO-CH.COOEt 
1x82, 712) would give, not 2 mols. of a monethyl salt, but 1 mol. of 
a free acid and 1 mol. of a diethyl salt. The constitution of ethyl 


dinitrososucciuosuccinate would then be 


COOEtC(NO) <G Hy GG>C(NO)-COOEt. 
N. H. M. 


Derivatives of Levulinic Acid. By L. Wotrr (Annalen, 229, 
249—285).—Levulinic acid is partially decomposed by slow distilla- 
tion, the distillate consisting of a mixture of water, unaltered levu- 
linic acid, and a- and f-angelica lactones. ‘The relative quantities of 
the two lactones produced vary with the rate of distillation. The 
oily portion of the distillate is treated with potassium carbonate, 
washed with water, and separated by fractional distillation into two 
portions boiling at 165—170° and 200—210° respectively. 

a-Angelica lactone, CsH,OQ:, is a colourless liquid boiling at 167°. 
At U° it solidifies, forming six-sided prisms or needles, which melt at 
18° and dissolve freely in the usual solvents. 

_ The B-lactone is obtained when the distillation of the levulinic acid 
is carried on more rapidly than in the preparation of the a-lactone. 
Less than two hours are required for the distillation of 30 grams of 


namely : (Compare also Abstr., 1883, 


, that originally proposed by Hermann (Abstr., 
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acid. The mixture of lactones in the distillate is purified by treat- 
ment with potassium carbonate and washing with water. It is then 
distilled under a pressure of 25mm. Under these circumstances, the 
a-lactone boils at 5)’, and the £-lactone at 83°. The fraction boiling 
between 72° and 90° is boiled with water for four hours in a flask pro- 
vided with a reflux condenser. The a-lactone is quantitatively con- 
verted into levulinic acid, but as the A-lactone is more stable, the 
greater portion of it remains unaltered. B-Angelica lactone isa colour- 
less liquid which does not solidify at —17°. [tis miscible with water 
in all proportions. The sp. gr. at 0° is 1:1084. Under a pressure of 
751 mm. it boils at 208° with partial conversion into the a-lactone. 
The a-lactone is converted quantitatively into barium levulinate by 
treatment with baryta-water ; the 8-lactone also yields the same salt. 

Ammonia converts a-angelica lactone into the amide of levulinic 
acid, C;H,O,,NH,. This compound is deposited from warm chloro- 
form in six-sided plates melting at 107°. It dissolves freely in water 
and alcohol, and is decomposed by acids and alkalis into levulinic 
acid and ammonia. 

A solution of bromine in carbon bisulphide acts energetically on 
a-angelica lactone, converting it into dibromovalerolactone, a crystal- 
line hygroscopic compound melting at 81°; this is decomposed by 
water, yielding monobromolevulinic acid, C,H,0,Br. The acid melts 
at 59°; it is soluble in water, alcohol, and ether. 

8-Angelica lactone also unites with bromine, forming a non-crystal- 
lisable syrup, which is decomposed by water, yielding monobromo- 
levulinic acid. 

The a-lactone unites with hydrogen chloride, forming monochloro- 
valerolactone, C;H,0,Cl. This substance readily absorbs moisture 
from the atmosphere, and decomposes into hydrochloric and levulinic 
acids. It is decomposed by distillation under the ordinary atmo- 
spheric pressure, hydrogen chloride being evolved, and #-angelica 
lactone produced. Monochlorovalerolactone is attacked by bromine, 
yielding a dibromo-substitution product. This substance is a thick 
non-crystallisable syrup; it is decomposed by water, forming mono- 
bromo- and dibromo-levulinic acids. 

Concentrated hydrochloric or hydrobromic acid dissolves the 
a-lactone, and on the addition of water, levulinic acid is produced. A 
small quantity of hydrochloric acid is capable of transforming a 
considerable quantity of the lactone into levulinic acid if sufficient 
water is present. The @-lactone is not acted on by hydrochloric acid. 
a-Angelica lactone is not affected by nascent hydrogen. 

The lactones are not the sole products of the destructive distillation 
of levulinic acid. Smal] quantities of acetic acid and of a crystalline 
acid of the composition CioH,O; are also formed. The constitution 
of the isomeric angelica lactones may be represented by the following 
formule :— 


CH,: oOHs>,00. 


OMe<CH-OHsO and CH,:0<0" 
a: B. 


Ww. C. W. 
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Decomposition of Tartaric Acid in the Presence of Glycerol. 
By K. Jowanowirsce (Monatsh. Chem., 6, 467—476).—When a mix- 
ture of 8 parts tartaric acid and 10 parts glycerol is heated at 140°, 
large quantities of carbonic anhydride are evolved; at 180° a small 
quantity of acraldehyde is given off, and at a still higher temperature, 
900—260°, a distillate is obtained containing pyruvic acid, acralde- 
hyde, glycerol, and a crystalline substance, glycidic pyruvate, 


O 
f~* 
CH,°CH-CH,°0-CO-.COMe. 


The latter dissolves very readily in water, alcohol, and benzene, &c. ; 
it melts at 78° (uncorr.). When boiled with calcium carbonate, it 
yields glycerol, pyruvic acid, and carbonic anhydride; it is converted 
into lactic acid by the action of reducing agents. 
The author intends continuing the examination of the substance. 
N. H. M. 


Synthesis of a New Tetrabasic Acid and an Isomeride of 
Aconitic Acid. By G. Scuacuert (Annalen, 229, 89—101).—By 
the action of ethylic sodiomalonate on ethyl bromomaleate, a com- 
pound, ethyl propargylenetetracarbozylate, C;H,O,Et,, is obtained ; it 
is a pale yellow liquid heavier than water. When treated with 
alcoholic soda, it yields a sodium salt, from which an acid—propar- 
gylentetracarboxylic acid, C;H,O, + 2H,0, may be obtained. The acid 
gives up its water of crystallisation at 100°. The sodiwm salt crystal- 
lises in small prisms with 8 mols. H,O. The barium salt (with 14 mol. 
H,0) and calcium salt (with 34 mols. H,O), are also described. 

When propargylentetracarboxylic acid is distilled, it gives off car- 
bonic anhydride, and yields pseudaconitic acid, CsH.O,, melting at 
186—187°. <A barium salt, (C,H;0,).Ba, + HO, was prepared. 

N. H. M 


Monobromo- and Dibromo-pyromucic Acid. By H. B. Hi 
(Gazzetta, 15, 111).—A controversial note in reference to Canzoneri 
and Oliveri’s paper (this vol., p. 244). 


Monobromo- and Dibromo-pyromucic Acid. By F. Canzoneri 
and V. OtiveRi (Gazzetta, 15, 111).—An answer to the above. 


Oxidation of Carbon by the Electrolysis of a Solution of 
Ammonia. By A. Mitsor (Compt. rend., 101, 432—433).—The 
author has already stated (Abstr., 1880, 482, and 1883, 65) that when 
a solution of ammonia is electrolysed with a positive electrode of 
purified gas-carbon and a negative electrode of platinum, the liquid 
acquires a deep black colour. If this black solution is evaporated to 
dryness on a water-bath, and the residue exhausted with warm alco- 
hol, a black insoluble substance is left, and a yellow solution is 
obtained. When this solution is evaporated to a syrup, it deposits a 
yellowish nitrogenous substance, soluble in boiling water, to which 
it imparts an acid reaction. The still liquid portion is evaporated 
repeatedly until no further deposit is obtained, and when the filtered 
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liquid is allowed to cool it deposits crystals of carbamide. The non. 
erystallisable acid substance has not, as stated by Bartoli and 
Papasogli, the properties of mellitic acid or its derivatives. 

When the black substance insoluble in alcohol is oxidised by sodium 
hypochlorite, it yields a nitrogenous substance, soluble in boiling 
water (loc. cit.), but no mellitic acid is formed. 

In this reaction the synthesis of carbamide is effected by the direct 
action of carbonic anhydride and ammonia under the influence of the 
electric current. The electrolysis during eight days of 500 c.c. of 
ammonia mixed with an equal volume of water gave 6—8 grams of 
the black substance and 1] gram of pure carbamide. C. H. B. 


Monobromo- and Dibromo-citraconimide. By D. Menpiny 
(Gazzetta, 15, 182—185).—Monobromocitraconimide, 


C.H.Br<GO>NH, 


prepared by the action of bromine on pyrotartarimide or citraconimide, 
crystallises in needles or leaflets melting at 179—182°, of slightly 
acid reaction, insoluble in cold, moderately soluble in hot water, solu- 
ble in boiling alcohol ; it forms a silver-derivative. 


Dibromocitraconimide, C.HBi<oQ>NH, prepared in a manner 


similar to the above compound, crystallises in iridescent leaflets 
melting at 142—144°, soluble in alcohol, and more soluble in water 
than the monobromo-derivative. V. H. V. 


Constitution of Thiophen. By J. Tuomsen (Ber., 18, 1832— 
1833).—The author is led to consider from his researches on the heat 
of formation of thiophen that the four carbon-atoms are united by 
five single bonds, and that it is probable that like benzene it will 
yield three bisubstitution-compounds. A. P. 


Paraxylene in Galician Petroleum. By B. Pawtewskx1 (Ber., 
18, 1915—1916).—In a petroleum from Kleczany, West Galicia, the 
author obtained about 2 per cent. of aromatic hydrocarbons, which 
consisted principally of benzene and paraxylene. Paraxylene has not 
hitherto been detected in Galician petroleum. is. TF. TF. 


Benzene Hexabromide. By J. Meunier (Compt. rend., 101, 378 
—381).—Bromine is allowed to fall drop by drop into benzene boiling 
in direct sunlight, and after excess of bromine has been added the 
boiling is continued for some time. As the liquid cools, benzene 
hexabromide crystallises out, and is separated from the liquid pro- 
ducts, washed with an alkaline solution, pressed, dried, and carefully 
sublimed. The first portion of the sublimate, which consists mainly 
of tribromobenzene, is rejected, and the perfectly white crystalline 
flakes or lamellee which subsequently sublime are dissolved in a boiling 
mixture of benzene and alcohol, and allowed to crystallise slowly. 
Benzene hexabromide crystallises in large oblique rhombic prisms, 
which are strictly isomorphous with those of the a-hexachloride. 
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Measurements of the inclinations of the axes and faces are given in 
the original paper. 

The liquid products formed in the preparation of the hexabromide 
consist mainly of monobromobenzene, which is obtained in very much 
larger quantity than the hexabromide, together with some tribromo- 
benzene. In the preparation of the hexachloride under similar con- 
ditions, only a very small proportion of monochlorobenzene is ob- 
tained. C. H. B. 


Benzene-derivatives obtained by the Action of Carbonic 
Oxide on Potassium. By R. Nierzki and T. Benckiser (Ber., 18, 
1833, 1843. Compare this vol., p. 779).—The authors consider the 
compound ©,K,0,, obtained by the action of carbonic oxide on potas- 
sium, to be the potassium-derivative of hexahydroxybenzene; the 
freshly-prepared substance is not explosive, but becomes so on keeping. 
On treating it first with strong and subsequently with dilute alcohol, 
the potassium salt of the dihydroxycarboxylic acid of Lerch (Annalen, 
124, 20) is obtained. The authors consider this to be the potassium- 
derivative of tetrahydroxyquinone, C,(OK),0,; the free quinone may 
be obtained by treating it with dilute acids. If the free quinone is 
treated with sodium carbonate in the presence of air, a disodium- 
derivative, C;(ONa),(OH).O,, isformed. Rhodizonic acid, the authors 
regard as being dihyroxydiquinoyl, C,(OH).(O2):. A. P. 


Preparation of Nitro-derivatives of Aromatic Amines. By 
I. Levinstetn (Dingl. polyt. J., 256, 471).—On treating the nitrates 


of aromatic amines with cold concentrated sulphuric acid, nitro- 
derivatives are obtained, and it appears that metanitro-compounds are 
almost exclusively produced. Aniline gives a product melting at 
107°; its acetyl derivative has a melting point of 143°, and on reduc- 
tion a phenylenediamine is obtained, which yields Bismark brown 
when treated with nitrous acid. Orthotoluidine gives a_nitro- 
toluidine melting at 106°, and crystallising in long needles from 
alcohol and in thick prisms from toluidine (? toluene). Its constitu- 
tion is probably [Me: NH,: NO,=1:2:4]. It yields a toluylene- 
diamine on reduction, which forms brown colouring matters when 
treated with nitrous acid. When paratoluidine is treated as above, 
an orthonitrotoluidine is obtained, which melts at 77—78°, and has 
the constitution [Me: NO,: NH, =1:2:4]. On reduction, meta- 
toluylenediamine is obtained. D. B. 


Action of Reducing Agents on Nitrotoluidines. By F. 
Gragrr (Annalen, 229, 340—352).—Hydrazoaniline has been inves- 
tigated by Haarhaus (Annalen, 135, 162), Buckney (Abstr., 1878, 
863), and Gilbert. It is best prepared by the reduction of meta- 
nitraniline with zinc-dust and alcoholic potash. 

The action of sodium amalgam and of zinc-dust in presence of 
alcoholic potash on the nitrotoluidines gave the following results : 
C;H;Me(NO,)-NH, [1: 3:4], melting at 114°, is converted into 
toluylenediamine, melting at 88°5°. ‘The nitrotoluidines, 


{Me: NO,: NH, = 1:2:3 and 1:3:2], 
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merely yield resinous products, but the 1:4:2 compound yields 
azoxytoluidine, (CsH;Me-NH,),.N,0. This crystallises in silky needles, 
soluble in alcohol and ether. It melts at 168°, and unites with acids 
to form crystalline salts. The sulphate, C\4H,N,O,H.SO, + 3H,0, 
is sparingly soluble in alcohol and ether. The hydrochloride, 
C,,HisN,O,2HCI, is soluble in water and in weak alcohol. The platino. 
chloride forms microscopic needle-shaped crystals. The nitrute forms 
pale yellow plates. It is precipitated from aqueous solutions by the 
addition of ether or alcohol. 

Strong sulphuric acid converts azoxytoluidine into hydroryazo- 
toluidine, NH,C,H,.Me(OH)-N.°C;H;Me-NH2, which crystallises in 
dark-red needles. The base dissolves freely in alcohol and ether. It 
melts at 212° with decomposition. It unites with acids forming crys- 
talline salts; the sulphate, CyHN,O,H,SO,, is sparingly soluble in 
alcohol and water. The hydrochloride forms reddish-yellow prisms, 
soluble in water. The platinochloride dissolves in hot water, and is 
deposited from the solution in dark-red needles. It is decomposed 
by the action of stannous chloride, yielding toluylenediamine, 
C,.H;Me(NHz), [1:2: 4], and diamidocresol, C;H,Me(NH,).°OH. 

An alcoholic solution of azoxytoluidine is reduced to azotoluidine 
by the action of sodium amalgam. Azotoluidine, 


NH,’C,H;Me’N,C,H,;Me-NH, [Me: NH,: N, = 1:2: 4], 


crystallises in large red needles, and also in smaller yellow needles. 
Both varieties melt at 197°, and dissolve freely in alcohol and ether. 
The sulphate and hydrobromide crystallise in red needles, which dis- 
solve in water, but are insoluble in alcohol and ether. The hydro- 
chloride forms pale-red plates, insoluble in alcohol and ether. The 
platinochloride is insoluble in alcohol and ether; sparingly soluble in 
water. When azotoluidine in alcoholic solution is treated with sodium 
amalgam, it is reduced to hydrazotoluidine, 


NH,-C,H;Me-NH-NH-C,H;Me'NH,, 


a crystalline base, soluble in water and in weak alcohol. The sul- 
phate, CyHisN,H,SO,, hydrochloride, and hydrobromide, which crys- 
tallise in needles, and the platinochloride, which forms rhombic 
prisms, are soluble in water, but insoluble in ether or absolute 
alcohol. 

On reduction with stannous chloride or zinc-dust and potash, 
hydrazotoluidine is converted into a tolulenediamine, melting at 99°. 

W.C. W. 

Pentamethylaniline. By A. W. Hormann (Ber., 18, 1821—1828). 
—Pentamethylaniline, CsMesNH:. (Abstr., 1883, 324), may be pre- 
pared by heating dimethylcumidine hydriodide in a sealed tube at 
240—250° for eight hours. It crystallises in large colourless needles 
which float on water ; it melts at 151—152°, and boils without decom- 
position at 277—278°. It is insoluble in water, but dissolves readily 
in alcohol or ether. The hydrochloride, CsMe;NH.,,HCI, forms long 
branched needles, soluble in hot, but not in cold water. The platino- 
chloride, (CsMesNH:,).,H,PtCl, forms rhombic plates, sparingly 
soluble in water. The nitrate, sulphate, owalate, and acetate were also 
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prepared. The free base does not yield any colour reaction when 
heated with mercurous chloride. If, however, a small quantity of 
aniline is present, a colour analogous to rosaniline is formed. The 
acetyl compound of pentamethylaniline is readily obtained by treating 
the base with acetic anhydride. It melts at 213°. 

Pentamethylmethylaniline, CsMesNHMe, is readily obtained by 
heating pentamethylaniline with methyl iodide in a sealed tube at 
100°. It crystallises from alcohol in scales, and melts at 60—61°; 
the platinochloride, (CsMe;-NHMe).,H,PtCl,, was prepared. 

Pentamethyldimethylaniline, C.MesNMe., may be prepared by 
digesting pentamethylaniline with an alkali and methyl iodide; it is 
very similar to the methylaniline compound, and melts at 55—54°; 
the platinochloride, (C,Mes-NMe;)2,H,PtCl, was also prepared. 
Attempts to insert a further methyl molecule into this compound 
were unsuccessful. 

Pentamethylbenzisonitrile, CsMe;NC, may be obtained by heating 
a solution of pentamethylaniline in alcoholic soda with chloroform. 
It forms colourless crystals, melts at 127—128°, and has the charac- 
teristic odour of the isonitriles. 

Pentamethylbenzonitrile, CsMe;CN, obtained by heating the iso- 
compound a little above its melting point, is soluble in ether and 
alcohol, but insoluble in water; it forms colonrless needles, melts at 
168°, and boils at 290—292°; it is a very stable compound, and is not 
acted on by sulphuric acid at 100° or by heating under pressure at 
180° with concentrated hydrochloric acid, but it becomes carbonised 
on raising the temperature to 230—250°. By heating with concen- 
trated hydriodic acid for some hours at 220—230°, ammonia and a 
crystalline hydrocarbon melting at 52—53° are formed ; this compound 
was not further investigated, but is probably the pentamethylbenzene 
obtained by Friedel and Crafts (Ann. Chim. Phys. [6], 1, 472). 
Several attempts were made to obtain the amide from the nitrile, 
but without success. 

Pentamethylphenol, C;Me;-OH, is obtained by treating pentamethyl- 
aniline sulphate with sodium nitrite and sulphuric acid; it forms 
slender colourless needles, has a phenolic odour, melts at 125° and 
boils at 267°; the yield is about 70 per cent. of the theoretical ; it 
gives no coloration with ferric chloride; it does not combine very 
readily with alkalis, and is difficult to burn; its combustion must be 
made in oxygen. The methyl ether of pentamethylphenol, C;Me,;-OMe, 
is obtained by digesting a solution of the phenol in methyl alcohol 
with potash in a sealed tube at 120°; it forms long slender needles 
and melts at 63—64°. 

Pentamethylbenzenethiocarbimide, CsMe;NCS, is obtained by heating 
pentamethylaniline with carbon bisulphide for several days, until 
only traces of sulphuretted hydrogen are given off ; the thiocarbimide 
is separated by distillation from the ethereal carbamide formed at the 
same time, and is obtained in needles having an odour of oil of 
mustard ; it melts at 86°. By digesting with alcoholic ammonia, 
monopentamethylbenzenethiocarbamide, NH,*CS:N H-C,.Me;, is formed; 
it may be crystallised from alcohol in needles and melts at 224°. 

Dipentamethylbenzenethiocarbamide, CsMe,NH-CS:NH:C,Me;, which 
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is formed along with the pentamethylbenzenethiocarbamide, is 
sparingly soluble in alcohol, but may be crystallised from glacial 
acetic acid in the form of colourless needles. It melts at 252°. 

A. P. 

Derivatives of Thiodiphenylamine. By N. Fraenxet (Ber., 
18, 1843—1849).—Thiodiphenylamine prepared by the method given 
by Bernthsen (Abstr., 1884, 597) is a neutral substance, and does not 
combine with hydrochloric acid; when heated with zinc-dust or zinc 
chloride, it is partly reconverted into diphenylamine. 

Benzoylthiodiphenylamine, C,,H;NSBz, prepared by heating thio- 
dipbenylamine, benzoic chloride, and light petroleum for four hours in 
a sealed tube at 100°, forms colourless silky crystals; it is readily 
soluble in the usual solvents, and melts at 170°5°; on heating to a 
higher temperature it is decomposed, sulphuretted hydrogen being 
formed. It is acted on by nitric acid in a manner similar to the acetyl 
derivative; the nitro-derivative formed yields Lauth’s blue on adding 
first stannous chloride and then ferric chloride ; cold concentrated sul- 
phuric acid dissolves the benzoyl compound, forming a yellow solution, 
which becomes violet on heating. 

Ethyl thiodiphenylcarbamate, SC,,H,N-COOEt, prepared by heating 
together thiodiphenylamine, ethyl chlorocarbonate, and ethyl ether in 
a sealed tube at 100°, and subsequently at 120°, for eight hours, forms 
white silky crystals, which melt at 109—110°, and may be distilled 
unaltered. It is readily soluble in the usual solvents, and on heating 
with alcoholic potash is saponified, thiodiphenylamine being re- 
formed. It is soluble without colour in concentrated sulphuric acid, 
but on heating the colour characteristic of thiodiphenylamine is 
developed; ethyl thiodiphenylcarbamate is soluble in cold fuming 
nitric acid, but is precipitated unaltered on the addition of water; on 
heating with the acid, however, it is nitrated, and yields Lauth’s colour 
reaction. 

Thiodiphenylearbamic chloride, C,;,AH,SN-COCI, prepared by heating 
diphenylamine with excess of a solution of carbonyl chloride in toluene 
for eight hours at 100° in a sealed tube, forms tufts of thick colourless 
needles or prisms, which melt at 167°5°, forming a green liquid; it is 
soluble in the usual solvents, and is quite unacted on in the cold by 
either fuming nitric acid or a mixture of this with sulphuric acid. 
Like Michler’s diphenylcarbamic chloride (Ber., 9, 711) thiodipheny]- 
carbamic chloride when heated with aniline at 180° forms carbanilide 
and thiodiphenylamine. 

Dithiotetraphenylearbamide, CO(NC,,H,S)2, may be obtained by 
heating equal quantities of thiodiphenylcarbamic chloride and _thio- 
dipbenylamine with benzene in a sealed tube at 200° for four hours. 
It forms almost colourless scales, similar in appearance to thiodiphenyl- 
amine; it melts at 223—225°. It is very slightly soluble in alcohol, 
but readily in most other solvents; it dissolves in hot fuming nitric 
acid, but is deposited unaltered on adding water. A. P. 


Formation of Rosaniline by the Nitrobenzene Process. By 
M. Lance (Ber., 18, 1918—1920).—It is generally supposed that in 
the above process the nitro-derivative gives up its oxygen, becomes 
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reduced to the corresponding amine, and that this then enters directly 
into the formation of the rosaniline molecule. 

The author finds that it is immaterial whether nitrobenzene, nitro- 
chlorobenzene, nitraniline, dinitrobenzene, or nitronaphthalene is 
employed as the oxidising agent. The resulting product is always the 
same, as the nitro-derivative acts merely as an oxidiser, and does not 
take part directly in the formation of the rosaniline molecule. 

With methylated nitro-derivatives, the reaction is more complicated, 
but here also the nitro-compound does not enter into the reaction as 
a whole, and it is immaterial whether nitrotoluene, nitro-xylene, or 
nitromesitylene is employed: in these reactions, the nitro-compound 
not only gives up oxygen, but also its alkyl radicles. Thus a pure 
aniline, which when oxidised with nitrobenzene in the presence of 
ferric chloride gave only induline, yielded a melt containing a con- 
siderable quantity of magenta, when the nitrobenzene was replaced 
by paranitrotoluene. That this formation was not due to the direct 
action of the nitrotoluene was proved by replacing the latter by para- 
nitrotoluenesulphonic acid, when magenta was again obtained, and not 
a trace of a sulphonic derivative. Similar results were obtained with 
orthonitrotoluene, dinitro-xyiene, and trinitromesitylene; with the 
last two there was an evolution of methyl chloride. L. T. T. 


Products of the Reduction of Nitrazo-compounds: Nitrolic 
Acids. By J. Janovsky (Monatsh. Chem., 6, 455—466).—This is in 
part repetition of a paper by Janovsky and Erb (this vol., p. 894). 


Dimetadiamidoazobenzene, (NH2°CsHy).N2, is obtained by reducing 
the dinitro-derivative; it crystallises from alcohol in small yellow 
needles ; its solution in hydrochloric acid has a splendid red colour. 
When treated with ferric chloride, it gives a red colour which becomes 
brown on being heated. It dyes wool and silk a fine yellow colour. 
Various salts are described. 

Diparadiamidoazobenzene obtained from paradinitrazobenzene, crys- 
tallises from alcohol in microscopic plates, which melt at 142°. When 
treated with chromic mixture, it acquires an intense wine-red colour, 
and quinone is formed ; it also gives a red colour with ferric chloride. 

The behaviour of the nitrolic acids obtained by reducing di- and tri- 
nitrazobenzenes shows that the —N-OH group contained in them is 
joined to two adjacent carbon-atoms in the benzene-ring; thus, for 
example, the constitution of paranitrolic acid would be 

PhN,°C,H; : NOH. 
The analyses also agree better with these formule, which contain one 
atom of hydrogen less than those previously given (Joe. cit.). The 
nitrolic acids, when heated, evolve nitric oxide ; they reduce silver 
solutions, and are decomposed by long boiling with potassium hydrox- 
ide. When reduced in acid solution, they yield amido-derivatives of 
benzene. 

Triamidoazobenzene was obtained from asymmetrical trinitrazoben- 
zene ; its hydrochloride is described. N. H. M. 


Constitution of Phenylazothymol. By G. Mazzara (Gazzetta, 
15, 228—232).—In order to determine the constitution of phenyl- and 
4g 2 
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diphenyl-azothymol, recently described by the author (this vol., p. 904), 
their products of reduction and subsequent oxidation were investi- 
gated. The former yields under these conditions thymoquinoune, thus 
indicating a relative position of the groupings, thus : 


Me: OH: Ph: N.Ph=1:3:4: 6. 


The latter yields hydroxythymoquinone, showing that the group. 
ings are in the relative position Me: N,Ph : OH: Pr: N.Ph = 
1:2:3:4:5. V. Ge Vs 


Phenylazocarvacrol and Diphenylazocarvacrol. By G. 
Mazzara (Gazzetta, 15, 214—219).—On adding potassium nitrite to 
a dilute aqueous solution of aniline in hydrochloric acid, and pouring 
the product into a solution of carvacrol, there is gradually formed 
a yellowish precipitate, separable by treatment with potash solution 
into a soluble portion, phenylazocarvacrol OH-C,H,MePr-N,Ph, and an 
insoluble portion, the corresponding diphenyl derivative, 


OH-C,HMePr(N,Ph).. 


The former separates from benzene in large yellowish-red crystals, 
melting at 80—85°, and yielding thymoquinone on reduction and sub- 
sequent oxidation, thus showing that the groupings 


Me: OH: Pr: N.Ph 


are in the positions 1 :2:4:5. The latter forms silky brown needles, 


melting at 126°, and yielding diamidocarvacrol when reduced. Its 


constitution is probably expressed thus: Me : OH : N,Ph: Pr: N.Ph 
=1:2:3:4:5. a 


Amarine. By A. Cavs and H. Kontstock (Ber., 18, 1849—1855). 
—Diamarine silver nitrate, (CxHsN2)2,AgNO; + H,O, is obtained by 
the prolonged action of a solution of amarine in dilute alcohol on 
silver nitrate; it forms large brilliant prismatic crystals, which 
become opaque on keeping; it is insoluble in water and ether, but 
dissolves readily in alcohol and chloroform ; it melts at 175° (uncorr.), 
and is decomposed by heating to a higher temperature, lophine and 
metallic silver being formed ; acids convert it into the corresponding 
silver and amarine salts. The alcoholic solution of the compound is 
decomposed by potash, amarine, potassium nitrate, and the silver- 
derivative of amarine (Abstr., 1883, 982) being formed ; the latter 
may be more readily prepared by shaking an ammoniacal solution of 
silver oxide with a slight excess of an alcoholic solution of amarine— 
air and light being excluded. It forms a loose, white, crystalline 
powder, practically insoluble in all solvents with the exception of 
ammonia and chloroform, which dissolve small quantities. It melts at 
218° (uncorr.), and is decomposed at a higher temperature. It is also 
decomposed by dilute acids; by prolonged heating with alcoholic 
potash, it is converted into amarine and silver oxide. Monobenzyl- 
amarine, obtained by the action of benzyl bromide on the silver com- 
pound (loc. cit.), may be prepared in the crystalline state by converting 
it into a salt and removing the tar, &c., with ether; the pure salt thus 
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obtained is treated with alkalis, and the base is obtained in tufts of 
needles insoluble in water but dissolving readily in ether, chloroform, 
&c.; it melts at 123—124° (uncorr.). 

Monobenzylamarine hydrochloride, C.H(C;H;)N2,HCl, obtained by 
the action of hydrochloric acid on the base, forms a crystalline mass in- 
soluble in ether, and only very slightly soluble in chloroform and water, 
but readily in alcohol; the platinochloride contains 2} mols. H,0O. 
The dichromate, (C.sH2;N2)2,H,Cr,0,, is obtained by the action of potas- 
sium dichromate on a dilute acetic acid solution of the base as a red- 
dish-yellow, granular crystalline powder ; it melts at 90°, and is readily 
soluble in alcohol, by which, however, it is partially decomposed. It is 
practically insoluble in water and ether. By boiling the salt with acetic 
acid it is decomposed, benzoic acid and amarine, with possibly a trace 
of lophine, being formed. Benzylamarine oxalate, (CoHaN:2)2,H.C.0,, 
is precipitated on adding an ethereal solution of oxalic acid to an 
etherea] solution of the base; it is readily soluble in alcohol, but 
insoluble in water and ether; it melts at 240° (uncorr.). Benzyl- 
amarine henzylchloride may be prepared by heating alcoholic solutions 
of benzylamarine and benzyl chloride in a reflux apparatus for 10—i2 
hours. Benzylamarine ethiodide, C.,H,,(C;H,)N2,EtI, prepared by 
heating the alcoholic solutions of benzylamarine and ethyl iodide in 
molecular proportion, crystallises from alcohol in brilliant rhombic 
tablets which become yellow by the action of light and air; it is 
readily soluble in chloroform, but only slightly in water and ether; 
it melts at 182° (uncorr.). Benzylamarine ethylchloride, 


C.,H,,(C;H;)N.,EtCl, 


is obtained by the action of freshly precipitated silver chloride on the 
iodine compound; it crystallises from alcohol and chloroform in 
colourless plates, melts at 125° (uncorr.), and is insoluble in ether and 
water. The platinochloride of benzylamarine ethylchloride, 


[ C2Hi¢C;H;)N2,EtCl],,PtCl + 3H,0, 


is thrown down from the alcoholic solution of the chloride on the 
addition of platinum chloride as a heavy bright-yellow precipitate ; it 
is insoluble in water and alcohol, and melts at 152°; it is decomposed 
by heating above 200°. Benzylamarine ethiodide and chloride are not 
acted on by boiling ammonia solution, but are saponified by alcoholic 
potash. Hthylbenzylamarine, C2H,(C;H,)EtN2, crystallises from 
alcohol in thin colourless plates; it is readily soluble in the usual 
solvents, with the exception of water ; it melts at 135° (uncorr.) ; the 
hydrochloride is very similar to the isomeric benzylamarine ethyl- 
chloride, but is more readily soluble in alcohol, and meits at about 
135° (uncorr.) ; its platinochloride, [ C.:Hie(C;H;) EtN2]2,H,PtCls, con- 
tains no water of crystallisation, and is of a darker colour. The cor- 
responding methyl-derivatives of benzylamarine were also prepared. 
Methylbenzylamarine could not be obtained in the crystalline form. 
Benzylamarine methiodide crystallises in a felted mass of small needles ; 
it melts at 130° (uncorr.) ; the corresponding chloride differs from the 
isomeric hydrochloride of methylbenzylamarine in being less readily 

soluble in chloroform. , 
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Anilides of Orthophosphoric Acid. By A. MicHagtis and H. 
v. Sopen (Annalen, 229, 334— 340).— Orthophosphoric anilide, 
PO(NHPh)),, first prepared and described by Schiff (Annalen, 101, 
302), crystallises in six-sided rhombic plates. The crystals melt at 
208°. The anilide dissolves in acetone, glacial acetic acid, and in hot 
alcohol, and is not decomposed by boiling hydrochloric acid, but it is 
easily attacked by oxidising agents. The hexabromide, 


PO (NH-C,H;Br,) 35 


obtained by the action of bromine on the acetic acid solution, crystal- 
lises in silky needles melting at 252°. It is sparingly soluble in 
benzene, chloroform, carbon bisulphide, acetic acid, and strong sul- 
phuric acid. It is practically insoluble in alcohol, ether, water, and 
light petroleum. 

By the action of aniline (2 parts) on phosphorus oxychloride 
(1 part), the chloride PO(NHPh),Clis produced, together with aniline 
hydrochloride. If the crude product is poured into water and the 
residue treated with sodium hydroxide, sodium dianilido-phosphate 
will be formed. On the addition of hydrochloric acid to the solution, 
dianilidorthophosphoric acid, PO(NHPh).°OH, is precipitated as a 
white powder melting at 196°. It is soluble in alcohol and acetic acid, 
and is decomposed by boiling with water or with acids. The silver 
salt crystallises in needles soluble in water. 

Monanilidophosphoric acid has not yet been prepared. 

W. C. W. 

Triphenylphosphine and its Derivatives. By A. Micnaetis 
and H. v. Sopgen (Annalen, 229, 295—334).—The preparation of 
triphenylphosphine has been previously described by Michaelis 
(Abstr., 1882, 1287). The pure compound forms colourless mono- 
clinic prisms or plates freely soluble in ether, benzene, chloroform, 
and acetic acid. It melts at 79° and boils above 360°. Triphenyl- 
phosphine readily unites with 2 atoms of chlorine, bromine, or iodine, 
but it does not combine with carbon bisulphide. With hydriodic acid, 
it forms triphenylphosphonium iodide, PHPh;l. This compound crys- 
tallises in colourless prisms, soluble in alcohol, ether, and glacial acetic 
acid. It is decomposed by water. It melts at 215° with partial 
decomposition. The platinochloride, (PPhs)2,H,PtCl«, is an amorphous 
compound insoluble in water and alcohol. It melts to a resinous mass 
when warmed. 

Triphenylphosphonium oxide, hydroxide, and sulphide and nitrotri- 

henylphosphonium oxide have been previously described (Abstr., 
1882, 1063, and 1884, 1180). 

Triphenylphosphine selenide, PPh;Se, formed by the direct union of 
triphenylphosphine with selenium, is deposited from alcohol in silky 
needles, melting at 183°. It dissolves freely in carbon bisulphide, 
benzene, chloroform, and hot acetic acid. The compounds of tri- 
phenylphosphine with methyl iodide, methylene iodide, and ethylene 
bromide have been previously described by the authors (loc. cit.). 

Triphenylethylphosphonium iodide, PPhsEtI, prepared by boiling tri- 

henylphosphine with an excess of ethyl] iodide, crystallises in colour- 
ess plates melting at 165°. 
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Triphenylpropylphosphonium iodide, PPhsPrI, is deposited from a 
hot aqueous solution in needles, and from an alcoholic solution in 
thick plates belonging to the monoclinic system. The crystals are 
transparent, and possess considerable refractive power. They melt at 
201°5°. The corresponding isopropyl iodide contains 2 mols. H,O, 
PPh;(CHMe,)I + 2H,0. It crystallises in rhombic plates melting at 
191°. Triphenylisobutylphosphonium iodide, PPh;(C,H,)I, crystallises 
in needles or plates. It melts at 176°, and is freely soluble in alcohol. 
Triphenylisoamylphosphonium iodide, PPh;(CsH,)I, forms colourless 
prisms which melt at 174°. 

The preceding compounds, on treatment with oxide of silver, yield 
a diphenylalkyl oxide and benzene :— 


2PPh;MeI + Ag.O + H,O = 2AgI + 2PPh,;Me‘OH; 
PPh,;Me-OH = Ph,MePO + C,H,. 


The oxides are inodorous. They dissolve freely in alcohol, chloroform, 
and benzene, and boil without decomposition at temperatures above 
360°. 

Diphenylmethylphosphine oxide, Ph,.MePO, crystallises in prisms 
melting at 110°. The ethyl compound, Ph,EtPO, melts at 121°. 
Diphenylmethyl- and diphenylethyl-phosphines have been previously 
described (Abstr., 1882, 306). Diphenylisoamylphosphine ovide, 
Ph.C,H,,PO, melts at 96°. 

Triphenylphosphine unites with benzyl chloride to form triphenyl- 
benzylphosphonium chloride, PPh3(C,;H;)Cl.+ H,0O, a crystalline com- 
pound soluble in alcohol and water. It melts at 287°. The bromide is 
less soluble in water than the chloride. It melts at 274°. The iodide is 
sparingly soluble in water. It is deposited from alcohol in colourless 
prisms melting at 253°. The nitrate, PPh,(C,H;)-NO,, is precipitated, 
when nitric acid is added to an aqueous solution of the chloride. It ery- 
stallises in needles or prisms which melt at 203° with decomposition. 
The nitrate requires 30427 times its weight of water at 15° for com- 
plete solution. The picrate, PPh,(C,;H,)-OC,H{NO,);, is very sparingly 
soluble in alcohol and in water. It is deposited from hot acetic acid 
solution in golden needles melting at 148°. The dichromate forms red 
needles insoluble in water and sparingly soluble in alcohol. The ¢hio- 
cyanate forms colourless prisms. It is soluble in alcohol and in hot 
water, and melts at 189°. Trinitro- and triamido-phenylphosphine 
oxide and their derivatives have been previously described (Abstr., 
1884, 1180). 

By the action of methyl iodide on the amide, a compound is ob- 
tained from which ammonia liberates the base 


(NMe,°C,H,).PO-C,HyN He. 


If a mixture of methyl alcohol and iodide is-used, a hexamethylated 
base, (NMe.*C,H,)3PO, is produced. It melts at 150—152°. 

On adding bromine-water to a solution of triamidotriphenylphos- 
phine oxide in hydrochloric acid, herabromotriamidotriphenylphosphine 
oxide, (NH,°C;H,Br.);PO, is thrown down as a brown precipitate. 
The compound is soluble in acids, but is reprecipitated on the addition 
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of water. It dissolves freely in acetone, and melts at about 205° with 
decomposition. W. C. W. 


Preparation of Metachlorobenzaldehyde. (Dingl. polyt. J., 
257, 34.)—The following process has been patented by the Farbwerke, 
vormals Meister, Lucius, and Briining :—50 parts of metanitrobenzalde- 
hyde are reduced with 225 parts stannous chloride dissolved in 300 
parts of hydrochloric acid. The mass is then diluted with water, 
cooled to 0°, and treated with 23 parts of sodium nitrite dissolved in 
20 parts of water. The diazo-chloride contained in the solution is 
converted into metachlorobenzaldehyde by treatment with a hot solu- 
tion of cuprous chloride in hydrochloric acid. On distilling the 
mixture with steam metachlorobenzaldehyde is liberated. D. B. 


Methyl Paraxylyl Ketone. By A. Cravus and R. Wottner (Ber., 
18, 1856—1861).—Methyl parazylyl ketone, CsHyCOMe, is obtained 
by acting on paraxylene with acetic chloride in presence of aluminium 
chloride at the normal temperature. The reaction must be stopped 
before completion, as otherwise tarry and resinous compounds are 
formed. The ketone may be obtained pure by repeated fractioning, 
and forms a colourless mobile very refractive liquid, having a peculiar 
but not unpleasant aromatic odour. It boils at 224—225° (uncorr.). 
It is not solidified by cooling to 14°; its sp. gr. = 0°9962 at 19°; its 
vapour-density was found to be 493 (air=1). It is practically 
insoluble in water, but dissolves readily in most other solvents; it 
also dissolves in concentrated acids, from which it is precipitated 
unaltered on the addition of water or alkalis. It may be distilled 
with steam. It does not form any compound with the acid sulphites 
of the alkalis. An attempt to obtain a hexamethyltriphenylbenzene 
by the condensation of the ketone by passing a stream of hydrogen 
chloride through the warm liquid did not prove successful, not a trace 
of any crystalline compound being formed even after the gas had 
been passed continually for two months. 

The ketone may be readily oxidised by nitric acid (sp. gr. 1°12), two 
acids being formed ; the first is Jacobsen’s iso-xylic acid (Abstr., 1882, 
187); the second appears to be the A-xylidenic acid, obtained by the 
further oxidation of iso-xylic acid (loc. cit.) by potassium permanga- 
nate. The same oxidation products are obtained on treating methy) 
paraxylyl ketone with moderately concentrated chromic mixture, or 
with hot potassium permanganate solution. If, however, the ketone 
is acted on in the cold with dilute permanganate solution, parazylyl- 
glyoxy lic acid, C§H;Me.,CO-COOH, is obtained as a thick yellow oil, 
which after prolonged desiccation over sulphuric acid forms a crystal- 
line mass; this melts between 70° and 80°, dissolves readily in the 
usual solvents with the exception of water, and is decomposed into 
carbonic anhydride and the aldehyde of iso-xylic acid by heating above 
200°. With phenol and sulphuric acid, a cinnihar-red substance is 
produced ; this yields a deep red solution with alkalis, from which it 
is again precipitated by acids. The acid is readily oxidised by nitric 
acid into xylidenic acid. The sodiwm and potassium salts of para- 
xylylglyoxylic acid are readily soluble in water and alcohol, but their 
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solutions are easily decomposed by heat or excess of alkali, benz- 
aldehyde being formed. The calcium salt, (CsHpCO-COO),Ca + 
3H,0, and the barium salt, (CsHyCO-COO).Ba + 6H,O, were also 
prepared ; the silver salt, C,Hy;CO-COOAg, is obtained as a crystal- 
line precipitate. Most of the heavy metals form insoluble salts with 
this acid. The ethyl salt, C,Hy;CO-COOEt, may be prepared by 
passing hydrogen chloride through an alcoholic solution cf the acid. 
It is a light mobile very refractive liquid. By the action of 
sodium amalgam on a solution of the acid in dilute alcohol, a new 
acid is obtained, which is probably paraxylylhydroxyacetic acid, 


C,H,-CH(OH)-COOH. 


By heating 2 parts of xylylglyoxylic acid with 5 parts of acetic 
anhydride and 5 parts of sodium acetate for some time, another acid 
is obtained, which is manifestly dimethylcinnamic acid. It crystal- 
lises in needles, melts at 132° (uncorr.), and is readily soluble in hot 
water, ether, and petroleum. It sublimes above its melting point in 
short thin needles. A. P. 


Phenylcinnamylacrylic Acid and Diphenyldiethylene. By 
O. Resurrat (Gazzetta, 15, 105—107).—Phenylcinnamylacrylic acid, 
CHPh:CH:CH:CPh-COOH, prepared by heating cinnamaldehyde 
and sodium phenylacetate with acetic anhydride at 170°, crystallises 
in long glistening needles melting at 187—188°. Its silver salt 
forms a white flocculent precipitate. On heating the acid at a tem- 


perature above its point of fusion, it is decomposed into carbonic 
anhydride and diphenyldiethylene, CHPh:CH-CH:CHPh, which is 
also obtained as a subsidiary product in the formation of the acid. This 
hydrocarbon crystallises in micaceous scales melting at 147—148°, and 
boiling at 320—340°. V. H. V. 


Nitration of Cinnamic Acid Derivatives. By P. FrizpLinper 
(Annalen, 229, 203—210).—Theoretical. 


Nitration of Paranitrocinnamic Acid. By P. Friepiainper and 
J. Minty (Annalen, 229, 210—232).—LHthyl paradinitrocinnamate, 
NO,-C,H,CH : C(NO,)-COOEt, was obtained from the mononitro- 
derivative by the action of nitric and sulphuric acids ; it melts at 109 
—110°. The methyl salt melts at 127°. Both salts dissolve readily in 
benzene and chloroform, &c., sparingly in water and in light petroleum. 
They are converted by hydrochloric acid into paranitrobenzaldehyde 
and hydroxylamine; water also decomposes them. When treated 
with hydrobromic acid, they form additive compounds. Dilute soda 
acts on the alky) salt with formation of a compound, C,H, N20; or 
C,,H;,N,O;, melting at 188°. When treated with ammonia, a product 
is obtained which yields very unstable salts; this compound is pro- 
bably a salt of methyl paranitrophenyl-a-nitro-B-lactate, 


NO,-C,H,-CH(OH)-C(NH,)(NO,)-COOMe. 


When methyl dinitrocinnamate is crystallised from methyl alcohol, 
an additive compound, methyl paranitrophenyl-B-methoxynitropro- 
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pionate, NO.°C;,HyCH(OMe)-CH(NO,)-COOMe, is formed; it melts 
9—10° lower than the original compound. The alcohol so taken up 
cannot be separated without entire decomposition of the substance. 
Analogous compounds were prepared. Methyl paranitrophenyl-B-ethowy- 
nitropropionate melts at 110°; it crystallises in monoclinic prisms, 
a:b:c¢ = 0°8489:1:0°5170. B = 87° 25’. Ethyl paranitrophenyl- 
methoxynitropropionate melts at 77°. Ethyl paranitrophenylethoxynitro- 
propionate forms monoclinic prisms, a : b : c= 2°7475: 1: ?; it melts 
at 52°. These compounds are much more stable than the correspond- 
ing salts of dinitrocinnamic acid; they do not unite with hydrobromic 
acid. An ammonium salt was made, from which several metallic salts, 
all very unstable, were prepared. 
Dinitrocinnamie acid, 


NO.C.H¢CH : C(NO,)-COOH [NO, : CH: C(NO,)-COOH = 1: 4], 


was obtained by the nitration of mononitrocinnamic acid at a tem- 
perature between —20° and —10°; it dissolves readily in the usual 
solvents. The aqueous solution at 0° evolves carbonic anhydride, and 
yields dinitrostyrolene, NO.CsHyCH:CH-NO,. The latter compound 
is sparingly soluble in the usual solvents; it crystallises from glacial 
acetic acid in yellow plates melting at 199°. Alcoholic potash dis- 
solves it with formation of a compound, NO,°C,HyCH(OEt)-CH,NO,,. 
When heated with sulphuric acid at 100°, it decomposes into carbonic 
oxide, hydroxylamine, and paranitrobenzaldehyde. 


When ethyl dinitrocinnamate is reduced, paramidophenylalanine 
and paramidophenyl cyanide are formed (comp. Abstr., 1883, 918; 
1884, 757). N. H. M. 


Nitration of Meta- and Ortho-nitrocinnamic Acids, Orth- 
amidocinnamic Acid, Carbostyril, and Paramidocinnamic 
Acid. By P. Friepsinper and M. Lazarus (Annalen, 229, 233— 
247 ).—Dinitrostyrolene, NO.*C;HyCH : CH-NO,, is formed by the action 
of nitric and sulphuric acids on metanitrocinnamic acid at a tempera- 
ture below 0”; carbonic anhydride is evolved during the reaction. 
It forms yellow plates sparingly soluble in hot water and in alcohol, 
but dissolves more readily in benzene, ether, and chloroform, and 
melts at 122°. It closely resembles the dinitrostyrolene obtained from 
paranitrocinnamic acid (see preceding Abstract) in its behaviour. 

When ethyl metanitrocinnamate is treated with the nitrating 
mixture at a temperature below 20°, it is converted into ethyl dinitro- 
cinnamate, NO.C,H,CH : C(NO,)-COOEt. The latter compound is 
readily soluble in the usual solvents, insoluble in water and in light 
petroleum. From its ethereal solution, it separates in thick lustrous 
plates. It resembles the paradinitro-compound closely (see preceding 
Abstract). When a solution of ethyl dinitrethyllactate (obtained by 
warming ethyl dinitrocinnamate with ethyl alcohol) in dilute soda is 
treated with bromine-water, a compound, metanitrophenylethoxydi- 
bromonitroethane, NO.*Cs.H,-CH(OEt)-CBr.-NO,, melting at 98—99°, is 
formed. An analogous compound melting at 145—146° was obtained 
from the methoxylated ethyl salt. The same compounds were obtained 
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by dissolving nitrostyrolene in ethyl and methyl alcohol respectively, 
adding dilute soda, and precipitating with bromine-water. 

When ethyl metadinitrocinnamate is reduced, a very unstable amido- 
acid is formed, together with a small quantity of a base, probably 
metamidobenzyl cyanide. 

By the nitration of orthamidocinnamic acid, two isomerides were 
obtained ; the chief product, a-nitro-orthamidocinnamic acid, 


NH,-C,H,(NO,)-CH : CH-COOH, 


forms brownish-red needles melting at 240°, insoluble in benzene, 
light petroleum, and ether, readily soluble in alcohol and acetone, and 
sparingly soluble in water. When heated with hydrochloric acid at 
150°, it is converted into a-nitrocarbostyril, which crystallises from 
alcohol in almost white needles and does not melt at 320°. The second 
compound obtained from orthamidocinnamic acid, namely, A-nitrorth- 
amidocinnamic acid, C,H,N20,, forms brownish-yellow crystals which 
melt at 254°. - It is almost insoluble in dilute mineral acids, whilst the 
a-compound dissolves readily in them. Hydrochloric acid at 150° 
acts on it with formation of 8-nitrocarbostyril melting at 260°. 

When ethyl nitrorthamidocinammate is nitrated, it yields B-nitro- 
carbostyril and ethyl a-nitrorthamidocinnamate melting at 158— 
160°. 

Carbostyril when nitrated yields y-nitrocarbostyril. The latter 
compound melts at 280°, is sparingly soluble in alcohol, more readily 
in glacial acetic acid. When reduced, y-amidocarbostyril, a sparingly 
soluble yellow substance which does not melt at 32U°, is formed. 

Paramidocinnamic acid when nitrated yields nitroparamido-w-nitro- 
styrolene, NO,C,H;(NH.)*CH:CH-NO,. This substance crystallises 
from alcohol in fine reddish-brown needles. An acetyl derivative 
melting at 250—252° was prepared. N. H. M. 


Salts of Salicylic Acid. By H. Mitone (Gazzetta, 15, 219—228). 
—The barium salt, (C;H,O.).Ba + H,O, crystallises in concentrically 
grouped silky needles, sparingly soluble in cold, more soluble in hot 
water. The calciwm and strontium salts crystallise with 2H,0; the 
magnesium salt crystallises with 4H,O in silky needles, the zine salt 
with 2H,O, the cadmium salt with one H,O. The manganese salt 
forms pink crystals containing 2H,O, which rapidly turn brown with 
separation of manganese peroxide. V. H. VY. 


Azobenzenethiosulphonic and Azobenzenesulphinic Acids. 
By R. Bauer (Annalen, 229, 353—371).—When metazobenzene- 
disulphonic chloride is slowly added to a well-cooled concentrated 
solution of barium sulphydrate, bariwm hydrazobenzenedithiodi- 
sulphonate is deposited as a white powder, and bariwm azobenzene- 
dithiodisulphonate remains in solution. The former salt, 


S-SO,°C,H, NH 
Bat | + 2H,0, 
SSO,C,H,yNH 
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is soluble in hot water, but the solution oxidises on exposure to the 
air. The addition of hydrochloric acid precipitates the free acid from 
the solution. The acid is sparingly soluble in water and insoluble in 
alcchol. Potassium permanganate oxidises the solution of the barium 
salt, potassium azobenzenedisulphonate being formed. This salt 
crystallises with 2 mols. H,O in reddish-yellow needles, and with 
4 mols. H,O in plates. The barium salt is also decomposed by 
mercuric oxide, yielding mercuric sulphide and azobenzenemonothio- 
disulphonate. 

Metazobenzenedithiodisulphonic acid, HS-SO.°C,HyN.C,H,SO,SH, 
is deposited from its salts on the addition of glacial acetic acid; 
mineral acids cannot be used for this purpose. The acid melts at 91°, 
and is insoluble in alcohol and water. The barium salt, 


N.(C,H,SO,'S) 2Ba + 5H,0, 


dissolves in hot water, but is partially decomposed by recrystallisa- 
tion, with formation of azobenzenemonothiodisulphonate and separa- 
tion of sulphur. The sodiwm and ammonium salts dissolve freely in 
water and alcohol. The ammonium salt is deliquescent. Aqueous 
solutions of these salts give amorphous precipitates with copper, lead, 
silver, and ferric salts. On oxidation with potassium permanganate, 
potassium sulphate and azobenzenedisulphonate are formed. 

Metazobenzenemonothiodisulphonic acid, HS:SO.°C,HyN.C,H,SO.H, 
is obtained as an amorphous precipitate, insoluble in alcohol and 
sparingly soluble in water, when a mineral acid is added to a solution 
of any of the salts of this acid. The acid melts below 100°. The 
barium salt is formed when a solution of barium hydrazobenzene- 
dithiodisulphonate or azobeuzenedithiodisulphonate is evaporated. 
It is sparingly soluble in water. The potassium salt dissolves freely 
in water and in alcohol of 95 per cent. The sodium salt is freely 
soluble in water, but less soluble in alcohol. It crystallises in needles. 
The lead, copper, silver, and ferric salts can be obtained in the form of 
amorphous precipitates. 

The mono- and di-thiosulphonic acids yield resinous . products 
when boiled with acids, but they are converted into sulphinic acids 
by the action of sodium amalgam. 

Metazobenzenedisulphinic acid, HSO.-C,HyN.C,.H,SO.H, is soluble 
in alcohol and in hot water. The sodiwm and lead salts crystallise 
in needles which dissolve freely in water. The barium salt, 
N.(C;HySO,.),Ba, is sparingly soluble in water, and insoluble in 
alcohol. The lead, copper, and silver salts are insoluble in water. 
Potassium permanganate converts the azobenzenedisulphinates into 
azobenzenedisulphonates, and concentrated ammonium sulphide con- 
verts them into azobenzenedithiodisulphonates. When the acid is 
treated with concentrated hydrochloric acid at 100°, about 2 per cent. 
of it is converted into a base, probably HSO,°C,H,N.°C,H,SO,H. 
This base is soluble in hot alcohol. The hydrochloride dissolves 
freely in alcolol and water. The hydrobromide crystallises' in prisms 
soluble in alcohol and in water. Azobenzenedisulphinic acid on 
reduction with stannous chloride also yields a base which appears 
to have the same composition as hydrazobenzenedisulphinic acid. 
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The following compounds were obtained from parazobenzene- 
disulphonic chloride (m. p. 222°). 

Parazobenzenedithiodisulphonic acid HS-SO,°C,HyN.°C,H,ySO,.SH, 
melts below 100°. It is sparingly soluble in water and alcohol. The 
barium salt, N,(C,H,SO,°S).Ba, is soluble in hot water, and is decom- 
posed by recrystallisation. It is not acted on by ammonium sulphide. 
The sodium salt forms efflorescent crystals, which dissolve freely in 
alcohol and in water. The lead, copper, ferric, and mercuric salts are 
insoluble in water. 

Parazobenzenedisulphinic acid, HSO.C,HyN,C,HySO.H, is spar- 
ingly soluble in water and alcohol. It forms a barium salt, which is 
almost insoluble in cold water. The sodium salt crystallises with 
4 mols. H,O in yellow scales. It dissolves readily in water, and the 
solution gives amorphous precipitates with solutions of lead, silver, 
copper, mercuric and ferric salts. Ww. C. W. 


Diamidomethoxytriphenylmethane. By G. Mazzara and G. 
Possetto (Gazzetta, 15, 57—59).—By heating anisaldehyde with 
aniline in presence of hydrochloric acid, diamidomethoxytriphenyl- 
methane, OMe:C;HyCH(C,HyNH,)2, is formed. It separates from its 
‘ solution in toluene in the form of a pink crystalline crust, melting at 
65°, and containing 1 mol. of toluene. Its platinochloride is a yellow 
amorphous substance, soluble in alcohol. V. H. V«. 


Essence of Lemon. By G. Bovcnarpat and J. Laronr (Compt. 
rend., 101, 383—385).—The authors have carefully fractionated 
essence of lemon and examined the products obtained by the action of 
dry hydrogen chloride on the different fractions. In most cases distilla- 
tion was conducted under reduced pressure. The results lead to the 
conclusion that essence of lemon is a highly complex substance consisting 
mainly of hydrocarbons of the composition C..H;., and a little cymene. 
The most abundant of the C. Hi, hydrocarbons is a citrene, which 
boils at about 178°, has a rotatory power higher than + 105°, and 
yields directly a solid inactive dihydrochloride. The essence also 
contains small quantities of several terebenthenes, which begin to boil 
below 162°, and yield monohydrochlorides differing from one another 
in their rotatory powers. C. H. B. 


Crystallographic Properties of Camphor-derivatives. By P. 
Cazeneuve and J. Moret (Compt. rend., 101, 438—440).—Camphor 
crystallises in hexagonal prisms terminated by hexagonal pyramids, 
but the monohaloid derivatives crystallise in the monoclinic system 
and are isomorphous one with another. It follows that hydrogen is 
not crystallogenically equivalent to the halogens by which it is dis- 
placed, but the latter may be regarded as equivalent to one another, 
although the equivalence is not absolute. 

The bi-substitution-derivatives of camphor crystallise in the 
rhombic system, and are all isomorphous. The crystallogenic equiva- 
lence between chlorine and bromine seems to persist in this series, 
although the differences become more marked, but the introduction 
of the NO,-group produces still more marked divergencies. 
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Zine nitro-camphor, (CH ,yO-NO,).Zn, appears to crystallise in 
rhombic prisms quite distinct from those of the ordinary bi-deriva- 
tives. 

In the original paper, measurements of the different angles and 
faces are given. C. H. B. 


Barosma Crenata. By P. Spica (Gazzetta, 15, 195—202).—The 
therapeutic value of extract of leaves of the Barosma crenata or buchu 
in chronic diseases of the genito-urinary organs and in catarrh seems 
to depend on the presence of an ethereal oil and an exceedingly bitter 
resin. Fliickiger (Pharm. J. Trans., 1880, 219), in an investigation of 
the allied species, Barosma betulina, obtained a crystalline substance 
and an oil. On extracting the leaves with ether and subsequent 
distillation, an oil is obtained, separable by potash into a soluble and 
an insoluble portion (eleoptene). Hydrochloric acid precipitates 
from the former a crystalline substance, best separated by solution in 
ether. 

The eleoptene is a colourless oil boiling at 204—206°, resembling 
peppermint in odour; the results of analyses seemed to indicate that 
this compound is an isomeride of borneol, CyH,,0; on distillation 
with sodium, it is converted into a phenolic substance, C,H,,0 ; this is ° 
a slightly yellowish oil, sparingly soluble in water, and resembling 
thymol in taste and odour. 

The crystalline substance (stearoptene) mentioned above, forms long 
colourless monoclinic needles, partially subliming at 82° and boiling 
at 220° with decomposition. Analyses pointed to a formula, C;H,O, 
probably CyH,O2., or an oxycamphor (C,H»0;, Fliickiger). It 
appears probable that this substance is a phenylic ether containing a 
phenolic hydroxyl grouping. V. H. V. 


So-called Isophloridzin. By H. Scutrr (Annalen, 229, 371— 
376).—Rochleder (Zeit. f. Chem., 1868, 711) obtained a glucoside 
from the leaves of the apple tree, which he considered to be distinct 
from phloridzin. The author points out that this so-called iso- 
phloridzin does not differ in any of its characteristic properties from 
ordinary phloridzin. The chief point of difference consists in the 
greater solubility of isophloretin in ether, but the author has shown 
that the solubility of phloretin in ether is increased by the presence 
of small quantities of alcohol or water in the solvent. 

W. C. W. 

Identity of Regianin and Juglone. By T. L. Puipson (Chem. 
News, 52, 39).—The author points out the identity of Mylius’s 
juglone with regianin extracted from fresh green walnut husks by 
himself in 1868. He suggests that the latter name should be retained, 
modified if necessary. D. A. L. 


The Red Colouring Matters of Wine and Vegetables. By 
Terreit (Bull. Soc. Chim., 44, 2—6).—The red colouring matter of 
wine and of the skin of black grapes, plums, gooseberries, raspberries, 
mulberries, elderberries, also of the flowers of the corn poppy, 
mallows, and roses, are precipitated from their solutions by an excess 
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of hydrochloric acid, slowly at the ordinary temperature, but rapidly 
on boiling. The precipitate always contains an ulmic substance, from 
which the colouring principle may be dissolved out by alcohol; thus 
obtained, it forms brittle varnish-like scales, insoluble in water and 
ether, but readily soluble in alcohol, forming a brownish-red solution 
with a slightly yellowish tinge; acids change this colour to an 
intense red, whilst alkalis give a green coloration changing rapidly 
to a brownish-yellow on exposure to the air. 

The red colouring matters of the beetroot and the fruit of the 
Phytolacca decandra are not precipitated by hydrochloric acid, but on 
boiling with it, first become more brilliant, then change to a violet, 
and finally turn a brownish-yellow. 

The red colouring matters of logwood and other dyewoods and of 
orcein are precipitated by hydrochloric acid, but the precipitate is 
soluble in boiling water and dissolves in dilute alkalis with a violet 
coloration, which becomes brown on exposure to the air. 

The colouring principle of the cochineal is also precipitated by 
hydrochloric acid; the precipitate is soluble in dilute alkalis, forming 
a violet solution of a more brilliant colour than that furnished by the 
dyewoods, and it turns brown more slowly on exposure to the air. 

Litmus yields a precipitate with hydrochloric acid, which is soluble 
in alcohol with a red colour, and in dilute alkalis with a permanent 
blue colour. A. P. 


Action of Heat on Acetopyrroline and Carbonylpyrroline. 
By G. Cramictan and P. Macnacur (Ber., 18, 1828—1832).—Aceto- 


pyrroline is converted into pyrryl methyl ketone by heating at 250— 
280° in a sealed tube, and the formation of dipseudacetopyrroline 
by heating pseudacetopyrroline with acetic anhydride (this vol., 
p. 378) may be explained by the previous formation in this manner of 
pyrryl methyl ketone, which is then converted into dipseudacetopyrro- 
line by the acetic anhydride. 

When acetopyrroline is heated with benzoic anhydride no benzoyl 
compound is obtained, as had been expected, but a small quantity of 
benzamide is’ formed. The melting point of pure benzamide was 
found to be 130°, and not 128° as previously stated (Ber., 10, 1785); 
it forms a white crystalline precipitate with silver nitrate and 
ammonia. 

By heating carbonylpyrroline in a sealed tube for some hours at 
250° it is converted into dipyrryl ketone (this vol., p. 809), which 
crystallises in the trimetric system: a:b: c = 2'53109:1 : 290144, 
the chief forms occurring being (110) (101) and (102). 

A second compound, pyrroyl-pyrroline, CyH,N-CO-C,H,N, also 
isomeric with carbonylpyrroline, is formed at the same time; it is 
obtained in white flakes having a silky lustre, it has the same melting 
point as carbonylpyrroline (62—63°), but differs from it in its appear- 
ance and crystalline form and cannot be distilled with steam; it also 
forms a yellow crystalline precipitate with silver nitrate and ammonia, 
which probably has the composition C,H,N-CO-C,H;NAg, whilst 
carbonylpyrroline reduces ammoniacal silver nitrate solution. The 
three isomeric compounds (carbonylpyrroline, pyrroylpyrroline, and 
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dipyrryl ketone) may be further distinguished from one another by 
the action of potash: dipyrryl ketone is not acted on, carbonyl pyrro- 
line is decomposed into carbonic anhydride and pyrroline, whilst 
pyrroyl-pyrroline is resolved into pyrroline and a-carbopyrrolic acid. 
The authors point out that pyrroline-derivatives containing acid 
radicles in the imidogen-group are converted into more stable ketonic 
compounds by the action of heat, in which these radicles are united 
directly with the carbon. A. P. 


Reciprocal Transformation of the Pyrroline, Furfuryl, and 
Thiophene Groupings. By F. Canzoneri and V. Otiver (Gazzetta, 
15, 113—117).—After allusion to the analogy in constitution between 
pyrroline, thiophen, and furfuran, a description is given of attempted 
experiments made with a view of transforming a member of one 
group into that of another. On distilling ammonium monobromo- 
pyromucate monobromopyromucamide, Cy,H,Br-CONH), is produced, 
crystallising in glistening needles, melting at 146°, sparingly soluble 
in cold, more soluble in hot water, alcohol, ether, and benzene. 

If dibromopyromucic acid (1 part) is distilled with calcium 
hydroxide (2 parts) at 200°, dibromofurfuran, C,H,Br,0., is prodnced, 
a yellowish liquid of ethereal odour, boiling at 165—167°. Although 
the boiling point of this compound is nearly coincident with that of 
the dibromofurfuran described by Hill and Hartshorn, yet the two 
substances are isomeric not identical, the former having the compo- 


CH : CBr. CBr : van 
sition | 0, the latter, O (this vol., p. 762). 


| ? 
CH : CBr CBr : CH 
V. H. V. 
Pyridinetricarboxylic Acid. By C. Bérrmncer (Annalen, 229, 


248).—A controversial note. 


a-Metadiquinolines. By W. v. Miter and F. Kinkexin (Ber., 18, 
1900—1915).—When 50 grams of metanitrocinnamaldehyde (this vol., 
p- 791), 30 grams of aniline, and 100 grams of concentrated hydrochloric 
acid are heated together for about three hours until the temperature 
of the mixture reaches 140°, the bright yellow needles of the hydro- 
chloride of the anilide first formed are converted into a dark-brown 
melt. From this metanitrophenylquinoline, C\sH,N.O2, was isolated. 
It crystallises in colourless needles which melt at 124°, and are 
sparingly soluble in cold ether or alcohol, easily in boiling alcohol and 
benzene. It is a feeble base yielding, with strong acids, salts which 
are decomposed by water. The hydrochloride forms unstable crystals, 
the platinochloride, (C,sH,N,O2),,H,PtCl,, sparingly soluble plates, and 
the picrate small unstable plates. When treated in alcoholic solution 
with tin and hydrochloric acid it yields metamidophenylquinoline. 
This crystallises in long glistening needles which melt at 120°. It is 
sparingly soluble in light petroleum and in cold water, easily in 
boiling water and in ether, benzene, and methyl alcohol. It forms 
two series of salts, the neutral being colourless, the basic of an intense 
yellow. The platinochloride, when prepared from a hot hydrochloric 
solution of the base, forms a dark yellow crystalline powder of the 
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formula C,;H,,N2,H,PtCls. From a cold solution, platinum chloride 
precipitates long, thin needles, which approximate in composition to 
the formula (C,;H;.N2)2,H,PtCl,. A solution of the latter salt, when 
boiled, gives a crystalline precipitate of the former salt. 

Metanitrophenylhydroquinoline, C\sH,N,0., was obtained in small 
quantities as a bye-product in the preparation of metanitrophenyl- 
quinoline. It crystallises in colourless needles melting at 71°, and 
gives Liebermann’s nitroso-reaction. When treated with tin and 
hydrochloric acid, it yields metamidophenylhydroquinoline. This sub- 
stance was more easily obtained by boiling metamidophenylquinoline 
with tin and hydrochloric acid for 2 to3 hours. Its hydrochloride, 
C,sHisN2,2HCl, forms slightly reddish, monoclinic plates; its platino- 
chloride a red amorphous precipitate. The free base is a thick syrup, 
which at 100° becomes liquid and gives off an unpleasant odour, but 
cannot be distilled. It reduces silver salts. Its hydrochloride, when 
treated with sodium nitrite, yields an amorphous, orange nitroso- 
compound. 

Metahydroxyphenylquinoline, CisNH OH, was obtained from the 
amido-quinoline by means of the diazo-reaction. It crystallises in long 
needles which melt at 156°, and are easily soluble in alcohol and ether. 
It is soluble in acids and alkalis with yellow coloration. The sulphate 
and hydrochloride form unstable, yellow needles, the platinochloride 
plates, and the sodium-derivative glittering yellow scales. When dis- 
tilled with zine-dust it yields e-phenylquinoline (Abstr., 1883, 1148 and 
1149). The nitrophenyl-group in the original substance is therefore 
in the « (or 2) position in the pyridine-ring. The author points out 
the similarity of constitution and dissimilarity in reactions between 
metamidophenylquinoline and flavaniline. O. Fischer and Rudolph 
explain the non-reducibility of flavaniline as due to the amido-phenyl- 
group occupying the a-position in the pyridine nucleus, but as 
metamidophenylquinoline with a similar constitution is very easily 
reducible, this explanation cannot be correct. 

When metamidophenylquinoline (20 grams) is heated with glycerol 
(70 grams), concentrated sulphuric acid (60 grams), and orthonitro- 
phenol (15 grams), two isomeric a-meta-diquinolylines, Cj.NoH,», are 
obtained. The one melting at 159° crystallises from alcohol in small 
rectangular plates belonging to the monoclinic system. It is sparingly 
soluble in ether, alcohol, and benzene, and cannot be distilled. Its 
hydrochloride, CigHwN2,2HCl + 2H,0, forms scales, the sulphate 
concentrically grouped needles, the platinochloride a heavy, crystalline 
powder, the picrate a crystalline powder melting at 240°, and the 
methiodide a yellow crystalline powder. No dimethiodide could be 
obtained. The other isomeride melts at 115°, and forms pale yellow, 
triclinic prismatic crystals. It is easily soluble in alcohol, benzene, 
and ether, sparingly so in light petroleum. The hydrochloride, 
C\sH,2N2,2HCl + 3H,0, forms easily soluble plates, the platino- 
chloride a crystalline powder, the picrate a gelatinous precipitate, and 
the chromate concentrically grouped prisms. These two compounds 
must have the constitutions represented by the formule— 
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CH : CH-C-CH: CH CH: CH-C-CH : CH 
| ] | | | | _,and 
CH:CH-C-N:C—C_ CH-C-N:CH 

CH: CH-C:CH: CH CH: CH:CH: CH-‘N: CH 


| | | J | ey 
CH:CH-C - N: C_-C————C-‘CH : CH 


but which formula belongs to each must be decided by further investi- 
tion. 
The authors point out that in the syntheses hitherto performed by 
Skraup’s reaction, only one of the two possible isomerides has been 


obtained. oe oe A 


Relation of Brucine to Strychnine. By A. Hanssen (Ber., 18, 
1917—1918).—By the oxidation of a solution of strychnine in dilute 
sulphuric acid with chromic mixture, the author has obtained the 
same compound, C,sH,,.N20,, which he obtained by a similar oxidation 
of brucine (this vol., p. 819). It is thus clear that brucine and 
strychnine must both contain the nucleus C,,H,.N.O., and that their 
difference must be due to the groups C;H,O, and C;H,, which are 
respectively removed by oxidation. The author considers that the 
group C,H, lost by strychnine must be part of a phenyl-group attached 
to the C\.H,,.N,O, group by one carbon. This view is strengthened by 
the fact that strychnine forms a nitro-derivative, whilst the oxidation 
compound, C,6H.N,0,, does not. The group C;H,O., lost by brucine, 
is probably part of a dimethoxyphenyl-group ; and brucine is thus 
probably a dimethoxystrychnine. L. T. 7. 


Putrefaction Bases (Ptomaines) from Fish. By O. Bock.iscu 
Ber., 18, 1922—1927).—It has been found (this vol., p. 566) that the 
putrefaction alkaloids obtained from cod are different from those 
obtained from perch. The author has now investigated the putrefac- 
tion bases obtained from the herring. Ordinary herring pickle was 
found to contain choline, trimethylamine, dimethylamine, and 
methylamine. 30 Ibs. of fresh herrings were allowed to putrefy for 
twelve days. The alkaline putrefying magma was then acidified with 
hydrochloric acid, diluted with about three times its volume of water, 
boiled (to coagulate albumin), and filtered. The filtrate was evapo- 
rated, the syrupy residue dissolved in alcohol, and alcoholic mercuric 
chloride added. The precipitate formed was found to contain cadave- 
rine and putrescine (both of which have already been described by 
Brieger in his pamphlet on ptomaines), and traces of trimethylamine 
and methylamine. The filtrate from the mercuric precipitate con- 
tained trimethylamine, methylamine, and a small quantity of a base 
which is probably Brieger’s gadinine. The author calls attention to 
the large quantity of trimethylamine and methylamine obtained, the 
latter substance not having hitherto been detected amongst the putre- 
faction bases from fish. L. F. &. 


Albuminoids and the Coagulation of Colloids. By E. Grimavx 
(Bull. Soc. Chim., 44, 21—25).—This is a reply to some criticisms 
made by Gautier (this vol., p. 1082) on the author’s views. 
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Ferric Peptonate. By M. Rosin (Compt. rend., 101, 321—322).— 
A solution of peptone is mixed with a certain quantity of officinal 
ferric chloride, glycerol added, and then excess of ammonia. A pre- 
cipitate of ferric hydroxide is at first formed, but this redissolves in 
a slight excess of ammonia, yielding a clear transparent liquid, which 
is neutral to litmus-paper, and gives no reaction with potassium 
ferrocyanide or ferricyanide. If, however, the liquid is acidified with 
hydrochloric acid the Prussian blue reaction is readily obtained, and 
the reaction is also given by a mixture of ferric chloride with peptone 
to which no glycerol has been added. If either the peptone or the 
glycerol is omitted, a clear solution cannot be obtained on adding 
ammonia; moreover, the glycerol must bé added before the ammonia. 

The solution of ferric peptonate is perfectly dialysable, and the 
product can be mixed with blood or any alkaline substance without 
any decomposition taking place. 7 grams of the peptonate were 
administered to a dog through the rectum, potassium ferricyanide 
being administered through the stomach at the same time. The 
coagulated blood of the animal showed no blue coloration, but the 
colour was easily obtained on adding a few drops of hydrochloric acid 
to the urine. C. H. B. 


Physiological Chemistry. 


Quantitative Relationship of Pepsin to Peptones. By E. 
Scutirz (Zeit. physiol. Chem., 9, 577).—In his experimental investiga- 
tion of this question, the author employs a pepsin solution prepared 
from the stomach of the pig, which is caused to act, under carefully 
regulated conditions, on a 1 per cent. solution of egg albumin, pre- 
viously freed from globulin by treatment with hydrochloric acid. By 
the addition of a small quantity of thymol, 0-2 gram previously dis- 
solved in 1 c.c. alcohol, to 1000 c.c. of the albmuin solution, it is 
kept from decomposition, and serves for a long series of determina- 
tions. Experiments proved that the thymol was without influence on 
the digestion, so long as the quantity added was less than 0°01 per 
cent. The determinations of the resulting peptone were made by the 
optical method, the solution being previously freed from other 
albuminoids by precipitation with ferric chloride in presence of 
sodium acetate. Three series of determinations, yielding concordant 
numbers, established a simple numerical relationship between the 
quantities of peptone and pepsin, the peptone being formed in the 
ratio of the square root of the quantity of pepsin taken. Taking as 
an arbitrary pepsin unit, viz., the quantity necessary to produce 
1 gram peptone under the conditions postulated by the author, the 
number of these units in 1 c.c. of the pepsin solution investigated, is 
deduced by means of the equation— 


ie m \?* 
= a(t * 39° +) . 
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p being the number of cubic centimetres of pepsin solution employed 
in the experiment, m the actual rotation in minutes, and 39° 18’ being 
the rotation corresponding to 1 gram peptone, as determined by the 
author’s experiments. 

The error due to the presence of sugar in the albumin, that is, in 
the peptone solution, is determined by optical examination of the 
solution after precipitating the peptones by means of phosphomolybdic 
acid. C. F. C. 


Assimilation of Fats. By I. Munck (Zeit. physiol. Chem., 9, 
568).—This is a critical discussion of the recent paper of Landwehr’s 
(ibid., p. 361), in which, having described a peculiar animal gum con- 
tained in and easily isolated from the pancreas, and also formed by the 
action of bile upon mucin, he assigns to it, on account of its remarkable 
power of emulsifying fats, an important part in promoting their 
absorption in the intestines. This the author shows, on the evidence, 
to be over estimated. In the first case, the emulsifying power of the 
gastric juice has been overlooked. The presence of fat acids in the 
intestines, and their disappearance during the passage to the anus, 
which he maintains in opposition to Landwehr, he regards as normal 
to the digestive process. Landwehr’s observations on his own in- 
capacity for absorbing fat acids by intestinal digestion, not having 
been conducted quantitatively, cannot be regarded as disproving the 
results of the author’s repeated experiments on the dog: further, they 
introduce the uncertain factor of individual idiosyneracy. Moreover, 
the supply of fat acids in the mass, to the intestines, introduces a con- 
dition altogether abnormal. Landwehr’s hypothesis of the liberation 
of fat acids, as a result of the putrefactive resolution of the intestines, 
has little weight against the positive evidence afforded by the 
researches of Griitzner (Arch. Ges. Physiol., 12, 285) and Cash (Arch. 
Physiol., 1880, 32) on the saponification of the fats in gastric and 
pancreatic digestion. In regard to the reactions of the intestines and 
their contents, the author cites evidence showing that the acid 
reaction obtains during a much greater length than is allowed by 
Landwehr, and therefore the emulsifying power of. the animal gum is 
thus far inoperative ; moreover, the absorption of non-emulsified fat 
is an established property of the lymph cells of the adenoid tissue of 
the intestine, and it is generally accepted that emulsification is not an 
essential preliminary to the absorption. 

However sound, therefore, Landwehr’s observations on the animal 
gum may be in themselves, they cannot be taken as materially affect- 
ing the position of fat absorption. C. F. C. 


Further Researches on the Digestion of the Horse. By 
ELcensBercer and Hormerster (Bied. Centr., 1855, 366—368).—The 
rapidity with which the albuminoids are dissolved is dependent on 
the amount of ferment present; the action is assisted by alkalis but 
diminished by acids. Alkaline salts, especially sodinm carbonate, aid 
the fermentation ; trypsin works best at 35—50°, and its action is 
not destroyed by cold or dehydration, but is by heat. This ferment is 
not present in the glands as such, but as lymogen, and it converts 
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albuminoids first into hemialbuminose, then into peptone. The 
neutral fats are capable of being decomposed by the fat ferment, and 
the lactic ferment is found only in traces in the pancreas. All the 
ferments of the gastric glands can be separated by alcohol from an 
extract of those glands, and bear drying without change, neither is 
the moderate addition of phenol or salicylic acid detrimental to their 
action. This extract dissolves oats, flesh, and cheese, but not cartilage, 
sinew, horns, and bones; raw flesh is more readily dissolved than 
boiled. Tyrosine and leucine are formed during pancreatic digestion. 
It appears that the pancreatic juice combines in its solvent action 
that of all the other digestive fluids. E. W. P. 


Feeding with Dry and Steeped Indian Corn. By Mitre 
(Bied. Centr., 1885, 379—380).—Dry corn is better as a food for sheep 
than if steeped; the reason is probably that soaked corn calls for a 
smaller formation of the digestive fluids than the untreated grain, 
consequently it remains in the paunch for a shorter time. — 


Ensilage Maize for Cows. By Ross (Bied. Centr., 1885, 374— 
375).—The green maize was mixed with one-twelfth of chopped straw 
and then siloed ; of this mixture each cow received 30 kilos., together 
with oil-cake and wheat chaff. The yield of milk was thereby raised ; 
the butter was of a yellow colour and of good taste. Miiller considers 
that this ensilage should be allowed to cool in the silo before use. 
Klein has found in maize ensilage as much as 2 per cent. of acetic 
and lactic acids. K. W. P. 


Value of Sugar as Food for Stock. By M. MArcxer (Bied. 
Centr., 1885, 375—379).—Sugar is of no value as a fattening food 
for sheep; on the other hand it may be given to pigs with great 
advantage. E. W. P. 


The Albuminoids of Milk. By A. Dogret (Zeit. physiol. 
Chem., 9, 591).—1. Peptones.—As a result of his investigation of 
cow’s milk, Schmidt-Miilheim states that it contains peptones, the 
proportion varying from 0°V8 to 0°19 per cent. of the milk (Pfliger’s 
Archiv, 28,287). Hofmeister, on the other hand, denies that they are 
present, and in human milk likewise (Zeits. physiol. Chem., 2,288). In 
further investigating this question, the author sought first to ascertain 
the probable error inherent in the method of isolating the peptones. 
For this purpose known quantities of peptones were added, and the 
milk was then treated with ferric chloride solution in the usual way 
for the separation of other proteids ; the peptones were estimated in 
the filtrate by means of a comparative colorimetric determination 
based on the biuret reaction. In 19 experiments in which 40 c.c. of 
milk were taken for each, the quantities of peptones added varied 
from 0°004 to 0°020 gram, and the solutions finally obtained, after 
precipitation and washing, amounted to 190—250c.c. The ultimate 
result was to show that the quantity of peptone retained by the pre- 
cipitate was independent of the amount added, the quantity lost being 
approximately U°005 in each experiment, that is, 0°0023 for every 
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100 c.c. solution ultimately obtained. That the peptone is retained by 
the precipitate is proved, according to the author, by the diminished loss 
which is noted when the iron oxide precipitate is boiled with water, 
and this aqueous extract added to the solution. By varying the 
quantity of milk, it was found that the loss of peptone remained 
equally uninfluenced. 

On the basis of the experience of these blank éxperiments, the 
author proceeded to the examination of normal specimens of cow’s 
and woman’s milk, adopting special precautions in the isolation by 
precipitation of the peptones presumed to be present. In all cases, 
however, negative results were obtained. Having further repeated 
Schmidt-Miilheim’s experiments (loc. cit.), and found that the sub- 
stance supposed by him to be a peptone is a residue merely of one of 
the normal proteids of milk, the author finally concludes that these 
milks do not contain peptones. 

2. Caseins—The author has isolated, with special precautions, the 
caseins from woman’s and from cow’s milk for the purpose of institut- 
ing a comparison of their properties. Having found that their 
reactions were substantially identical, he examined the products of 
their artificial (peptic) digestion, which proved to be identical also, 
and there can be no doubt therefore that they are, chemically, very 
closely related. 

3. Other Proteids—In a comparative examination of the products 
of peptic digestion of the two milks, by the optical method, the author 
found the rotation to be 50 per cent. greater in the case of the products 
from woman’s milk, whence he concludes that in regard to the pro- 
teids, not peptones, the two milks are differently composed. He 
suggests that the difference may be chiefly in respect of the lacto- 
albuminoid recently described by Sebelien (ibid., 9, 403). P 

C. F. C. 


Chemical Changes in the Eggs of Bombyx Mori during 
Development. By A. TicHomirorr (Zeit. physiol. Chem., 9, 566).— 
In his recent communication on this subject (ibid., 518) the author 
has overlooked a paper by Verson (Bolletino Mens. di Bachicoltura, 1884, 
9), containing an analysis of the chorion of these eggs, upon the 
results of which it was stated to consist of keratin. The author 
points out that the method of isolation and purification adopted by 
Verson is not calculated to give a homogeneous product, and he sees 
no occasion therefore to modify the view which he has S's 

C. F. C. 

Relation between Atomic Weight and Physiological Function. 
By F. Sestin1 (Gazzetta, 15, 107—109).—It is here remarked that 
none of the elements of atomic weight greater than 56 are indispen- 
sable or even useful for vegetable economy. This appears to be a 
more or less proximate consequence of the smaller condensation of 
matter within the elementary atoms, which are thus endowed with 
the necessary mobility for their assimilation and transformation 
within the organism. Of the elements of higher atomic weight some, 
such as bromine and iodine, appear in marine plants, and have no well- 
defined physiological function, whilst the remainder, especially arsenic, 
zinc, and lead, are distinctly poisonous. V. H. V. 
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Poisoning by Hydrogen Sulphide. By P. Brovarpgt and P. 
Lore (Compt. rend., 101, 401—404).—Dogs were allowed to breathe 
mixtures of air and hydrogen sulphide containing 2 per cent. and 
05 per cent. of the latter gas. In the first case, death occurred in 
two or three minutes; in the second case in from 17 to 50 minutes. 
A detailed account of the symptoms in both cases is given in the 
paper. There appear to be two kinds of poisoning by hydrogen sul- 
phide, one in which death is sudden, and is due to action on the 
nervous centres; the other in which death takes place more slowly, 
and is due to a combination of asphyxia and action on the nervous 
centres. The poisonous action is due rather to the tension of the 
hydrogen sulphide in the atmosphere than to the quantity actually 
inhaled. C. H. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Oxidation and Reduction under the Influence of Microscopic 
Organisms in the Soil. By A. Mintz (Compt. rend., 101, 248— 
250).—The author has already shown (this vol., p. 870) that in pre- 
sence of air and the nitric ferment in soils, iodides are converted into 
iodates. He now finds that alkaline bromides are converted into 
bromates under the same conditions, but similar experiments with 
chlorides gave no definite results. 

In presence of the nitric ferment, but out of contact with air, 
alkaline iodates, bromates, and chlorates are completely and somewhat 
rapidly reduced to iodides, bromides, and chlorides respectively. 

. H. B. 

Glycogen in Beer Yeast. By L. Errera (Compt. rend., 10i, 
253—255).—The cells of Saccharomyces cerevisiw in active growth 
contain glycogen in considerable proportion. Sometimes the entire 
cell-contents consist of this substance, which doubtless plays the same 
part as starch in the higher plants. The presence of glycogen 
explains many earlier observations respecting yeast, for instance, that 
it yields sugar when boiled with dilute acids. C. H. B. 


Self-fermentation of Yeast. By V. Lenmann (Zeit. physiol. Chem., 
9, 563).—The author has investigated the changes in the composition 
of the yeast substance, in regard to the resolution of nuclein into its 
basic constituents, hypoxanthine, xanthine, and guanine, which accom- 
pany the process of self-fermentation. The quartities of these bases 
were determined as products of resolution by boiling the yeast with 
dilute sulphuric acid (1) in the original yeast (3V0 grams); (II) 
after standing diffused in water (100 c.c.) for 24 hours at the ordinary 
temperature ; (II1) after digestion under the same conditions as in 
(11), but at the temperature of 38—40°. 

The results of two series of experiments are contained in the fol- 
lowing table, in which the quantities of guanine and xanthine are 
given jointly :— 
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I. II. ITT. 
Hypoxanthine 02101 02188 0:0212 
Guanine and xanthine 0°0902 0-0871 01324 


I. II. IIT. 
Hypoxanthine 0°1606 01736 0°0239 
Guanine and xanthine 00509 0°1337 


At the ordinary temperature, therefore, traces only of these bases 
are liberated ; at the higher temperature (III), on the other hand, the 
quantity of hypoxanthine suffers diminution, that of guanine and 
xanthine being increased. C. F. C. 


Selective Fermentation of Invert Sugar. By H. Leptay 
(Compt. rend., 101, 479—482).—A criticism of Bourquelot and 
Maumené’s recent papers on selective fermentation (this vol., p. 1003, 


and 1085). The author maintains the accuracy of Dubrunfaut’s obser- 
vations. C. H. B. 


The Succinic Acid Ferment and its Action on Cane-sugar. 
By J. F. Terxerra (Bied. Centr., 1885, 493—494).—By this ferment 
is understood the microbe which develops in dilute solutions of ammo- 
nium tartrate and nutritive salts, converting them into the ammonium 
salts of carbonic, acetic, formic, and especially succinic acids. The 
author has succeeded in cultivating pure growths. Under the micro- 
scope the bacteria appear from 0°6—0°001 mm. diameter, and from 2°5 to 
0:004 mm. long. They are mobile and are furnished with processes, at 
the ends of which accumulations of plasma are visible ; pure mineral 
solutions are not favourable to development; cabbage soup with 
3 per cent. of glycerol is the best culture fluid. In different media, 
the bacterium appears to assume different forms; in sour milk, beer 
wort, and urine with 10 per cent. sugar, it takes a cylindrical form ; 
in old beef extract, weak Liebig extract, in cabbage soup, with or 
without glycerol, and in asparagine solutions it is longer, and resembles 
a bacillus. The ferment assumes very peculiar but irregular shapes 
on the surface of 3 per cent. cane-sugar solutions to which a little 
flesh-broth has been added. Strong acids prevent its development, and 
air is very injurious, long keeping is also unfavourable ; a temperature 
of 41°5° is advantageous, but if it reaches 60° development is arrested. 
The action of the bacterium on cane-sugar is slow, but its products 
are the same as in the decomposition of tartaric acid, with the addi- 
tion of alcohol. Sugar manufacturers need not dread the ferment, 
their operations requiring a temperature of 60°, which kills it. 

J. F. 

Electrical Researches. By Hotperietss (Bied. Centr., 1885, 
392—393).—The object of the researches was to determine what 
influence, if any, was exerted on a crop of roots and potatoes by a 
weak galvanic current passing through the soil. In the field, copper 
plates, 50 by 80 cm. square, were sunk vertically, so that one plate 
covered two drills; the plates were 56 m. distant, and were connected 
with 14 Meidinger elements. A further experiment consisted of a 
combination of zine and copper plates without a battery, placed at 
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a distance of 33 m. apart; lastly, a third experiment was made with 
another arrangement of pairs of plates, whereby a stronger current 
was produced. Results: a constant current was observed ; no influence 
seems to have been exerted on the growth of the crop as regards quality 
or quantity, when under the influence of the first arrangement; under 
the second set of conditions, the crop at first was forwarded, but not 
later on; an increase in yield amounting to 15—24 per cent. was 
remarked in the latter case. E. W. P. 


Deviation of Roots from the Normal Varieties of Growth 
(Aérotropism). By H. Mouiscu (Bied. Centr., 1885, 402—403).— 
Roots partly in water experience an irregular mutation; after slight 
immersion they grow more or less horizontally, and even turn to the 
surface of the water; this is probably due to the different amounts of 
oxygen present in the various layers. Experiments were made with 
maize and peas, and it was so arranged that they should receive dif- 
ferent quantities of oxygen on opposite sides; the roots either bent 
away from the richer atmosphere, or during the first two hours they 
bent towards it, and then away from it. This action is explained by 
the “retarding influence exerted by oxygen on the linear growth of 
the concave side.” According as gases cause a bending towards or 
from them, we have positive and negative aérotropism. The action 
is more marked when carbonic anhydride, chlorine, &c., is used instead 
of oxygen. E. W. P. 


Gas contained in Floating and Submerged Leaves. By N. 
Grénant and J. Perrovu (Compt. rend., 101, 485—486).—The authors 
have extracted, in a vacuum at 50° and 100° respectively, the gases 
contained in the floating and submerged leaves of various aquatic 
plants under different conditions of light, and have analysed the 
gases. The results show that the elements constituting the paren. 
chyma of floating and submerged leaves live in an interior medium 
somewhat poor in oxygen. There is always a great difference, so far 
as regards the proportion of oxygen, between the gases extracted 
from the leaves, the surrounding atmosphere, and the gases ex- 
tracted from the water. In bright sunshine, however, the proportion 
of oxygen in the leaves is considerably increased. C. H. B. 


Formation of Sulphates in Germination. By E. Scuutze (Zeit. 
physiol. Chem., 9, 616).—The author points out, in regard to a recent 
paper by Tammann on this subject (ibid., 9, 416), that Kellner, whose 
statements on the question of the increase of sulphuric acid during 
the germination of peas are therein disproved, had himself already 
corrected what his later investigations (Phytoch. Unters., 1, 58) had 
shown to be erroneous. C. F. C. 


So-called Sour Rot of Grapes. By K. Porrete (Bied. Centr., 
1885, 403—404).—The caterpillar of the Tortix wana does much 
damage to grapes; if it attacks the hard berry, the berry becomes 
acid and harder ; if, however, sugar has formed in the berry, then many 
ferments are introduced into the mash, and the wine is deteriorated. 
If the worm attacks ripe berries, then Pencilliwm glaucum and Asper. 
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gillus glaucus form in the wound; the growth of this mildew may close 
up the entrance, when the whole contents of the berry rot, and quan- 
tities of bacteria are produced, which destroy the mycelium. If the 
opening remains open, the contents also decompose, Saccharomyces 
ellips. and Saccharomyces aspiculotus are produced, then alcohol is 
formed, which is again changed into carbonic anhydride and water, 
but more frequently into acetic acid. Should heavy rain fall, then 
these affected grapes will do no harm to the must, as they will be 
washed clean, and only the husks remain. E. W. P. 


Influence of Calcium Sulphide on Barley. By J. Firrsocey 
and others (Bied. Centr., 1885, 385—392).—The material employed 
to ascertain the effect of calcium sulphide on the growth of barley was 
the ash of two sorts of brown coal, containing 3°85 and 2°74 per cent. 
respectively of the compound. A known quantity of artificially pre- 
pared sulphide was also used, mixed with the usual mixture of plant 
food, together with sand. In the earliest stages of growth, the harm- 
ful action was perceptible, and as growth proceeded the poisonous 
action showed itself by producing white and brown markings on the 
leaves, which markings gradually spread over the whole leaf. These 
spots, when microscopically examined, were found to indicate the 
cells which were empty and destitute of chlorophyll; moreover, the 
presence of calcium sulphide seemed to retard growth. This action 
seems to be due to the tormation of sulphuretted hydrogen, produced 
by the medium of water, the oxygen of the soil also being removed 
from the service of the plants. It was thought probable that the 
calcium hydroxide formed by the decomposition of the sulphide might 
also prove detrimental ; yet no harm seemed to arise from this com- 
pound when added within certain limits, consequently as the hydroxide 
formed by double decomposition lies within these limits, it is concluded 
that it exercises no influence. E. W. P. 


Effect of Rain on the Quality of Hay. By W. Evattne (Bied. 
Centr., 1885, 421).—Rain removes protein and amido-compounds, but 
increases the fibre, but this action only occurs when the hay has been 
first thoroughly wetted. E. W. P. 


Valuation of Hay. By F. Scuinpier (Bied. Centr., 1885, 459— 
463).—The ordinary method of judging the quality of hay is by its 
appearance and smell, no scientific mode of examination being 
known. The author proposes sorting the sample botanically into four 
qualities and weighing them, thus forming an approximately scieutific 
standard. His classification is Graminacee, acid grasses, Leguminose, 
and refuse or weeds, the nutritive value standing in direct proportion 
to the quantity of Leguminose, and inversely to the acid grasses. 

The system requires a good knowledge of the various kinds of 
grass. J. F. 


Protection of Potatoes against Disease. By J. L. JENsEN 
(Bied. Centr., 1885 473—476).—The author defends his system of 
protecting potatoes against disease by earthing up the stalks; the 
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depth of earth must be at least 26 to 30 cm., so that when the tubers 
form they are covered with at least 10 to 12 cm. of soil, the drills not 
being nearer together than 80 cm., and the operation should be carried 
out some ten days before the flowering of the plants, or as soon as the 
stalks are strong enough to bear the additional weight of earth ; as 
much as indicated should be put on, but not enough to bend the 
stalks. 

From 105 experiments in Denmark, Norway, and Sweden the 
author concludes that when properly carried out, the health of the 
crop is greatly improved, and the yield not diminished. J. F. 


Desiccation of Seed Potatoes. By Anpraz (Bied. Centr., 1885, 
472—473).—Experiments on the loss of weight by four kinds of 
potatoes exposed on hurdles in a closed but ventilated chamber; the 
loss, naturally, was proportional to the increase of temperature, and 
the cut samples lost more than the whole tubers. J. F. 


Shaded and Unshaded Sugar-beets. By B. Lacn (Bied. 
Centr., 1885, 394—396).—Sugar-beet grown under the shade of trees 
is neither so heavy in the crop nor so rich in sugar as beet grown in 
the open ; but the shaded beet continues to produce sugar fora longer 
period than the other, because, being shaded, there is more moisture, 
the absence of which retards the further growth of the beet in the 
open. E. W. P. 


Cultivation and Composition of Sorghum. By Troscuxr 
(Bied. Centr., 1885, 396—398).—Sorghum should be sown in May 
(Pomerania) in 18-inch drills, and thinned in July ; blossoming com- 
mences on lst September, and finishes on the 12th. The composition 
at the time of (1) thinning, (2) of blossoming, (3) of end of blossom, 
(4) of ripening of stem, is as follows :— 
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The author recommends its use as green fodder. E. W. P. 


Starch Refuse as Fodder. By O. Saare (Bied. Centr., 1885, 
465—467).—A great proportion of the nutritive matter in starch- 
waste is generally lost when ordinary means are employed for its 
utilisation. The author describes a process devised by Kette, a large 
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farmer, which he considers a great improvement. It is an arrange. 
ment by which the pulp is received from the machines and allowed to 
filter in heavy sacks suitably arranged, after which pressure is applied 
by means of wooden wedges; half the water is thus expressed. The 
substance is next mixed with the water from which the starch has 
been precipitated, and boiled for fodder. The result appears to be 
satisfactory. J. F. 


Influence of different Systems of applying Manures. By C. 
v. TautpHéus and E. Wottny (Bied. Centr., 1885, 447—459).—Ex. 
periments were made by the authors and others on the influence of 
various methods of applying manures, namely, saturating the soil with 
solutions of nutritive salts, manuring in drills, placing manure in the 
holes where plants are to be afterwards put, and transplanting roots 
into a mass of soil mixed with moist manures. 

As far as can be learned from laboratory experiments, the authors 
favour the sowing of the manures in drills or spreading it broadcast, 
the other methods showing no advantages ; the last-named, planting 
in a mass of moist earth and manure, was decidedly hurtful to the 
plants experimented on. 


Various Manure Materials. By P. Waaner and others (Bied. 
Centr., 442—444).—Wool-dust is produced in large quantities; the 
spinning mills of Belgium alone offer annually 20,000,000 kilos., 
but the variations in its value are very considerable; in 29 samples 
examined by Wagner, the nitrogen ranged from 1°51 per cent. to 
10°40 per cent., and he advises that the material should be purchased 
on the basis of its nitrogen contents, and great precautions taken in 
drawing the sample; he values the nitrogen in wool-dust at little more 
than half that of Chili saltpetre. 

Tanners’ offal consists in great measure of mineral matter, and its 
organic matter gives up its nitrogen with great difficulty. The ash 
contains traces of calcium sulphide which is injurious to the vegeta- 
tion, but not to the extent generally suspected. The author considers 
this a good manure for meadows if spread in autumn, after having 
been treated with freshly-burnt lime and left covered up with earth 
for about two months. 

Ground oil-cake refuse was found to contain nitrogen, 4°22; phos- 
phorice acid, 18; potash, 0°8 per cent. The use of this manure is 
recommended for potatoes with the addition of superphosphate, and 
with sulphate of potash and magnesia for tobacco. Concentrated 
osmose-water has hitherto been considered injurious when applied to 
sugar-beets. A. Wagner, however, bas obtained good results from its 
use. Six portions of land were sown, one treated heavily with stable 
manure, the other five with various proportions of concentrated 
osmose-water. The yield of these latter was larger, both in gross 
weight of root and net sugar, so that with proper precautions this 
material may be successfully employed as manure. J. 


Chili Saltpetre or Ammonium Sulphate. By M. Mircker 
(Bied. Centr., 1885, 439—442).—The author regrets the large sums of 
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money sent out of Germany for the purchase of Chili saltpetre, and 
urges the use of ammonium sulphate of home manufacture as a sub- 
stitute. He examines the relative values of the two substances as 
fertilisers, and refers to the experiments of Lawes and Gilbert, which 
show a slight inferiority in the results obtained by the use of the 
ammonium salt. He thinks that it can only successfully compete with 
sodium nitrate when it is so much lower in price that larger quantities 
ean be used, and he looks forward to a time in the aear future when 
the ammonia from coke-ovens and similar sources may be utilised 
cheaply, aud so bring about such a condition of things. J. F. 


Sugar-beet and Phosphates. By A. Lapurzau (Bied. Cenir., 
1885, 361).—Roots grown on land containing 0°640 per 1000 (0°125 
soluble in acetic acid) of phosphoric acid, were equally affected by 
the application of soluble or precipitated phosphates. E. W. P. 


Analytical Chemistry. 


Laboratory Apparatus for the Production of Uniform Tem- 
peratures. (Dingl. polyt. J., 256, 452—456.) 


Silver Iodide as a Blowpipe Reagent. By P. Casamasor (Chem. 
News, 52, 1—2).—The author proceeds as follows to obtain the iodide 
reaction with various metals before the blowpipe (compare Wheeler 
and Ludeking, this vol., p. 596). The substance is mixed into a paste 
with silver iodide and powdered charcoal, and the mixture is placed at 
one end of an open glass tube. On heating the mixture before the 
blowpipe, the deposition of iodide soon occurs. Characteristic deposits 
are formed with mercury, bismuth, iron, thallium, and molybdenum; 


lead and tin both give bright-yellow deposits. D. A. L. 


Lakmoid and other Indicators. By R.T. Taomson (Chem. News, 
52, 18—20, 29—32).—The author has made numerous experiments 
with Jakmoid, and compares it with the other indicators he has already 
investigated (compare Abstr., 1884, 691, 869, &c.). Blue and red 
lakmoid-paper may be prepared in a manner similar to litmus-papers ; 
the colour is fast, and does not wash out with water ; the red is some- 
what purple in tone, and is apt to deceive those accustomed to litmus- 
red. Lakmoid may be used either in solution or as paper, but it is 
preferable in the latter form, especially with cold liquids. With regard 
to its delicacy, in the absence of interfering agents, lakmoid ranks 
with rosolic acid, phenacetolin, and phenolphthalein, being somewhat 
superior to litmus and methyl-orange. Either in solution or as paper, 
it gives very delicate end reactions in the titration of alkali in pure 
hydroxides of Na, K, NH,, Ca, and Ba, and in arsenites and silicates 
of Na and K, and in the estimation of free HCl, H,SQ,, or HNO, 
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with soda. In the estimation of alkali in carbonates and hydrogen 
carbonates of K, Na, and NH,, very accurate results are obtained with 
lakmoid-paper in the cold; red paper indicates the smallest trace of 
alkali, whereas the blue under such conditions is slightly affected by 
carbonic anhydride, but a few seconds’ exposure to the air is sufficient 
to dispel the faint redness. Lakmoid is applied to the estimation of the 
base in the carbonates of Ba, Ca, Mg, in the same fashion as the other 
indicators, that is, by adding excess of acid and titrating back with 
soda. The author supports Draper’s statement (this vol., p. 931) as 
to the sensitiveness of lakmoid towards calcium and magnesium car- 
bonates, and recommends it for use in Hehner’s method for deter- 
mining hardness of waters as described (Abstr., 1884, 692). With 
sulphides, the liberated hydrogen sulphide bleaches lakmoid; the blue 
colour is reproduced on adding excess of soda, but only to be bleached 
again when hydrogen sulphide is liberated. Lakmoid-paper may, 
however, be used, and gives trustworthy results, the whole of the base 
in K, Na, and NH, sulphides being estimated. With sulphites, the 
hydrogen sulphites, and with phosphates and arsenates the dihydrogen 
salts are neutral to lakmoid; hence when this indicator is employed 
50 per cent. of the base is determined in Na, K, NH,, Ca, and Mg 
sulphites, and in Na, K, NH,, and Ca hydrogen phosphates, or in Na, K, 
and NH, hydrogen arsenates ; litmus only indicates about 17 per cent, 
of soda in sodium sulphite, and about 13 per cent. in sodium phos- 
phate. Lakmoid is sensitive to the alkalinity of borates of K, Na, 
NH,, Ca, Ba, and Mg, and hence resembles methyl-orange in this as 
well as in its action with phosphates, and in fact lakmoid-paper may be 
used in preference to methyl-orange for the estimation of phosphoric 
acid, and for borates, when insoluble matter is present. Again, like 
methyl-orange, and unlike litmus, lakmoid shows an alkaline reaction 
with alumina. Dichromates are neutral to lakmoid, whilst chromates 
are alkaline; hence with this indicator we are able to determine the 
quantity of chromate or of free chromic acid in a sample of dichro- 
mate; the fastness of the colour is here turned to account, for the 
highly coloured chromate can be washed off the paper without affect- 
ing the lakmoid colour. Sodium thiosulphate, ferrous, copper, and 
zinc sulphates, and ferrous and cupric chlorides, are all neutral to 
lakmoid, whereas most of them are more or less alkaline or acid to 
litmus. Lakmoid can therefore be used for determining free acid in 
commercial ammonium sulphate. Lakmoid cannot be used for the 
estimation of oxalic, acetic, tartaric, or citric acids; litmus-paper is 
good for oxalic and tartaric acid, whilst phenolphthalein is the only 
good indicator for acetic and citric acids. With lactic acid, litmus 
gives accurate results, rosolic acid is satisfactory, but phenolphthalein 
is the most delicate; whilst phenacetolin, methyl-orange, and lakmoid 
are useless. Fresh milk is alkaline to lakmoid-paper, neutral to litmus, 
and acid to phenolphthalein. The alkalinity to lakmoid and the 
acidity to phenolphthalein are each equal in extent to the alkalinity of 
the milk ash. Sour milk, even after three weeks, is still alkaline to 
lakmoid, and it is only slightly acid to this indicator when thoroughly 
decomposed. With sour milk, litmus registers the acquired acidity ; 
phenolphthalein indicates in addition the excess due to its sensitiveness 
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for fresh milk. Litmus must be used when neutralising milk before 
the extraction of the fat. Litmus is the best indicator for estimating 
the acidity of urine. Urine is alkaline to lakmoid, and in fact this alka- 
linity is greater than its acidity for litmus. Strong alcohol does not 
interfere with the accuracy of phenolphthalein, phenacetolin, rosolic 
acid, or red lakmoid-paper, but it impairs the delicacy of blue litmus- 
paper, of blue lakmoid-paper, and of methyl-orange. Dilute alcohol 
does not affect these indicators. If, however, blue lakmoid-paper is 
well immersed in alcohol, then withdrawn, and the alcohol evaporated 
from the paper by gently heating, any acid reaction will soon appear. 
With lakmoid, phenol is neutral, and saliva is strongly alkaline. 
There is evidently a great difference between lakmoid and litmus. 
D. A. L. 

Dimethylamidoazobenzene as an Indicator in Alkalimetry. 
By B. Fiscuer and O. Puiwipp (Arch. Pharm. [3], 22, 434—438).— 
Methyl-orange is frequently employed as an indicator, but the variable 
composition of the commercial article has perhaps hindered its 
general application; moreover, the change in colour from orange to 
carnation-red is not very striking. These difficulties disappear when 
dimethylamidoazobenzene is used. This compound is easily prepared 
in the pure state ; and the end reaction is indicated by a sharp change 
from lemon-yellow to carnation-red. To prepare the reagent, 9°3 grams 
(1 mol.) of aniline are dissolved in 30 grams (2 mols.) hydrochloric acid 
(25 per cent.), and the diluted and well-cooled liquid is treated with 
a solution of 7 grams (1 mol.) sodium nitrite in water, stirring well. 
In a short time, the liquid is poured into a solution of 12 grams 
(1 mol.) dimethylaniline in 15 grams hydrochloric acid, and after 
remaining a while sufficient sodium acetate (about 30 grams) is 
added to produce a distinct odour of acetic acid. The crystals which 
separate are recrystallised from alcohol; their melting point lies about 
115°. For use, an alcoholic solution (1 : 200) is made up, and about 
five drops are added to each 100 c.c. of liquid to be titrated. Experi- 
ments detailed show the delicacy of the indicator. Carbonic acid does 
not affect the colour. The various acids give reds of different tints. 
Test-papers did not give good .results, probably owing to the reagent 
being too strongly fixed by the fibre; but gypsum plates moistened 
with the alcoholic solution answered well. J. T. 


Volumetric Estimation of Sulphur. By N. v. Ktosuxow 
(Ber., 18, 1861—1869).—It is well known that nascent hydrogen 
reduces sulphurous anhydride to hydrogen sulphide, but its action on 
free sulphur has been but little investigated. The author finds that 
under suitable conditions finely-divided sulphur is completely con- 
verted into hydrogen sulphide by the action of nascent hydrogen, and 
proposes the following method (based on these reactions) for the 
estimation of the total sulphur in any substance decomposable by 
hydrochloric acid, in place of the troublesome method of oxidation at 
present employed. 

A weighed quantity of the substance to be analysed is introduced 
into a decomposing flask with excess of granulated zinc (free from 
sulphur and arsenic) and a suitable quantity of water. The flask is 
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closed, and a stream of hydrogen passed through to displace all the air. 
Hydrochloric acid is then added slowly by means of a thistle funnel, 
and the evolved sulphuretted hydrogen passed into a known quantity 
of standard iodine solution. If free sulphur is liberated during the 
reaction, the flask should be cooled and the evolution of hydrogen 
moderated (as free sulphur is more easily acted on at a low tempera- 
ture), but if only sulphurous acid is formed no cooling is necessary. 
Towards the end of the reaction the flask should be gradually heated 
to 70—80°. A slow current of hydrogen should be passed during the 
reaction, and a more rapid one when the whole of the zinc has been 
dissolved, so as to sweep out the last traces of hydrogen sulphide. 
The hydrogen sulphide is then estimated by titration. The sulphur 
liberated as sulphuric acid is of course not acted on by nascent hydro- 
gen, and remains in the decomposing flask; it is estimated as barium 
sulphate in the usual way. The sum of the sulphur obtained as sul- 
phate and as hydrogen sulphide gives the total sulphur present. The 
author has obtained very good results by this method, and considers 
it much quicker and more simple than the oxidation methods. 
ie A 

Examination of Iron and Steel. (Dingl. polyt. J., 256, 546— 
549.)—For the estimation of phosphorus in iron and steel, the molyb- 
date method is preferred, as the magnesia method is deficient in 
accuracy for the determination of smali quantities of phosphorus. 
The phosphorus present in the metal is weighed as ammonium 
phospho-molybdate, using the precautions recommended by Finkener 
(Abstr., 1879, 275). On evaporating the nitric acid solution and 
gently igniting the residue as described by Finkener, a higher per- 
centage of phosphorus (as much as 30 per cent. more) is obtained than 
when the residue is not heated above 100°, a circumstance which, 
although not yet explained, should not be disregarded. 

In order to estimate titanium in iron and its ores, Ledebur (Chem. 
Zeit., 1885, 483) employs the following method :—2 to 5 grams of ore are 
treated with concentrated hydrochloric acid and evaporated to dryness 
on the water-bath. The residue is heated with a small amount of hydro- 
chloric acid, diluted with water, filtered, and washed with cold water. 
The residue on the filter is dried, fused with sodium and potassium 
carbonates, the mass dissolved in water, treated with an excess of 
* hydrochloric acid, and evaporated on the water-bath. To the residue, 
concentrated hydrochloric acid is added, the mixture is heated gently 
for a time, then diluted with cold water, filtered, and washed with 
cold water. The two filtrates are mixed together, and generally con- 
tain all the titanic acid, so that the silica on the filter dissolves com- 
pletely when boiled with sodium carbonate. The titanic acid solution 
is treated with sufficient sulphuric acid to convert all chlorides present 
into sulphates, and is evaporated to expel all the hydrochloric acid. 
After cooling, the solution is diluted with water, treated with sul- 
phurous acid or hydrogen sodium sulphite, and heated gently to 
reduce the iron present. The solution is then neutralised with sodium 
carbonate, so that no permanent precipitate forms, and is heated 
to boiling for two hours. The evaporated water is replaced from time 
to time, and small quantities of hydrogen sodium sulphite are added 
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to prevent oxidation. The total titanic acid is thus precipitated, also 
the phosphoric acid and some iron. The solution is filtered, and the 
precipitate washed with water. It is then dried, fused with sodium 
and potassium carbonates, and treated with water, whereby the phos- 
phoric acid is dissolved; the residue, containing sodium titanate and 
ferric oxide, is treated with sulphuric acid, boiled, diluted with water, 
reduced with hydrogen sodium sulphite,; neutralised with sodium car- 
bonate, and the titanic acid precipitated by boiling for two hours as 
before. The precipitate, which should be quite colourless, is. filtered, 
washed, ignited, and weighed. To determine titanium in pig iron, 
15 grams are dissolved in nitric acid, evaporated, and heated to 
eliminate carbon compounds and expel nitric acid. The residue is 
dissolved in concentrated hydrochloric acid, diluted with water, and 
filtered. The residue on the filter, after washing and drying, is fused 
with sodium carbonate and potassium nitrate, the silica separated by 
evaporation with hydrochloric acid, and the process continued as 
above described. D. B. 


Estimation of Carbon in Iron and Steel. By T. Turner 
(Chem. News, 52, 15—17).—In the process recommended, iron is 
dissolved in cupric chloride, steel in hydrochloric acid ; the solution is 
filtered through a tube-filter, constructed in the manner described 
below, and the residue burnt in the same tube in a current of air. 
The filter is made from.a piece of combustion-tube drawn ont at one 
end; the total length of the piece of tube is 11 inches, the wide part 


being 8 inches long. The constricted aperture is closed by a small 
baked clay pea. Upon this:about half an inch of pure sand is placed, 
then follows:a small plug of asbestos, and about a quarter of an inch 
of sand. The other simple but necessary arrangements and apparatus 
are fully described in the paper. Good results have been obtained. 
D. A. L. 


Estimation of Sulphur in Steel and Iron. By J. Pérer 
(Bull. Soc. Chim., 44, 16—17).—10 grams of the sample are dissolved 
in hydrochloric acid, at first in the cold and finally at 100°, the gases 
disengaged being passed through a depth of about 10 centimetres of a 
solution of potassium permanganate (50 to 60 grams per litre) con- 
tained in an ordinary test-glass. After all evolution of gas has ceased; 
20 c.c. of pure hydrochloric acid are added to the permanganate solu-. 
tion, and the whole boiled until the potassium permanganate is: re- 
duced. The sulphuric acid in the almost colourless solution,is.then, 
estimated in the usual way by means of barium chloride. Should 
the sample of iron contain a very high percentage of sulphur, it 
is advisable to take only 5 or even 2 grams, and to add a, small 
quantity of pure soda to the: permanganate solution. ‘The results. 
given by this method are. very satisfactory, agreeing completely 
with those obtained by oxidation with potassium chlorate and’ hydro- 
chloric acid. Silica is never found in the precipitate, even when 
operating with a ferrosilicon containing 12 per cent. of silicon. Ab- 
sorption-tubes cannot be used, owing to the difficulty of keeping the 
solution in them thoroughly mixed; unless the permanganate is 
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present in excess, there is danger of a deposit of sulphur being 
formed. A. P, 


Estimation of Potassium Permanganate and of Pyrolusite 
by Means of Hydrogen Peroxide. By G. Lunas (Ber., 18, 1872 
—1874).—In the Chemische Industrie, 1885, 161, the author proposed 
to determine the strength of permanganate solution by adding in 
his nitrometer an excess of hydrogen peroxide to a measured quantity 
of the solution acidified with sulphuric acid, and measuring the 
evolved oxygen, half of which is derived from the permanganate. All 
weighings are thus avoided. Martinon (Bull. Soc. Chim., 43, 355) 
states that when acidified permanganate is treated with hydrogen 
peroxide, manganic peroxide is formed. According to this view, only 
3 mols. oxygen would be liberated when 2 mols. permanganate (KMn0Q,) 
are acted on, whereas, according to Lunge’s reaction, 5 mols. oxygen 
should be liberated. In either case, half the oxygen would come from 
the permanganate and half from the peroxide. The author has re- 
peated his experiments, and finds that under the conditions given by 
him-—where an excess of peroxide is added at once and the evolved 
oxygen measured—his conclusions are correct. The above method may 
also be employed for the analysis of pyrolusite, the reaction (in the 
presence of sulphuric acid) being MnO, + H,O, = MnO + H,0 + O,. 
Of course, as pyrolusite often contains carbonates, the powdered sub- 
stance must be moistened with sulphuric acid in the decomposing 
flask before the peroxide is added, or the initial reading of the nitro- 
meter taken. 

The author also mentions that the nitrometer may be used for 
estimating zinc-dust and reduced iron powder by measuring the quan- 
tity of hydrogen evolved by the action of an acid. i. T. T. 


Valuation of Manganese Peroxide. By P. Cuarpentier (Compt. 
rend., 101, 316—318).— The manganese peroxide is heated with 
hydrochloric acid in a flask connected with a small empty flask, which 
is kept cool by means uf water, and in which any hydrochloric acid 
condenses, and a second flask containing a solution of pure ferrous 
sulphate (10 grams per litre) to absorb the chlorine. The last traces 
of chlorine are expelled from the first two flasks by means of a current 
of air, and the ferrous sulphate solution is mixed with a small quan- 
tity of ammonium chloride and a small quantity of potassium thio- 
cyanate, and a standard solution of potassium hydroxide (1 c.c. = 
0005 Fe) run in until the blood-red colour is discharged. 

In the second method, 3°884 grams of the peroxide is distilled with 
hydrochloric acid in a similar apparatus, and the chlorine absorbed 
in a litre of water containing 15°18 grams of silver nitrate. At the 
end of the distillation, the silver solution is mixed with a small quan- 
tity of ferric nitrate and titrated with a solution of potassium thio- 
cyanate of such strength that 500 divisions exactly precipitate 
15°18 grams of silver nitrate. C. H. B. 


Estimation of the Halogens in Organic Compounds. By 
C. Zutxowsky (Monatsh. Chem., 6, 447—454).—The method is a 
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modification of that described by Zulkowsky and Lepéz (this vol., 
p- 591). The combustion-tube is of the usual length and is filled in 
the following way :—First, a few pieces of unplatinised quartzite, then 
a layer, 45 cm. in length, of 5 per cent. platinised quartzite, and 
lastly a roll of platinum foil. By using this larger quantity of 
platinised quartzite, bromine as well as iodine is obtained entirely in 
the free state. 

In the estimation of bromine, about 30 c.c. of an aqueous solution 
of 2 grams of potassium iodide are put into a small flask fitted with a 
double-bored cork, through the one hole of which the bent end of the 
combustion-tube is passed, whilst a tube filled with glass wool, satu- 
rated with the potassium iodide solution, is fitted into the other hole: 
this ensures complete absorption of the gas. The oxygen is passed 
through an indicator provided with a manometer, in order that the 
rate at which it is passing into the combustion-tube may be accu- 
rately observed. When the combustion is over, the whole apparatus, 
including the combustion-tube, is washed out with water, and the 
amount of free iodine in the whole estimated with decinormal solu- 
tion of sodium thivsulphate. 

Chlorine estimations have to be made as previously described (loc. 
cit.), as, even with the greater length of platinised quartzite, most of 
the chlorine is given off as hydrogen chloride. N. H. M. 


Adulteration of Lemon Oil with Oil of Turpentine. By G. 
Hepre (Arch. Pharm. [3], 23, 349—350).—The lemon oil is heated in a 
dry test-tube with a piece of copper butyrate about the size of a pin’s 


head ; the temperature is slowly raised to 170°, but must not exceed 
180°. If the lemon oil is pure, the copper salt dissolves and colours 
the oil green. If turpentine oil is present, the oil becomes turbid, is 
coloured yellow, and reddish-yellow copper protoxide is separated. 
The difference between the pure and the adulterated oil is very 
marked, both when warm and after cooling. The test appears very 
suitable for bergamotte oil and orange-peel oil. J. T. 


Simple Estimation of Sugar in Beet. By H. Prtier (Bied. 
Oentn, 1885, 428).—10 to 13°024 or 16°20 grams of the mashed roots 
or sections are placed in a 100 c.c. flask, with long and narrow neck, 
50 ¢.c. water and 2—4 c.c. lead acetate solution are then added, the 
flask closed with a porcelain ball, and then weighed. Water is 
added up to the mark, and the whole is heated for 1 hour in a salt 
water-bath; then, after cooling, the 100 c.c. is made up, and the 
precipitate ‘filtered off; the figures now read off (?) give the per- 
centage of sugar, if 13° 024 grams have been used. E. W. P. 


Estimation of Sugar by Fehling’s Solution as conducted 
at the Municipal Laboratory in Paris. By C. Girarp (Ann. 
Chim. Phys. [6], 5, 143—144). 


Behaviour of Tannin with Fehling’s Solution. By A. 
SonNENSCHEIN (Dingl. polyt. J., 256, 555).—For the determination of 
sugar in wine, Fehling’s solution is used almost exclusively. As, 
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however, the results are deficient in accuracy, it was thought that 
other ingredients present besides grape-sugar might reduce the 
Fehling’s solution. The author, therefore, examined the action of 
tannin on this solution, and found that it reduces it, 1 gram 
CuO corresponding with 0°4126 tannin. Glycerol acts in a similar 
manner. It was found that a number of other substances present in 
wine reduced Fehling’s solution; succinic acid, for instance. The 
results obtained with this reageut are, therefore, always too high. 
D 


Oxalic Acid in Plants. By Burrnetor and Anpri (Compt. 
rend., 101, 354—360).—The plant is bruised in a mortar, boiled with 
water for one hour, allowed to macerate for 24 hours, and the liquid 
decanted off and filtered. The residue is again extracted with warm 
water, and finally pressed. If it is required to extract the insoluble 
oxalates the water used for maceration must be mixed with 2U0—30 c.c. 
of strong hydrochloric acid for each 100 grams of plant. The mixed 
filtrates are acidified with hydrochloric acid (if this has not been 
already added), boiled, and again filtered. The filtrate is made alkaline 
with ammonia and mixed with an excess of bvric acid solution, 
which in presence of ammonium chloride prevents the precipitation of 
tartrates, racemates, citrates, &c., or redissolves these precipitates if 
already formed. The liquid is then strongly acidified with acetic acid, 
mixed with calcium acetate, heated below the boiling point for about 
an hour, and the impure calcium oxalate collected and washed. The 
precipitate is redissolved in hydrochloric acid, reprecipitated by 
ammonia with subsequent addition of acetic acid, and again col- 
lected. This treatment is repeated if necessary, and the purified pre- 
cipitate is finally weighed as such, converted into calcium sulphate, or 
treated with a large excess of sulphuric acid and the evolved carbonic 
oxide measured. 

The paper concludes with some determinations of the proportions 
of soluble and insoluble oxalates in different parts of Chenopodium 
quinoa, Amarantus caudatus, Mesembryanthemum cristallinum, and 
Rumex acetosa. C. H. B. 


Estimation of Fat in Palm-nut Meal. By V. Wit» (Landw. 
Versuchs-Stat., 32, 1—6).—The euthor prefers Soxhlet’s apparatus to 
all others, and uses it exclusively. ‘The time occupied in the extraction 
of the fat from most substances is 3 hours, but it depends on the tem- 
perature and the depth to which the flask containing the ether or 
other solvent is plunged in the water-bath ; the time taken to syphon 
off the ether at different temperatures is, at 60—63°, 6 to 7 minutes; 
70°, 3 minutes; 78°, 24 minutes; 80 — 82°, 14 minutes; 85°, 
1 minute; but above 80° the process goes on too fast, and there is 
not time for complete extraction. A cotton-seed cake with a high 
percentage of fat was extracted in 50 minutes at a temperature of 70 
—71l°. During this time the ether syphoned over 20 times; the per- 
centage of fat was 17°64, and only 0°24 per cent. was left unextracted. 
In a general way, such a rapid process may not be desirable, but it is 
useful as a control. 

The aathor’s experiments showing the necessity of finely grinding 
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palm-nuts before extracting the fat have already been quoted a. 
vol., p. 290). J. 


Estimation of Morphine in Opium. By F. A. Ftiicxicrr 
(Arch. Pharm. [3], 23, 254—269 and 289—29).—The anthor dis- 
cusses the difficulties surrounding the problem, and the various 
methods which have hitherto been proposed ; he also reviews criticisms 
of the method devised by himself, which is as follows :—8 grams of 
opium in powder are placed in a closed flask with 80 grams water, the 
mixture repeatedly shaken during half a day, and the mass then thrown 
on a folded filter of 125 mm. diameter. Usually 65—68 c.c. of liquid 
run through. 42°5 grams of the filtrate are taken as containing the 
morphine from 4 grams of opium, and this amount is placed in a light 
flask of not more than 100 c.c. capacity; 12 grams (14°7 c.c.) of 
alcohol of 0°815 sp. gr. at 15°, and 10 grams (13°73 c.c.) of ether are 
added; the solution still remains clear. Finally, 1 gram (1°04 c.c.) 
of ammonia of 0°960 sp. gr. is added to the brown mixture, above 
which, after shaking, a colourless layer of ether forms. The ether 
is indispensable, as it retains the narcotine in solution which would 
otherwise remain in the water. The chief advantage of the ether, 
however, is that the morphine crystallises out from the mixture of 
alcoho] and ether in a pure state. The flask is well stoppered and 
set aside; after about an hour traces of crystallisation appear, and, 
with occasional shaking, this is complete in 12 hours, but 12 hours 
more may be allowed without disadvantage. Two 100 mm. filters 
ure folded and placed in a well-covered funnel; after moistening 
with ether the ether layer is poured from the flask; 10 c.c. more 
ether are added to the flask, and then poured on the filter. Finally, 
the remaining liquid, along with the morphine, is thrown into the 
filter, and the flask is washed out with about 10 c.c. of the ether- 
alcohol mixture. The crystals are thrown back into the dry flask, dried 
at 100°, and weighed as hydrate, C,;H;.NO; + H.O, with 5°94 per cent. 
water. 

A sample repeatedly examined by the author and others gave 
0:-405—0°433 gram morphine for the 42°5 grams solution = 4 grams 
of the opium. The morphine obtained should always be examined as 
to its purity. A little is rubbed up with concentrated sulphuric acid 
and a little bismuth nitrate is strewn over it. If the nitrate contains 
overmuch nitric acid the morphine becomes red, otherwise brownish- 
black. Further, the morphine should dissolve completely in a hundred 
times its weight of lime-water ; at the most nothing but a slight floccu- 
lent residue should remain. If insoluble crystals are left these are 
narcotine, and should be quickly filtered and their weight subtracted 
from that of the morphine. J. T. 
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Technical Chemistry. 


Utilisation of Coal.gas for Heating and Cooking Purposes. 
(Dingl. polyt. J., 256, 534—541.) 


Aseptol. By E. Serrant (Compt. rend., 100, 1544—1547).—The 
author quotes further experiments to show that aseptol (orthohydroxy- 
phenylsulphonic acid) is superior to phenol or salicylic acid as an 
antiseptic. (See this vol., p. 1016.) C. H. B. 


The Employment of Korting’s Apparatus for Forcing the 
Gases through Sulphuric Acid Chambers. By Scueurer- 
Kestyer (Bull. Soc. Chim., 44, 98—101).—The large amount of 
resistance which currents of gases in sulphuric acid chambers have 
to overcome, and which is owing to the friction caused by the 
Glover’s and Gay-Lussac’s towers, and the form of pyrites furnaces 
employed, necessitates the use of an artificial draught ; for this purpose 
Korting’s apparatus may be most conveniently and economically 
employed. When no Glover's tower is used, it is placed at the 
entrance to the first chamber, and the steam employed is utilised in 
the manufacture of the acid; inconvenience is sometimes experienced, 
however, when the apparatus is in this position, owing to the de- 
position of selenium from the pyrites on the spindle, thus neces- 
sitating constant cleaning; it is, therefore, best to have duplicate 
machines that may be worked turn and turn about during cleaning 
and repairing operations. 

When a Glover's tower is used, the apparatus must be placed beyond 
the Gay-Lussac tower, as otherwise too much water is introduced 
into the chambers, and although less economical when used in this 
position, the apparatus is still quite practicable, and readily regulated. 
To prevent the corrosion to which the beass or copper of the apparatus 
is very liable, from the heated acid gases, it may be thinly plated with 
platinum; an attempt was made to employ porcelain, but it did not 
stand the heat sufficiently well. A. P. 


Magnesia Industry. By T. Scutoesine (Compt. rend., 101, 131— 
135).—The magnesium hydroxide obtained from sea-water (Abstr., 
1881, 1087 and 1180) can be purified from the sodium chloride which 
it contains by repeated treatment with fresh water, and can then be 
used for the manufacture of infusible magnesia bricks. When heated 
to redness, it loses its water and contracts, and at a white heat it con- 
tracts still further, but if kept at this temperature for a short time it 
undergoes no further change when heated again. The calcined 
magnesia is very hard, and when ground yields a sandy powder with 
no tendency to cohere. In order to convert it into bricks, 4 parts 
by weight ur 2 vols. of the magnesia which has been heated at a 
white heat, are mixed with 1 part by weight, or 1 vol. of magnesia 
which has been heated only to redness, and the mixture is sub- 
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jected to a pressure of about 10,000 kilos. per square decimetre. 
The compressed bricks are then heated for a short time at a white 
heat in a circulating furnace burning gas or some liquid fuel. If 
the bricks have been subjected to the pressure given, they undergo 
very little contraction in the furnace, and do not alter in shape, but 
if they have not been thus compressed, the contraction is sufficient to 
destroy the shape of the brick. C. H. B. 


Progress in Metallurgy. By Miter and others (Dingl. polyt. 
J., 256, 506—513).—For the production of the best steel, the steel 
crucible process is said to be indispensable. At an Austrian steel 
works the graphite used for the preparation of the crucible consists 
of— 

C. SiV,, -AlOs. Fe. CaO. H,0. 
75 13 8 18 0-2 2 


whilst the clay employed has the following composition :— 


Si0,. Al,O» Fe,03. K,0. MgO. H,0. 
50°1 33°6 2°8 32 05 101 


The crucibles receive a charge of 20 to 30 kilos., and are heated by 
means of a Siemens furnace. To manufacture hard steel, the heating 
is continued for five hours, whilst for softer qualities six hours’ heat- 
ing is required. It was found that the steel had absorbed 0°3 per 
cent. of silicon, and 0°2 per cent. of carbon from the substance of the 
crucible. Manganese dioxide was reduced by the steel, but at the 
same time the amount of silicon which was found to migrate from 
the crucible to the steel was diminished. On introducing furnace 
gases into the crucible, the carbon only was affected, the silicon and 
manganese remaining unaltered. 

According to L. Schneider the great resistance which tungsten 
steel offers to atmospheric influences, and the property of yielding a 
fine damask surface, is due to the presence of tungsten. The hard- 
ness of steel is increased by the addition of tungsten, but, unlike 
carbon, silicon, and phosphorus, it does not form chemical combina- 
tions with iron. Hence, in order to manufacture very hard steel, a 
large addition of tungsten is necessary. 

For the purification of copper, W. Braun proposes to pass a current 
of gaseous hydrogen chloride through the fused metal, whereby all 
metallic oxides, including the cuprous oxide, are removed as volatile 
chlorides. A very pure copper of low electrical resistance is obtained. 
It may be cast free from blowholes in moulds filled with any neutral 
gas (for instance, carbonic anhydride or coal-gas). The process of 
poting copper is said to be superseded by this treatment with hydrogen 
chloride. 

According to A. Ledebur the estimation of oxygen in metals and 
alloys should be effected by ignition in a current of hydrogen. The 
following percentages of oxygen were found in a number of metals and 
alloys examined by him :— 
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Ordinary commercial copper 

Copper-plate 

Copper fused and cast under a layer of salt 

Cast bronze containing 4 per cent. tin from the gun factory 
of Spandau 

Gun-metal containing 10 per cent. tin from the same 
source 

Bell metal from a broken bell, composed of 72°5 per cent. 
copper, 23°7 per cent. tin, and 1°8 per cent. of lead.... 

Manganese bronze from Spandau, cast with 0°14 per cent. 
manganese, 1°55 per cent. iron, and 5°86 per cent. 

Phosphorised bronze from Spandau with 0°004 os cent. 
phosphorus... cccccccces oe oe 

Berlin cast brass . cece cece sececesecs Coss cccccccens oe 

Vienna cast brass 

Cast nickel, brittle 

Malleable nickel (prepared without addition of magnesium) 

Fleitmann’s nickel plate (produced with addition of 
magnesium) from Iserlohn. Malleable..........5¢.. 

German silver, cast....... os 6006 eeees TTT 


Alcoholic Ferments. By E. C. Hansen (Bied. Centr., 1885, 
417—418).—A ferment has been found in cow-dung and in split ripe 
fruit, which produces cells like those of saccharomyces ; in their action 


they resemble the upper ferment, and form a membrane of mycoderma 
on the surface of the liquid. Consequently this resembles Bonorden’s 
Monilia candida ; compared with Saccharomyces cerevisee its action is 
slow ; monilia is distinguished from all other ferments by fermenting 


saccharose without formation of intermediate products. 


E. W. P. 


A New Alcoholic Ferment which does not Invert Sugar. By 
J. F. Terxerra (Bied. Cenfr., 1885, 416—417).—Brews made at 
Busalla were found to be gradually losing their character, and the 
yeast on examination was found to contain a special ferment, which it 
was possible to isolate. The cells are globular, ;g55 to goo mm. 
broad, and do not invert saccharose ; possibly this ferment may be 
used to separate glucose from molasses, for the glucose would be 
converted into alcohol, whilst saccharose would remain unaltered. 


E. W. P. 
Frothy Fermentation. By M. Mircxer(Bied. Cent., 1885, 490— 


492).—In the manufacture of potato spirit, a certain form of fer- 
mentation occurs, in which the mash is covered with foam when the 
temperature reaches 25°; this causes trouble and sometimes loss to 
the distiller. Delbriick has microscopically examined the yeast which 
causes it, but finds it healthy; the yield of alcohol from the mash is 
not reduced; the inconvenience is therefore only mechanical; the 
author thinks it is due to the employment of unripe potatoes or 
immature yeast. He suggests certain precautions. J. F. 


TECHNICAL CHEMISTRY. 1169 


Properties of Malting Barley. By M. Miroxer (Bied. Cenir., 
1885, 485--487).—Brewers prefer barley which contains the largest 
amount of starch and the least of proteid bodies; these latter yield 
extractives which pass into the wort, render the beer turbid, and 
injure its keeping qualities. Grain which has a fine thin husk is 
found to yield the largest amount of starch; the seeds should be full 
and rounded, the percentage of husk in such being smallest. 

Some samples examined by the author contained from 19 to 33 
grains to the gram ; he thinks a fair average would be 25. The best 
samples showed but 6°5 per cent. of husk; the worst gave 142. He 
thinks 10 per cent. should be expected in average samples. A bright 
colour indicates soundness; grains damaged by rain are browned at 
the ends, the barley must also sprout easily ; an apparatus for testing 
that property is in the market. 

Brewers, in purchasing, seek for mild, brittle grain, and give the 
best price for it, whilst hard vitreous corn is neglected. This descrip- 
tion is, however, suitable for distillers, as its greater nitrogenous 
contents afford nutriment to the new yeast. The author finds from 
numerous experiments that manuring with sodium nitrate increases 
the percentage of nitrogen in the crop. J. F. 


Progress in Brewing. (Diagl. polyt. J., 256, 456—464.)—This 
paper is an abstract from the Report of the meeting of the Brewery 
Institute in Berlin. 

According to Hayduck the value of hops in their effect on the keep- 
ing power of beer is due toa substance which arrests the development 
of fungoid growth, and depends also on the quantity of tannin con- 
tained in the hops, the albuminous matter being coagulated by this 
constituent. Yeast is not affected by the hops, on the contrary, their 
presence is beneticial, inasmuch as the yeast is fed by the nutritious 
matter of the hops. The antiseptic action of different kinds of hops 
is not, however, the same, although in this respect inferior qualities 
are as effective as the better kinds, the difference appears to be due to 
the age, fresh hops giving the best results. There was no perceptible 
distinction between sulphured and unsulphured hops. Hop extracts 
were found to be almost useless; this is probably due to the mode of 
preparation, the active agents undergoing chemical change through 
excessive concentration. Being unable to separate the bitter principle 
from the resins, Hayduck considers the latter to be the active aunti- 
septic agents. 

Franke, in discussing the question of the quality of barley, laid 
stress on the exclusive use of stored malt. Noback observed that all 
stored malt contains more moisture, it forms on grinding a coarser 
material for the mash, and facilitates thereby the process of cleansing. 
Reinecke considered tlhe washing of steeped barley an important 
element in the successful preparation of beer. Gregory reported 
favourably on the use of Zimmer’s wort centrifugal machine, the only 
fault being the production of much froth. 

According to Deibriick, the cause of the reddening of white beer is 
due to the presence of globular bacteria of the form of sarcina. 

in discussing the subject of brewing water, Delbriick quoted cases 
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in which bad water produced good and bad beer, so that the question 
of the quality of water is still an open one. The advantage of using 
hard water was, however, generally admitted. . 


Treatment of Animal Charcoal. By P. Decener and J. Lacu 
(Dingl. polyt. J., 256, 519).—When freshly ignited bone-black is 
moistened with as much water as it will absorb, and is exposed to 
air and light, hydrogen peroxide is said to be evolved in noticeable 
quantity. The purifying power of animal charcoal is increased b 
this treatment. By substituting alkaline liquids (especially milk of 
lime) for water, the peroxides of the alkalis and alkaline earths are 
produced. D. B. 


Lime in the Separation of Beet Juice. By S. v. Exrensrei 
(Bied. Centr., 1885, 502).—Four experiments were made in the 
laboratory on the employment of lime in different forms. One cent- 
ner of juice was used in each case :— 


Per cent. of lime | 0°5 per 1 per 1°5 per 2 per 2°5 per 3 per 
used. cent. cent. cent. cent. cent. cent. 


Caustic lime flour , 0°20 0°23 ; 0°35 0°36 
Lime in lumps... ; 0°15 0°21 °26 0°28 0°27 
Milk of lime ‘ 0-09 0°17 * 22 0°22 0°24 
Slaked lime in 

powder ....... 0°20 0°23 . 0°26 0°31 


Results as favourable were obtained in large operations; the sepa- 
tion was normal ; the presses worked without stoppage, and delivered 
a hard uniform cake easily ground. J. F. 


Preservation of Milk. By F. Huepre and W. Evetine (Bied. 
Centr., 1885, 415—416).—All ferments in milk are destroyed by 
repeated heating to 65—70°, but it is doubtful whether this method 
is as practical as that in which the milk is heated to 10U° in an 
atmosphere of steam, although by this last process the taste is 
affected. By heating to 100°, casein and calcium phosphates are 
slowly and gradually deposited, but this occurs less if the evaporation 
is carried to one-third in a vacuum. Analyses of milk preserved 
without additional sugar are given. E. W. P. 


Lactic Ferment in Milk. By F. Hurpre and others (Bied. Centr., 
1885, 408—-413).—Eugling has previously stated his opinion that the 
lactic fermentation of milk commences immediately on its withdrawal 
from the udder. Therefore, to ascertain if milk would ferment when 
removed from all external agents, he arranged that the milk should 
be drawn into a flask contrived so that any air entering it was filtered 
through cotton wool; the flask and cotton having been first heated, 
and the india-rubber connection soaked for two hours in alcohol. In 
spite of these precautions, the milk fermented at 28—30° in 32 
hours. In a second series of experiments, the milking took place in 
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the open air, snow having fallen, and the flasks were filled some 
with hydrogen, others with carbonic anhydride. In 52 hours at 
28—30°, the milk in the hydrogen flask coagulated, whilst that in the 
carbonic anhydride flask remained sweet for eight days, but when 
exposed to the air, coagulation occurred in six hours; the milk con- 
tained schizomycetes, as described by Fitz (Ber., 1878, 48). As 
this bacillus was not noticed in absolutely fresh milk, it is supposed 
that its spores only were present, and required oxygen for their 
development. Hueppe considers that the ferments which produce 
the decomposition of milk originate from the milk glands, and require 
some small amount of oxygen for development. 

Escherich found that milk drawn direct into prepared flasks from 
healthy women could be kept unaltered at 37° for many weeks; but 
that milk from women suffering from puerperal fever soon decomposed. 
Bang states that milk taken from cows suffering from tuberculosis, 
even if the quarters are healthy, is dangerous, but the danger may be 
averted by heating to 70°. Such milk is alkaline, poor in fat and 
sugar, but richer in albuminoids, the ash richer in soda but poorer in 
calcium phosphates than healthy milk. E. W. P. 


Blue Milk. By F. Hueprz and W. Evettne (Bied. Centr., 1885, 
414—415). By using Koch’s gelatin method the authors have 
succeeded in isolating the bacterium which produces blue milk. Whilst 
on the gelatin plates this ferment is green, but in solutions containing 
ammonium tartrate it is brown or yellow, and in solution of ammo- 
nium lactate it is sky-blue. Milk infected with the cultivated bacillus 
is alkaline, never acid, and it does not assume the blue colour until 
acid is present, which may be added or formed by the presence of 
other ferments. E. W. P. 


Melted Butter. By W. Evetine (Bied. Centr., 1885, 484—485). 
The author says that in certain parts of the Alps it is the custom, 
during particular seasons, when communication with the markets is 
difficult, to melt the fine butter over a fire until the water and some of 
the more easily decomposed albumin is separated, the melted fat keeps 
better, but the fine aroma is lost. To avoid this he proposes to melt 
the butter at a low temperature, 45°, and to assist the clarification 
by adding 2 to 4 grams aluminium sulphate in aqueous solution, 
and heating for 24 to 36 hours; under such conditions, the fat is clear 
and preserves its aroma. If the butter be originally rancid, it is 
partially, sometimes wholly, cured by agitation with lime-water. 
Good fat prepared thus, when worked with 50 per cent. fresh milk, 
again yields a butter which possesses nearly the flavour of the freshly 
churned article. J. F. 


Preparation of Violet Dyes. (Dingl. polyt. J., 25'7, 34).—For 
the manufacture of sulphonic acids of violet colouring matters, The 
Farbenfabriken, vormals I’, Bayer wnd Co., proceed as follows :—The 
ordinary commercial methyl]-violet is first reduced, and the leuco-base 
benzylated, then sulphonated and oxidised, or the benzyl violets of 
commerce are reduced, sulphonated, and the sulphonic acids of the 
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leuco-base converted into dyes by oxidation. The reduction is 
effected by means of zinc-dust in acetic acid solution, and the leuco- 
base is benzylated by treatment with benzyl chloride and sodium 
hydroxide. The sulphonic acids are obtained by heating the benzyl- 
ated leuco-bases with sulphuric acid of 66° B., or by treating them 
with cold faming sulphuric acid. Mono-, di-, and tri-sulphonic acids 
are obtained according to the number of benzyl-groups present. 


Azo-colours. (Dingl. polyt. J., 257, 32.)—The Farbenfabriken, 
vormals F. Bayer und Co., have patented a progess for the production 
of soluble combinations of azo-compounds with acid sulphites, and 
their utilisation in dyeing and printing. For this purpose diazoazo- 
benzene, benzidine, their homologues, «- and 8-diazonaphthalene, or 
diazobenzenemonosulphonic acid, are combined with a- and B-naphthol. 
On treating these compounds in a finely divided state with acid 
sulphites in hot aqueous or alcoholic solutions, they dissolve in water 
with a yellow colour. By the action of alkalis or heat, these double 
compounds are decomposed into their constituents, so that cotton can 
be dyed or printed with them. 

Dahl und Co. have found that in preparing a solution of an azo-dye 
by the action of the diazotised sparingly soluble S-naphthylamine- 
monosulphonic acids on the a-naphtholmonosulphonic acids, which 
correspond with the naphthionic and naphthalidamic acids, an azo-dye 
separates out, which is derived from the 6-naphthylaminemonosulph- 
onic acids I and II, whilst by the addition of salt to the solution the 
colouring matter from the acid III is deposited. 

For the production of yellow dyes the Farbenfabriken, vormals 
F. Bayer und Co., propose to diazotise benzidine, and combine the solu- 
tion of tetrazodiphenyl thus obtained with salicylic acid, phenol, or 
cresol. A yellow colour is produced which dyes cotton in a boiling 
soap solution without the use of amordant. Tetrazoditolyl and tetrazo- 
dixylyl may be substituted for the tetrazodiphenyl. The tolyl and 
xylyl bases are prepared from nitrotoluene and nitro-xylene by a 
process analogous to that employed in the manufacture of benzidine 
from nitrobenzene. D. B. 


Use of Magnesium for Bengal Lights. (Dingl. polyt. J., 256, 
518.)—The Chemische Fabrik auf Actien, formerly E. Schering, in 
Berlin, recommends the following mixtures :— 


1 part shellac i together and 


For white fires< 6 parts barium nitrate ground. 
2°5 parts powdered magnesium. 


{1 part shellac - together and 


For red fires < 5 parts strontium nitrate ground. 
2°5 parts magnesium powder. 


D. B. 


General and Physical Chemistry. 


Refractive Indices of the Three Methyl Acrylates. By G. W. 
A. Kantpaum (Ber., 18,2108).—The refractive indices formerly quoted 
for methyl acrylate and its polymerides (Abstr., 1881, 250) are 
incorrect through a mistake in calculation. The correct refractive 
indices for 20° are :— 

Ha. Na. 
Methyl acrylate 1°3959 13984 
Liquid polymeride...... 1°4575 14600 
Solid polymeride 1°4700 14725 


Relationship between Molecular Structure and the Absorp- 
tion of Light. By N. Krosuxorr (J. pr. Chem. [2], 32, 122—125). 


Chemical Action of Light. By J. M. Ever (Monatsh. Chem., 6, 
495—505).—When a solution of potassium ferricyanide is decomposed 
by light, potassium ferrocyanide, soluble Prussian blue, and hydro- 
eyanic acid are formed. The rate of decomposition is increased hy 
the addition of potassium oxalate or citrate, uranic sulphate, or 
mercuric chloride. Ammonium ferrieyanide is more easily decomposed 
than the potassium salt. A mixture of ferric chloride and potassium 
ferricyanide deeomposes much more rapidly in the presence than in 
the absence of light. 

Sodium nitroprusside is 20 times as sensitive as the ferricyanide. 
A mixture of nitroprusside and ferric chloride is almost as sensitive as 
ferric oxalate. Solutions of potassium and ammonium copper oxalates 
are stable, but sodium copper oxalate blackens on exposure to light, 
without alteration in weight. 

Fehling’s solution deposits cuprous oxide on exposure to the light. 
The addition of ammonium oxalate to sodium sulphindigotate renders 
the latter sensitive to light. Chlorine-water on exposure to light de- 
composes from 6 to 12 times as rapidly as bromine-water of the same 
strength, and is about 10U0 times as sensitive as an alcoholic tincture 
of iodine; tartaric and citric acids increase the rate of decompo- 
sition. 

A solution of ammonium dichromate in absolute alcohol decomposes 
more rapidly than a solution in 50 per cent. alcokol. 

Mercurous iodide is very sensitive to light. Neither iodine nor 
hydricdice acid is liberated. According to the author, the following 
reaction takes place: 3Hg,I, = 2Hg + Hg,le. W. C. W. 


Absorption Phenomena of Zircons. By E. Liynemann (Monatsh. 
Chem., 6, 531—536).—The author has examined very thin sections of 
zircons by means of the powerful light produced by an oxyhydrogen 
flame impinging on a piece of zirconia. Some specimens do not 
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exhibit any absorption-spectra, others exhibit dark bands identical 
with the spectra of erbium, didymium, and occasionally of terbium. 
The Ceylon zircons are richer in erbium than those from North 
Carolina. The hyacinth zircons-from Ceylon do not exhibit sharply 
defined lines, but broad indistinct bands. The absorption spectrum 
of the dichroic zircons from Ceylon contains two well-defined lines, 
namely » = 654 (due to erbium) and \ = 659. The latter is not 
exhibited by any known element. W. C. W. 


Absorption-spectra of Alkaloids. By W. N. Harrier (Proc. 
Roy. Soc., 38, 1—4 and 191—193).—As it is a matter of considerable 
importance to substitute absolute physical measurements of the alka- 
loids for uncertain chemical tests and variable physiological results, 
the author has investigated their absorption-spectra, using diactinic 
solvents, generally alcohol, and,.as a source of illumination, electrodes 
of alloys of cadmium with either tin or lead. These present the 
advantage of producing spectra with lines of the same intensity 
evenly distributed between \4414°5: and A2145°8. The wave-lengths 
and their reciprocals are given in a series of tables. 

The alkaloids are separable into two classes, namely, those which 
exhibit absorption-bands, such as the active aconitine bases, morphine, 
codeine, quinine, and their derivatives ; and those which transmit con- 
tinuous spectra, such as inactive aconitine, caffeine, nicotine, atro- 
pine, &c. As a general result, it is shown that the absorption-spectra 
offer a ready means of establishing the identity of the alkaloids and 
their degree of purity. In comparing spectra of substances of similar 
constitution, the substitution of an alkyl radicle for hydrogen, and 
acid radicles for hydroxy], does not alter the general character of the 
curve, but may produce variety of length whem solutions. containing 
equal weights are examined. 

Bases which contain oxidised radicles diminish in diactinic quality 
in proportion to the amount of oxygen, whilst the apo-derivatives 
are less diactinic than the parent base, thus indicating an approxi- 
mate doubling of the molecular weight. 

Bases with the pyridine and quinoline nucleus exhibit absorption- 
bands between (3500 and A2Z800, those with the benzene nucleus 
between ’2900 and 42600. It thus appears probable that morphine, 
strychnine, cinchona, and opium bases, are derivatives of pyridine, 
leucine is a derivative of tetrahydroquinoline, or of a substance of 
analogous constitution, whilst aconitine, the opium bases, and 
strychnine give evidence of a benzene nucleus. ¥. & VY. 


Fluorescence of Rare Earths. By L. pz Borspaupran (Compt. 
rend., 101, 552—555).—An account of some observations by Crookes 
and the author on the fluorescence of oxides of the cerite group in 
different degrees of purity. The fluorescence of hydrochloric acid 
solutions, with a reversed current, is more intense the higher the 
proportion of terbium metals and the lower the proportion of yttrium, 
but the fluorescence of the solid sulphates in a vacuum is more 
brilliant the lower the proportion of terbium metals, so that the two 


methods give exactly opposite results. 
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Some of the oxides showed a power of mutual extinction similar to 
that recently observed by Crookes in the case of samaria and yttria. 
C. H. B. 
Crystalline Reflection in Potassium Chlorate Crystals. By 
G. G. Sroxes (Proc. Roy. Soc., 38, 174—185).—It has long been 
known that crystals of potassium chlorate display a remarkable 
iridescence. In this paper, the phenomenon is examined in detail, 
and traced to a reflection from a thin stratum between twin crystals, 
and is conditioned by the determinate division of the incident wave 
into two refracted waves accompanied by reflected waves. The thick- 
ness of the stratum affects the result through the difference of phase 
entailed in the two refracted waves on arriving at a second twin plane. 
The phenomenon of the iridescence of crystals separating from a 
concentrated solution of the salt differs from that described above, 
and is shown by the polarisation of light to be a simple case of inter- 
ference. V. H. V. 


Charging Secondary Batteries. By W. H. Preece (Proc. Roy. 
Soc., 38, 348—353).—In this paper an account is given of experiments 
on the charging of secondary batteries with a view of obtaining 
efficient and constant currents. 

Measurements are adduced of the strength of current flowing 
through, of the electromotive force, and the density of the liquid; 
the battery is fully charged when each of these values becomes 
constant; the evolution of gas-bubbles also affords a ready criterion. 
An arrangement is also described to prevent electric leakage caused by 
capillary action, and by the spray of moisture formed by the bursting 
of the bubbles without the liquid. The capacity of the batteries 
improves with age; even after long use it appears to be impossible to 
peroxidise the plate throughout ; reversal has a beneficial action by 
improving the capacity and removes causes of irregular working. 

V. H. V. 

Electromotive Force between Metals at High Temperatures. 
By T. Anprews (Proc. Roy. Soc., 38, 216—218).— Reversals of elec- 
tromotive force between platinum and other metals in fused salts have 
been observed by Hankel, Gladstone, and Tribe. In this paper, there 
are given quantitative estimations of the electromotive force, and of 
the extensive deviations from the normal electrochemical positions of 
platinum with iron or copper in fused salts, such as potassium car- 
bonate and sodium chloride. Thus, taking the case of potassium 
carbonate with electrodes of platinum and copper, when the salt is 
fused and resolidified, a reverse electromotive force of 1037 volts is 
observed (platinum positive); on remelting the salt and equalising 
the temperature to 845°, an instant reversal of the direction of the 
current takes place, the metals resuming their normal position with 
an electromotive force of 0°88 volt. These interchanges of current 
direction are almost entirely conditioned by differences of temperature 
of the salt immediately surrounding the electrodes. V. H. V. 


Absorption-spectra Thermograms. By W. W. Asyzy and R. 
Festine (Proc. Roy. Soc., 38, 77—83).—In photographic observations 
4k2 
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with the spectroscope, it is often necessary to ascertain the particular 
media which absorb the blue, but allow the red and infra-red rays to 
pass. In the latter case it is better to study the relative absorption 
by means of a thermopile. In this paper observations are recorded 
with various coloured glasses, solutions of iodine in different menstrua, 
dyes of different kinds, as well as mixed effects with combinations of 
these media, the source of radiation being an incandescent lamp. 
Curves of the absorption-spectra thermograms are given. It is found 
that the use of cobalt glass is to be avoided, in that it entirely absorbs 
the infra-red rays at the point of maximum energy; whilst green 
glass is transparent to rays of very low refrangibility; thus its use 
for thermometer bulbs, as suggested by the aathors, is not advisable. 
Benzene and alcohol containing iodine in solution show their charac- 
teristic absorption-bands, thus introducing complications. Finally, 
dyes seem only to absorb in the visible spectrum, and have little if 
any action in the invisible region. V. &. Y¥. 


Dependence of Boiling Point and Pressure. By G. W. A. 
Kaucpaum (Ber., 18, 2100—2108).—This paper is merely a contro- 
versial reply to the criticisms of A. Naumann on the author’s deduc- 
tions regarding the relations between the specific remissions of 
consecutive members of an homologous series. VV. & Y¥, 


Boiling Point and Pressure. By O. Scaumann (Ber., 18, 2085 
—2088).—In a recent pamphlet, Kahlbaum bas endeavoured to show 
that the statical and dynamical methods for the determination of 
vapour-tensions do not lead to concordant results. In this paper a 
description is given of an experiment with normal butyric acid by 
means of an apparatus which permitted of determinations being made 
by both methods simultaneously ; the results were found to be con- 
cordant. The discrepancy in the observations probably arises from 
superheating of the liquid, thus preventing a rapid condensation of 
the vapour immediately above the surface. 

Regarding the specific remission or relative reduction of boiling 
point to that of pressure, the author has calculated the tangents to 
the curves, that is, the differential quotients, from the equations to the 
curves; and has concluded that the tangents decrease with increase 
of molecular weight under the same conditions of pressure, that is, 
the curves of the boiling point become greater. For isomeric homolo- 
gous ethereal salts the tangent differences appear to be constant. The 
acidic radicle in an ethereal salt influences the course of the curve to 
a greater degree than the alcoholic radicles. V. H. V. 


Heat of Combustion of Lauric and Myristic Acids. By F. 
Srouman and P. Roparz (J. pr. Chem. [2 |, 32, 93—97).— 


Lauric acid. Mpyristic acid. 
Heat of combustion per gram.. 8738 cal. 9008 cal. 
Heat of combustion per gram- \ 1747600 2053824 
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From these and earlier experiments (J. pr. Chem. [2], 31, 297) the 
authors consider that the heat of combustion of the fatty acids 
increases by 155039 cal. for every increment of CH). 


Specific and Latent Heats of Myristic and Lauric Acids. By 
F. Sroumann and H. Wisine (J. pr. Chem. [2], 32, 80-—93).— 


Lauric acid. Myristic acid. 
Specific heat of the solid acid .. 0°457 cal. 0°448 cal. 
- ts liquid acid. . 0°5288 __,, 0°5435_ ,, 
9» » liquid acid! rong =, «18882, 
per gram-molecule.......... 
Heat of fusion of the liquid acid 2. > 
PEP BAM... ccc ccccceccvees 45°69 _ 47°48 ss 
Heat of fusion of the liquid acid \ 8738 , 10825 : 
per gram-molecule.......... 


Schiiller and Wartha’s modification of Bunsen’s ice calorimeter (Poyg. 
Ann., 141, 1) was used for the determinations. A. ¥, 


Isomerism in the Benzene Series. By Berruetor (Compt. 
rend., 101, 541—546).—Saligenol.—Heat of solution at 18° —3°18 cal. 


C;H,O, diss. + }Na,O develops + 6:22 cal. 
C,H,0, ” + Na,O ” + 0-0 »” 


These values correspond with the phenolic function-of saligenol, the 
alcoholic function giving rise to no thermal disturbance in the dilute 
solutions employed. 

Salicylic Aldehyde.—Heat of solution almost inappreciable. 


C,H,O, + $Na,0 develops + 8°01 cal. 
C,H,0, + Na,O ” + 0-00 ” 


Parahydroxybenzaldehyde.—Heat of solution at 18° —4°9 cal. 


C;H,O. + 4Na,0 develops + 9°12 cal. 
C,H,O, + Na,O ” + 0-00 ” 


Both aldehydes behave in the same manner towards alkalis, and 
exhibit a well-marked phenolic function. When the aldehydes are 
oxidised to the corresponding acids, the phenolic function disappears 
in the ortho- but persists in the para-derivative. 

Benzaldehyde has no appreciable action on alkalis in dilute solu- 
tions. The solubility of compounds of the benzoic series and their 
congeners does not depend simply on the proportion of oxygen in the 
compound. 

Protocatechuic Acid.—Heat of solution C;H,0,,H,O at 168° = 
— 7°32 cal. 


C;H,O, + $Na,U develops + 12°90 cal. 
C,H.O, + Na,O ” + 763 ” 
C;H¢OQ, + 13Na,0 ” + 0°09 ” 
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This acid behaves as a monobasic acid comparable with acetic acid, 
and also as a monhydric phenol. This double function exerts an 
important influence on the action of oxygen on the acid in presence of 
alkalis. If only one equivalent of base has been added, the solution 
remains almost colourless ; but in presence of two equivalents oxygen 
is rapidly absorbed and the liquid becomes brown. Similar results 
are obtained with gallic acid. In all such cases the excess of alkali 
at once combines with any acid formed by the oxidation, and the heat 
thus developed promotes the reaction. 

Gallic Acid.—Heat of solution C;H,O;,H,O at 17° = —7:06 cal. 


C;H,O; + 4Na,0 develops + 13:12 cal. 
C;H,O; + Na,O ” + 7°25 99 
C,H,O; + 14Na,0 ” + 6°04 ” 
C,H,O; + 2Na,0 ws + 265 ,, 
C,H,0O; + 24Na,0 7 + 1:01 99 


Similar values are obtained with potash. Gallic acid behaves as a 
monobasic acid and a dihydric phenol. The development of heat by 
further addition of alkali is doubtless due to the fact that excess of 
alkali diminishes the dissociation of the bibasic phenates. It ha; 
been shown in a former paper that pyrogallol behaves as a dihydric 
phenol, and this agreement between the behaviour of the two com- 
pounds is in accordance with their known relations to one another. 

Quinic Acid.—Heat of solution at 17°3° = —3'045 cal. 


C;HeOs + ae develops + 13°4 cal. 
C,H.O,+ 3Na0 , + 654 | 
C,H,O, + $Na,0 ‘ + 669 | + 13°23 cal. 


The development of heat is proportional to the amount of alkali 
added, but the addition of a second and third equivalent of alkali 
produces no further thermal disturbance, so that quinic acid has no 
phenolic function. 

Camphoric Acid.— 


CyH.O, + 4Na,0 develops + 13°57 cal. 
CyH yO, + Na,O ” + 12°70 ” 
CHO, + 13Na,0 ” _ 0°47 9 


It is a bibasic acid without any phenolic function. 
These results agree with those previously obtained with other com- 
pounds belonging to the same series. C. H. B. 


Thermal Properties of Ethyl Alcohol. By W. Ramsay and S. 
Youne (Proc. Roy. Soc., 38, 329—330).—Substances, as regards the 
phenomena observable in their vaporisation, can be separated into four 
distinct classes: (i) those whose vapours are not known to dissociate 
under the conditions of the experiment; (ii) those which dissociate 
into homogeneous molecules; (iti) those which gradually dissociate 
into heterogeneous molecules; and (iv) those which dissociate com- 
pletely on passage into the gaseous state. Asa representative of the 
first class ethyl alcohol is selected, and measurements have been made 
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to establish the relation (a) between volume of liquid and tempera- 
ture at various pressures; (b) between volume of liquid and pressure 
at various temperatures; (c) between volume of unsaturated and 
saturated vapour, temperature and pressure ; from these data the heats 
of volatilisation have been calculated. 

It is thus shown that the vapour of alcohol in contact with the liquid 
acquires a density in accordance with the molecular formula C,H,O at 
about 50°, and that at lower temperatures no molecular condensation 
is observable. On the other hand, the authors propose to show that the 
vapour of acetic acid acquires increased density on lowering tempera- 
ture and pressure, due to the production of complex molecular 
groups. 

The critical point of ethyl alcohol is 2436; at a pressure of 
48,900 mm. the volume of :3°5 c.c. is occupied by 1 gram of the finid 
in its critical condition. V. H. V. 


Relation of Expansion of Substances in the Gaseous, 
Vaporous, and Liquid States, to Absolute Temperature. By C. 
Scare (Ber., 18, 2063—2067).—Accerding to the molecular theory of 


gases, the relation of pressure, volume, velocity of molecule, and absolute 
2 


temperature, is expressible thus: ~, = —=-—,= Oe supposing 


Mariotte’s law to be:rigidly exact. But gases are far from being ideally 
perfect, especially near their points of condensation, for the vapours 
of liquid, when superheated, have a higher coefficient of expansion 
than perfect gases, and the above relations are expressed by the 


2 2 
formula 4 == 7) ord’=d (=): However, this can only 
v 1 
be considered as an approximation, inasmuch as vapours near their 
liquefaction point quickly decrease in volume up to a certain tem- 
perature, and from thence more slowly decrease. In this paper this 
last point is more particularly illustrated, especially in the case of 
liquids which dissociate either into heterogeneous or less complex 
molecules at temperatures slightly above or at their boiling points, 
such as acetic and formic acids, halogen-derivatives of paraffins, &. 
Again, if perfect gases expand according to the first of the above 
equations, and superheated vapours according to the second, then the 
increase of volume of liquids is approximately represented by the 


formula = (=) which is illustrated in the case of phosphorus 
1 


VY ) 
trichloride (comp. Mendeléeff, Trans., 1884, 126—135; Thorpe and 
Riicker, ibid., 135—144). V. H. V. 


Modification of Petterson and Ekstrand’s Method of Vapour- 
density Determination. By C. Scuati (Ber., 18, 2068—20/1).— 
In this paper a slight modification of Petterson and Ekstrand’s 
method for the determination of vapour-density by Dumas’ process ‘s 
described. The substance to be determined is inclosed within a small 
tube with capillary neck, which is introduced into a heating appa- 
ratus so arranged as to heat any number of such tubes simultaneously. 
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After heating, the capillary neck is sealed off, and the tube intro- 
duced into a volumometer apparatus, and from the weight of the tube 
when filled and empty, the volume of the flask, and of the air dis- 
placed by it in the volumometer, the vapour-density can be calculated. 
The results obtained with ethyl acetate and carbon tetrachloride are 
fairly satisfactory. V. HY. 


Estimation of Vapour-densities of High Boiling Substances 
at a Diminished Pressure... By W. La Coste (Ber., 18, 21L22—2125). 
—A modified form of V. Meyer’s apparatus with a special apparatus 
(described: with sketch) for colleeting the expelled air, is connected 
with a pump, so that the substance can be volatilised under diminished 
pressure, the expelled air being afterwards measured at the ordinary 
pressure. The method is intended for substances which do not boil 
without decomposition, but may also be used with advantage for high 
boiling substances which would otherwise require to be heated ina 
lead-bath. Several examples: of vapour-densities determined by this 


method are given. N. H. M. 


Relation between Specific Gravity, Capillarity, and Cohesion. 
By C. Scnaut (Ber., 18, 2032—2041).—From the equations deduced 
from the author's previous observations on the relation between capil- 
lary attraction and density (this vol., p. 112), it follows firstly, that 
capillary height increases up to the boiling point of the liquid in pro- 
portion to the § power of the sp. gr., and secondly, that the con- 
stant of capillarity increases under the same conditions in proportion 
to the 4 power. In this paper, the experimental values for a’, ob- 
tained by Schiff, are compared with those calculated frum the equa- 

2 8 
tion *. = 3 (d =sp. gr. of liquid at 0°); these are practically 
a@ 7 a 5 
identical. But water appears to. be exceptional, and the remainder of 


the paper contains hypothetical explanations of this phenomenon. 
V. &. VY. 


Relation between Constants of Capillarity of Members of 
Homologous Series and their Specific Gravity. By C. Scuat 
(Ber., 18, 2042—2052). 


Motions of Camphor on the Surface of Water. By C. Tom- 
LINSON (Chem. News, 52, 50).—The author explained this and many 
similar phenomena several years ago. He attributes the motions of 
camphor on water to the sarface tension of the liquid, and hence these 
motions can always be produced with pure materials and clean appa- 
ratus. Camphor rotates on dry mercury, and moves about on water 
even when supported on a small. mica float, which facts set aside any 
explanations of the phenomenon depending either on disintegration 
by solution, or on adhesion for water (comp. this vol., p. 951). 


A. L. 


On Solidification. By E. Reyer (J. pr. Chem. [2], 32, 120— 
122).. 
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Solubility of Salts in Water at Various Temperatures. By 
G. A. Raupenstravucu (Monatsh. Chem., 6, 563—591).—In determining 
the solubility of a salt at a given temperature, it is necessary that the 
flask containing the substance and its solvent should be maintained at 
a constant temperature and in a state of constant agitation. The 
author fulfils these conditions by adopting a specially constructed air- 
bath, and by using a mechanical contrivance for shaking the flask 
and its: contents. 

The selubility of the following salts was determined. 100 parts by 
weight of water dissolve— 


CaSO, | . 
6 | AgC,H,02.. | AgC;H;0.,!— 
(gypsum). | | 


| A gC H;Og. 
| 
| Normal. 


| NaCl. 


35°571 0°1756 0°7217 0°3629' 
35°684 | 0°1922 | 0°8745 0 -4189 
35°853 0° 2039 1:0371 0°4848 
36-079 0°2107 1°2146 0: 5607. 
36°361 0°2115 1°4126 0°6466 
36°699' | 0°2083 1°6365 0° 74245 
37°O¥L 0°2032 | 18916 0°8483 
37°541 0-1960 2°1833 0°9641 
38046 0°1868 2°5171 1 1444 


W. C. 


The “Critical Point” in Chemical Decompositions. By J. 
H. van’t Horr (Ber., 18, 2088—2090).—There are many chemical 
decompositions (dissociations ; as for instance, the resolution of ammo- 
nium carbamate into carbonic anhydride and ammonia) which show 
very great analogy to the physical phenomena of evaporation; it 
therefore seemed probable that the phenomenon of the critical state 
might also be observed with them. Negative results were obtained 
in the cases of ammonium carbamate, ammonium liydrosuiphide, and 
phosphonium bromide, but a successful result was obtained with 
phosphonium chloride in the following manner :— 

A mixture of equal volumes of hydrogen phosphide and hydrogen 
chloride was compressed in a Cailletet’s apparatus, until the tube was 
half filled with phosphonium chloride crystals. The tube was now 
heated by means of a water-bath. Fusion occurred at 25°, and at 
50—51° and a pressure of 80—90° atmospheres, the line of demarca- 
tion between liquid and gas disappeared, whilst on cooling, the thick 
clouding which characterises the critical point was observed. 

A. J. G. 

Action of Neutral Salts and of Temperature on the Inver- 
sion of Cane-sugar. By J. Srour (J. pr. Chem. [2], 32,32—55).— 
The action of neutral salts of the monobasic acids is a simple function 
of the inversion-constant of the same acid. There is seemingly no 
distinction between the action of mono- and poly-basic acids. With 
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the stronger acids the presence of the neutral salts increases, whilst 
with the weaker acids it decreases the inversion-constant; on the 
other hand, an increase of temperature diminishes the augmenting 
action of the neutral salts on the stronger acids, and increases the 
weakening action of the neutral salts on the weak acids. A. P. 


Chlorine and Bromine Carriers. By L. Meyer and A. Scuey- 
FELEN (Ber., 18, 2017—2018; compare Page, this vol., p. 36; Will- 
gerodt, ibid., p. 1934).—Ferric and ferrous bromide are very useful 
bromine carriers for employment in the bromination of organic com- 
pounds. As, however, the hydrogen bromide-formed frequently acts 
further on the compounds produced (reducing, for instance, nitro- to 
amido-compounds), the use of ferric chloride to assist bromination 
was tried. This acts quite as well as the bromide, and is itself con- 
verted into the bromide, whilst hydrogen chloride is evolved. This 
result seems to show that the metallic salt does not merely exert a 
contact action, but actually takes part in the reaction. A. J. G. 


Relation of Diameters of Molecules. By C. Scuatt (Ber., 18, 
2052—2062).—In this paper the relations of diameters of molecules 
of consecutive members of homologous series are considered on the 
supposition of the cubical or spherical form of the molecules. Then 
if either of these views were correct, since ‘.™ then é = mq” 

f m'v a’ mq 


q= ea/ on (d = density, m = mass, and q’ = axis of sphere or 
"im 


side of cube of the molecule). Tables are given to illustrate Ist, the 
validity of these relations for the vapours of homologous liquids at 
their boiling points under atmospheric pressure; 2nd, that by the 
combination of two carbon-atoms or replacement of elements of less 
by elements of greater atomic weight, the molecular diameters are pro- 
portional to the fourth root of the molecular weight, but are increased 
to the eighth or twelfth root by the introduction of such elements 
as bromine or iodine. Ve Be Ve 


Inorganic Chemistry. 


Pseudo-quadratic Octahedrons of Sulphur. By C. Brave 
(Compt. rend., 101, 533—534). 


Valency of Phosphorus. By A. Micnartis and W. La Coste 
(Ber., 18, 2118—2122).—The authors point out the evidence for the 
pentavalent nature of phosphorus offered by two isomeric compounds 
both capable of existence in the gaseous state and each containing 
one atom of phosphorus, one atom of oxygen, and three phenyl 
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groups. Of the three possible formule for such a compound, the 
expression PPh,C,H,-OH does not agree with the properties of either 
compound ; the nature of the reactions given showing clearly that the 
newly discovered phenoxydiphenylphosphine (this vol., p. 1214) has 
the constitution Ph.P*-OPh, and is unsaturated, whilst triphenyl- 
phosphine oxide must be represented by the formula O:PPh;, in 
which phosphorus acts as a pentavalent element. A. J. G. 


Solubility of Calcium Sulphate in Saline Solutions. By W. 
A. Titpen and W. A. Suenstone (Proc. Roy. Soc., 38, 331—336).— 
Although it is generally known that the solubility of calcium sulphate 
in water attains a maximum at 35°, and is increased by the presence 
of sodium chloride, yet accurate experiments on these points are still 
wanting. 

In this paper an account is given of determinations of the solubility 
of calcium sulphate in water, or in solutions of other salts at various 
temperatures ranging from 8° to 200°. The results show that the 
solubility of calcium sulphate is increased by the presence of ammo- 
nium or sodium chloride, as a probable result of double decomposition, 
but is diminished by calcium chloride. In each case the form of the 
curve, representing solubility in terms of temperature, is nearly the 
same, the solubility being greatly diminished above 100°. On study- 
ing the influence of magnesium chloride, it was found that this salt is 
decomposed and precipitated by the water with rise of temperature, 
but the solvent action of the hydrochloric acid thus liberatéd is 
counteracted by the magnesium chloride remaining in solution, whose 
action is probably analogous to that of calcium chloride. 

V. H. V. 


Formation of Crystallised Magnesium and Cadmium Hydr- 
oxides. By A. pe Scuutren (Compt. rend., 101, 72—73).—12 
grams of magnesium chloride, MgCl,,6H,O, 340 grams of potash, and 
60 c.c. of water, are heated at 210—22U° until the magnesium hydr- 
oxide completely dissolves. If the proportion of potash is larger, a 
lower temperature is sufficient. The liquid is allowed to cool, and 
the solid residue treated with water to remove the alkali. The mag- 
nesium hydroxide is left undissolved in the form of small, distinct 
crystals of sp. gr. 2°36 at 15°; these dissolve easily in acids and in a 
warm concentrated solution of ammonium chloride. If soda is used 
instead of potash, the maguesium hydroxide does not dissolve, but 
the precipitate rapidly becomes crystalline. 

To obtain crystallised cadmium hydroxide, 10 grams of cadmium 
iodide are dissolved in 150 c.c. of water, mixed with 360 grams of 
potash containing 13 per cent. of water, and heated until the cad- 
mium hydroxide completely dissolves. When the liquid is cooled the 
greater part of the cadmium hydroxide separates in white lamellar 
crystals, with a nacreous lustre. A certain quantity of the hydroxide 
remains in solution even after the liquid has cooled, and erystallises 
out after some hours ; but if the liquid is diluted with water as soon 
as it is cold, this portion of the hydroxide separates as a flocculent 
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precipitate. If soda is used instead of potash the cadmium hydroxide 
does not crystallise. 

Cadmium hydroxide, like magnesium hydroxide, crystallises in 
flattened hexagonal prisms, easily soluble in dilute acids and in ammo- 
nium chloride solution; sp. gr. at 15° = 4°79. When gently heated, 
the crystals lose their water of constitution without changing their 
form. C, H. B 


Atomic Weight of Beryllium. By T.S. Humpince (Proc. Roy. 
Soc., 38, 188—191).—In this paper determinations of the specific heats 
of a specimen of beryllium containing 99°2 per cent. of the metal are 
given at different temperatures up to 450°; the results obtained are 
in accordance with the empirical formula k; = 0°3756 + 0°00106; + 
0°00000114;?.. The curve representing the relation between specific 
heat and temperature reaches: a maximum at 400°, and remains 
approximately constant between 400° and 500°; the number 0°5403 
within those limits of temperature when multiplied by 9°1 gives the 
atomic beat 5°64. Thus beryllium must be classed with carbon, boron, 
and silicon, as accordaut with Dualong and Petit’s law at high tempe- 
ratures. The atomic weight thus deduced is that required by the 
periodic law, whereas previous determinations between 10° and 100° 
gave the atomic weight ef 12°6; the conclusion is further confirmed 
by determinations of the vapour-densities of beryllium chloride and 
bromide, which accord with the molecular formule GICl, and GIBr, 
respectively. V. HV. 


Paratungstates. By G. v. Knorre (Ber., 18, 2362—2366)— 
Sodium paratungstate, when boiled with water or kept in aqueous 
solution, is decomposed into normal sodium tungstate and sodium 
metatungstate. From this it follows that although a freshly prepared 
solution of the salt is neutral to phenolphthalein and to tropeolin, the 
least addition of alkalis. or acid respectively to the solution sufficing 
to colour these indicators, yet after boiling or keeping, sufficient soda 
(about 15 per cent. of the weight of the salt) to convert the meta- 
tungstate formed into normal tungstate must be added before phenol- 
phthalein will indicate an alkaline reaction, whilst similarly tropeolin 
does not indicate an acid reaction unti! sufficient hydrochloric acid 
(about 4 per cent.) has been added to convert the normal tungstate 
formed into metatungstate. This observation also explains the appa- 
rent increase in solubility with time noticed by Marignac for sodium 
paratungstate. A. J. G. 


Potassium and Sodium Salts of Antimonic Acid. By G.v. 
Kworre and P. Orscuewsky (Ber., 18, 2353—2362).—The authors 
have reinvestigated these salts, especially with a view of ascertaining 
the nature of the combination in which the water exists. Potassium 
antimoniate is obtained, in agreement with the older description, as a 
gummy mass containing a variable quantity of water; when dried at 
100°, it has the composition 2KSbO; + 3H,0. On further heating to 
higher temperatures, it gradually loses water, until at 185° it contains 
about 2 mols. H,O, and at 350° still retains more than 1 mol. H,0, 
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which it only loses on ignition; it is therefore impossible to say how 
much of the water should be regarded as in chemical combination. 
By the action of carbonic anhydride on an aqueous solution of this 
salt, a white precipitate is obtained of the formula 2K,0,3Sb,0; + 2H,0, 
thus confirming Heffter’s statement (Ann. Phys. Chem., 86, 418). 
Dried at 100° this contains 7 mols. H.O, which is gradually lost 
with increase of temperature, until at 350° it only contains 2 mols. 
H.O. 

Sodium antimoniate, Na,Sb.0,, is obtained by adding sodium 
acetate to potassium antimoniate, by boiling antimonic sulphide with 
soda, or by the oxidation of antimony salts in presence of hot aqueous 
soda. If precipitated at the ordinary temperature, it contains 7 mols. 
H.O ; if at 100° then only 6 mols. H.O. 1 mol. of water appears to 
be chemically combined, so that the salt must be regarded as sodium 


pyrantimoniate, Na,H,Sb,0;. A. J. G. 


Mineralogical Chemistry. 


Native Lead and Chromite from the Andaman Islands. 
By F. R. Maurer (Rec. Geol. Surv. Ind., 16, 203—204; Juhrb. f. 
Min., 1885, 2, Ref., 5).— At Maulmain, in Burma, cerussite has 
been found, of a bright red colour, probably due to an admixture of 
minium. The mineral contains cavities lined with ordinary cerus- 
site, and several of these cavities are partly filled with metallic 
lead. 

At the village of Chuckergaon a great erratic block of chromite was 
found, resembling a coarsely granular sandstone richly impregnated 
with iron. At Port Blair, too, chromite is found in workable quanti- 
ties in serpentine, gabbro, and diorite. B. H. B. 


Analyses of Bituminous Coals from Alabama, Tennessee, 
and Kentucky. By N. T. Lupron (Chem. News, 52, 57—58). 


Rutile and Cassiterite in the Greifenstein Granite. By 
M. v. Mikxtucno-Mactay (Jahrb. f. Min., 1885, 2, Mem., 88—90).— 
The microscopic examination of a specimen of the granite from 
Greifenstein, near Ehrenfriedersdorf, showed the presence of numerous 
inclusions in the mica. In order to isolate these inclusions, the con- 
stituents of the powdered rock were separated with the help of 
Thoulet’s solution. The heavier portion of the powder was found to 
consist principally of topaz, with smaller quantities of rutile, cassite- 
rite, tourmaline, and apatite; the lighter portion consisted exclusively 
of mica with inclusions. On powdering the rock, the heavier inclu- 
sions had been separated from the mica, and formed the heavier por- 
tion. Some of the crystals, separated under the microscope from the 
powder, were large enough to be measured; one untransparent red 
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crystal, 0°68 mm. long and 0°32 mm. broad, proving to be a twin 
crystal of rutile with the planes P, Poo, coPco. This crystal gave a 
distinct titanium reaction. The untransparent grains and minute 
crystals, too small to be measured, gave either a titanium or tin reac- 
tion. In order to prove the identity of the inclusions in the mica 
with the grains and crystals examined, the pure mica richest in inelu- 
sions was dissolved in hydrofluoric and sulphuric acids, but both mica 
and inclusions dissolved. Another portion was then dissolved in 
hydrochloric and hydrofluoric acids, and in the residue were small 
topaz crystals and black grains that gave a distinct tin reaction. The 
author therefore concludes that the TiO, and SnO,, shown by the 
analyses, are present in the granite in the form of rutile and cassi- 


terite, and do not belong to the chemical composition of the mica. 
B. H. B. 


Rutile from Imfeld. By F. Rinne (Jahrb. f. Min., 1885, 2, 
Mem., 20—24).—The author communicates the results of the measure- 
ments of the rutile crystals from the dolomite of Imfeld, in the Bin- 
nenthal, Wallis. He observed the following 10 planes :—coP, coP2, 
coP3, coP7, coPco, P, P3, P2, P§, Poo. The form P% is a new plane 
for rutile. In conclusion, he gives a table of the 25 planes hitherto 
observed on rutile crystals. Bb. H. B. 


Russian Caledonite and Linarite. By P. W. Jereméerr 
(Jahrb. f. Min., 1885, 2, Ref., 9—10).—Caledonite was found by the 


author at the Preobraschensk Mine, at Beresowsk. Qualitatively he 
found PbO, CuO, SO,, and H.O. The formula of the mineral is 
5PbSO,,2H,PbO,,2H,CuO,, according to analyses by Flight of 
specimens from other localities. The crystalline system is not 
rhombic, but monoclinic, with an axial system a: b: c = 1:0896:1: 
1:5773, 8 = 90° 38’. The crystals are finely prismatic, elongated in 
the direction of the axis b. The forms best developed are :— coPoo, 
OP, coP, +2P, —2P. Other forms occurring are +P, —P, +2P, 
—8P, +2Poo, +¢Poo, —jPoo, +4$Poo, —PPoo, +1 Poo, —4Poo, 
— ';Poeo. These are, for the most part, the planes observed on crys- 
tals from Leadhills, Red Gill, and Rezbanya, but +}Poo and —3Poo 
are new. The crystals are very brittle. H. = 2:5 to 3. The cleavage 
is basal perfect; less perfect parallel to coPeso. Colour, bluish-green 
with greenish-white streak ; resinous lustre; transparent ; distinctly 
dichroic. In the Ural, caledonite is not, as is usually the case, asso- 
ciated with linarite, but forms druses in auriferous quartz with cerus- 
site, anglesite, and bismuth ochre. 

Linarite was found on auriferous quartz at Beresowsk, in the Ural. 
It was probably formed as a decomposition-product of aciculite and 
galena. It is accompanied by cerussite, but not by caledonite. The 
author has also found it in the Altai Mountains, in the Annensker Mine, 
with azurite, for which it was formerly mistaken. The Beresowsk 
crystals show the following forms :—+ P, coPco, OP, +2%Poo, + Poo, 
+ 3Poo, + 2Pco, —Poo, coP, coP2. The crystals, 2 to 7 mm. long, 
are polysynthetic twins, elongated in the direction of the axis b. The 
Altai crystals are 3 to 4 mm. long, and tabular. In addition to the 
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lanes exhibited by the Beresowsk crystals, the following planes were 
observed : +4P, +2P2, $Pco, Roo, coRco. 
From measurements of the angles of crystals from both localities, 
the monoclinic axial system a:b: c = 1°7193:1:0°8299, B = 
102° 35’ 30” was calculated. B. H. B. 


Wolfram. By L. Scanewer (Dingl. polyt. J.. 257, 79).—This 


mineral gave by analysis— 


WO; Sn0. AsO; SiO, PO; SOs. FeO. 
56°70 7°43 traces 3°70 0°035 — 16°07 


MnO. CuO. CaO. MgO. 
5°63 1°39 4°90 0°36 
D. B. 
Thermo- and Actino-electricity of Rock Crystal. By W. 
Hankex (Jahrb. f. Min., 1885, 2, Ref., 1—2).—A reply to C. Friedel 
and J. Curie (Bull. Soc. Min. France, 5, 282—296).. B. H. B. 


The Formation and Alteration of Silicates. By K. Lempgre 
(Zeit. deuisch. geol. Ges., 35, 557—618; Jahrb. f. Min., 1885, 2, Ref., 
16—19).—The author has examined a number of silicates: with refer- 
ence to their-alteration into. zeolite-like-compounds.. More than 260 
analyses are given. B. H. B. 


Milarite. By F. Rinne (Jahrb. f. Mim, 1885, 2, Mem., 1—19).— 
In 1869 Kenngott described a mineral found in the: Val Milar. It 
was considered to be hexagonal, and was named milarite. In 1877 
G. Tschermak found that the mineral was not hexagonal, but that the 
crystals were a complex group of twin crystals of pseudo-hexagonal 
character, formed by rhombic individuals; From an optical examina- 
tion of 30 plates:‘of the mineral cut perpendicularly and parallel to the 
length of the crystal, the author finds that the mineral was originally 
hexagonal, but by secondary circumstances the way is prepared for its 
dissolution into parts of lower symmetry. This dissolution is pecu- 
liar to each crystal. The author has no intention of regarding milarite 
as a typical representative of the hexagonal system. It may be 
assumed to hold a position on the borders of the rhombic system, 
secondary causes diminishing its high hexagonal symmetry, so that it 
then satisfies the demands of the rhombic system. B. H. B. 


The Proportion of Chlorine in Scapolites. By G. Tscuer- 
mak (Jahrb. f. Min, 1885, 2, Mem., 72—73).—A reply to Streng 
(Jahrb. f. Min., 1885, 1, Mem., 182). B. H. B. 


Diagnosis of Zeolites. By A. Lacroix (Compt. rend., 101, 74— 
76).—Zeolites which do not form definite crystals can be recognised 
and classified by meaus of their optical properties combined with the 
results of chemical analysis. 

Fibrous zeolites can be divided into two groups according to their 
birefractive power. In one group, which includes pectolite, prehnite, 
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and thomsonite, the birefractive power approaches that of peridote; 
in the other, which includes mesotype, stilbite, okenite, laumonite, 
scolesite, and heulandite, the birefractive power is similar to that of 
quartz. Zeolites which have no extension are very feebly birefractive. 

Fibrous zeolites crystallising in the rhombic system (prehnite, 
thomsonite, mesotype, okenite) have their extinctions parallel with 
the edge of extension, and the plane of the axis is parallel with the 
direction of elongation, except in the case of thomsonite, in which the 
plane of the axes is transverse. The other fibrous zeolites are mono- 
clinic, and the extinction varies with the species; the plane of the 
axes cuts the edge of extension at a greater or ‘less angle, but is never 
perpendicular to it except in heulandite. 

In thomsonite, heulandite, and laumonite the sign of extension is 
sometimes positive, sometimes negative. In pectolite and mesotype 
it is positive, but negative in prehnite, okenite, scolesite, epistilbite, 
and some varieties of heulandite. 

The bissectrix is positive in pectolite, prehnite, thomsonite, meso- 
type, okenite, heulandite, christianite, harmatome, and _heusterite, 
but negative in scolesite, laumonite, stilbite, and epistilbite. 

Two fibrous zeolites, pectolite and okenite, contain no aluminium; 
prehnite, laumonite, okenite, stilbite, and heulandite contain calcium ; 
mesotype contains sodium alone; peetolite, thomsonite, scolesite, and 
epistilbite contain sodium and calcium; christianite contains caleium, 
potassium, and sometimes sodium; harmatome contains barium; 
brewsterite barium and strontium. 

Amongst the zeolites which show no extension, apophyllite, dolia- 
nite, analcime, chabazite, levynite, and gmelinite are uniaxial ; eudna- 
phite is rhombic; herschelite and gismondite are probably mono- 
clinic. C. 


Pseudomorphs of Hornblende after Olivine. By B. Kotenxo 
(Jahrb. f. Min., 1885, 2, Mem., 90—91).—Pseudomorphs of horn- 
blende after olivine were first pointed out by F. Becke (Abstr., 1883, 
444). The author has observed these pseudomorphs as a very 
characteristic peculiarity of an interesting variety of greenstone in 
the Province of Olonez, on the north shore of Lake Onega. Between 
diorites and diabases, a pale greenish-grey granular rock appears, 
which, according to the microscopic examination, may be regarded as a 
highly metamorphosed olivine diabase. In this rock, the olivine is 
completely pseudomorphed, partly into hornblende and partly into 
chloritic substance. B. H. B. 


Unwrought Jadeite from Switzerland. By A. B. Meyer 
(Jahrb. f. Min., 1885, 2, Ref., 6—8).—Irregularly shaped specimens 
of unwrought jadeite of native origin have been found by F. Beck 
and H. Messikommer on the shores of Lake Neuenburg. Jade and 
nephrite axes have been frequently found in this district. Analysis 
gave the following results :— 
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Si0,. Al,03. le . . . Na,O. 


- 


.| 52°42} 26°00 ' ; ’ 7 
II.) 50°30} 25°68 : ‘ ; 6° 
IIL .| 57°84} 22°08 ; . ; ; 14° 


I. Beck’s specimen ; II. Messikommer’s specimen; III. Axe from 
Lake Neuenberg. The analysis of the axe from the same district 
should show the identity of the unwrought and wrought material. 
The author is of opinion that, by chance, an axe, very rich in 
soda, was employed for analysis, and that others could easily be 
found containing the same percentage of soda as the unwrought 
mineral. From these analyses, it is evident that the mineral consists 
of jadeite, poor in soda, with which some quartz is mixed. The 
microscopic structure of the unwrought specimens is the same as that 
of many wrought axes. The author concludes that the specimens are 
undoubted unwrought jadeite of native origin, and not water-worn 
axes, nor unwrought material brought from elsewhere. 

B. H. B. 


Nephrite from Jordansmihl in Silesia. By H. Travse (Jahrb. 
f. Min., 1885, 2, Mem., 91—94).—Kenngott (this vol., p. 1119) has 
endeavoured to prove that the nephrite from Jordansmiihl, described 
by the author (this vol., p. 361), is not a true nephrite, but probably 


a mixture of grammatite and diopside. The reasons given are that 
the Jordansmiihl mineral contains, in comparison with other nephrites, 
too much silica; the low percentage of alumina bears no relation to 
the percentage of water, and its microscopic structure differs from 
that of other nephrites. In reply to this, the author now brings 
forward a number of analyses of unquestionable nephrite from 
Fischer’s work on nephrite. These nephrites agree in their compo- 
sition with the Jordansmiihl nephrite, many of them containing even 
more silica. Analyses by Fellenberg show, too, that a large per- 
centage of water with a low percentage of alumina is of frequent 
occurrence. And with reference to the microscopical structure, it has 
been shown by Arzruni that every occurrence of nephrite may have 
special peculiarities in its microscopical structure, by means of which 
nephrites from different localities may be distinguished. The charac- 
teristic microscopic needles of hornblende have been shown to be 
undoubtedly present in the Jordansmiihl nephrite. B. H. B. 


Hypersthene Andesite from Peru. By F. H. Haron (Jahrb. f. 
Min., 1885, 2, Mem., 73—78).—The author gives the results of an 
examination of the hypersthene an‘esite collected by Stiibel among 
the voleanoes north of the townof Arequipa. The rock is the lava of 
the Cirro Chachani. In a ground-mass partly grey and partly brown, 
porphyritic crystals of felspar occur, with small quantities of horn- 
blende and biotite. An analysis of carefully isolated felspar gave the 
following results :— 

VOL. XLVIII. 41 
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Si O>. Al,O3. CaO. Na,0. K,0. Ignition. Total. 
57°31 27°62 6°06 6°25 3°05 0°25 100°54 


The felspar is thus an andesite of normal composition; but appa- 
rently mixed with a little orthoclase. B. H. B. 


Distribution of Cordierite in Rocks. By E. Hussax (Jahrb. f. 
Min., 1885, 2, Mem., 81—82).—With reference to the distribution of 
cordierite in the Hungarian andesites, the author states that the 
mineral undoubtedly occurs in violet-blue grains, but very rarely, and 
has decidedly not the enormous distribution that Szabé imagines. 
The author examined a series of Hungarian andesites with and with- 
out garnets, but was quite unable to find any cordierite. In the 
Hungarian trachytes, under which collective term Szabé includes 
both the quartz-free and quartzose members of the trachyte and 
andesite group, cordierite is certainly not so common as quartz. It is 
frequently difficult to distinguish cordierite from quartz, and Szabd’s 
method of distinguishing cordierite, by the flame test and micro- 
chemical reaction for sodium, appears unsatisfactory, as there are 
undoubtedly cordierites containing no sodium. From quartz it is 
best distinguished by an examination in convergent light, and from 
felspar by Behrens’ micro-reaction for magnesium. B. H. B. 


Nickel Ore from Piney Mountain, Oregon. By W. Hoop 
(Jahrb. f. Min., 1885, 2, Ref., 15—16).—The ore occurs in two 
varieties, both amorphous, sp. gr. 2—3; it adheres to the tongue. The 
first variety does not fall to pieces when placed in water, whilst the 
second does. Chemically, and in external appearance, the ore resem- 
bles garnierite (noumeite) ; the mode of occurrence, too, is the same. 
Analysis gave the following results :— 


Al,O,+Fe,0;.| NiO. | MgO. 


Mixa cedennes 4 “3! 23°88 | 19°90 
. . ere *35 : 29°66 | 21°70 
Garnierite ...... . . 24°01 21°66 


Noumeite ....... 24°00 12°51 


Variety A, like noumeite, falls to pieces in water; while variety B, 
like garnierite, does not fall to pieces. B. H. B. 


The Ngawi Meteorite. By E. H. v. Baummaver (Jahrb. f. Min., 
1885, 2, Ref., 30—31).—On the 3rd of October, 1883, between 5 and 
5.30 p.m., a meteor was observed in the centre of Java. It moved 
from west to east, and exploded with a loud report. Stones were 
found at two points 43 miles apart, at Gentoeng and at Kedoeng Poetri, 
both in the district of Ngawi. The meteoric stone of Kedoeng Poetri 
is in the Leyden Museum. It has a wedge-like form, its weight is 
202 grams, and it is covered with a dull, brownish-black crust } mm. 
thick. The sp. gr. is 3°11 at 15°. Under the microscope, the Gentoeng 
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meteoric stone was found to consist of rounded crystals of olivine, 
with brown glass inclusions, enstatite occurring almost exclusively in 
chondra, iron sulphide, and minute particles of iron. The olivine and 
the numerous chondra were cemented together by the iron sulphide. 
The stone appears to resemble most closely the meteorites of Warren- 
ton and Ornans. The results obtained from the mean of three analyses: 


are as follows :— 
Nickel-iron 


Iron sulphide 


Silicates decomposed by hydro- 
chloric acid 


Silicates not decomposed by hy- 
drochloric acid 


Chrome-iron 


Organic Chemistry. 


Sodium Fulminate. By A. Enrensere (J. pr. Chem. [2], 32, 
230—234).—Sodium fulminate, C,N,0,Na, + 2H,0, is obtained by 
the action of sodium amalgam on an aqueous solution of mercury 
fulminate; the solution obtained being evaporated over lime and 
sulphuric acid. It crystallises in colourless, lustrous prisms, which 
explode with great violence when rubbed ; when left for some time 
over sulphuric acid and lime, the crystals become white and opaque, 
the anhydrous salt being formed. If the aqueous solution is evapo- 
rated on the water-bath, it turns yellow, and finally brownish-red ; 
similar changes occur on exposure to air. When an aqueous solution 
is electrolysed, the products are ammonium carbonate and cyanate, a 
brown humus-like substance, carbonic oxide, nitrogen, and nitrous 

12 
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oxide, and towards the end of the decomposition carbonic anhydride 
and small quantities of hydrocyanic acid. Hydrogen peroxide con- 
verts it into ammonia, sodium carbonate, carbonic anhydride, and 
hydrocyanic acid. 

The double salt, C,N,O,Na2,C,N,0.Hg + 4H,0, is obtained by the 
action on mercury fulminate of half the amount of sodium amalgam 
necessary for its complete decomposition, or by mixing solutions of 
the two component salts. It crystallises in colourless plates, is readily 
soluble in water, and is less explosive than the mercury salt. When 
a small quantity of dilute acid is added to an aqueous solution, mer- 
cury falminate is precipitated. Strong hydrochloric acid decomposes 
it, mercury, sodium, and ammonium chlorides, and hydroxylamine 


hydrochloride being obtained. A. J. G. 
Fulminuric Acid. By A. Exrensere (J. pr. Chem. [2], 32, 97— 


111).—On heating silver fulminurate with concentrated hydrochloric 
acid in sealed tubes at 110°, traces of carbonic anhydride and carbonic 
oxide are given off; one-third of the nitrogen present is obtained in 
the form of hydroxylamine hydrochloride, and the remaining two- 
thirds in the form of ammonium chloride. The reaction takes place 
in a similar manner at 100° under normal pressure, but is complicated 
by secondary decompositions. 

Hydrochloric acid also acts slowly on silver fulminurate at the 
normal temperature, forming a white crystalline substance insoluble 
in cold water, which leaves no ash on ignition; it contains 4°4 per 
cent. of H and 22°96 per cent. of C. The nitrogen was not deter- 
mined. No hydroxylamine or ammonium chloride are formed. 

The author considers that the constitution of fulminuric acid is 
probably in accordance with the formula HON : C<OctNEy> 

The oil obtained by Schischkoff by passing hydrogen chloride 
through alcohol containing potassium fulminurate in suspension, is 
not an ether of fulminuric acid, but has the composition C,H,.EtNO,, 
and forms additive compounds with ammonia and the amines. The 
ammonia compound, Cg5H,N,0s, is obtained on adding alcoholic ammo- 
nia to a dry ethereal solution of the oil, in the form of white scales 
which have a fatty lustre and melt at 152°; on the addition of acids, 
the original oil is thrown down unaltered. By heating the ammonia 
compound a little above its melting point it is decomposed, a fresh 
compound being formed which has not yet been examined. 

The aniline compound, C,,HiN,0;, crystallises in microscopic, 
slender, white needles, is soluble in alcohol and ether, and melts at 
about 81°. The methylamine and ethylamine compounds are white, 
crystalline, and deliquescent. By acting on the oil with concentrated 
nitric acid, oxalic acid, and an oily product which muy be distilled 
with steam are obtained. A 


Chloro- and Bromo-fulminuric Acids. By A. Exrensere (J. pr. 
Chem. [2], 32, 111—116).—Chlorofulminurie acid, CsH,CIN;O;, may 
be prepared by passing a stream of chlorine through well-cooled dry 
ether containing silver fulminurate in suspension. It forms a brilliant, 
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white, crystalline mass, readily soluble in ether, chloroform, and 
alcohol, but insoluble in light petroleum, carbon bisulphide, and 
benzene; it is decomposed by water. On treating its alcoholic solu- 
tion with silver nitrate in different proportions, two silver salts, 
(a) C,;ClAg,N,O,, and (4) C;HCIAgN;O;, are formed. By adding an 
ammoniacal copper solution to an aqueous solution of the acid, an 
abundant precipitate of slender, reddish-violet crystals of the cupram- 
monium salt is formed. All salts of this acid are readily decomposed 
by moisture or heat. An unsuccessful attempt was made to prepare 
a dichloro-acid, by passing chlorine through ether containing the 
monochloro-acid in suspension. Bromofulminuric acid, C;H,BrN,0,, 
was obtained by gradually adding bromine to ether containing silver 
fulminurate in suspension ; its solubilities are the same as those of the 
chloro-compound, and it is also decomposed by water, although not 
so readily ; it crystallises in thin white scales, and forms two silver 
salts similar in constitution to the chloro-derivatives. Iodufulminuric 
acid was also prepared, but has not yet been fully investigated. 
A. P. 

Action of Silver Cyanide on Sulphur Chloride. By R. 
Scunewer (J. pr. Chem. [2], 32, 187—210).—The products of this 
reaction are silver chloride and cyanogen sulphide and persulphide. 
Cyanogen sulphide, C,N.,S, has been already described by Linnemann 
(Annalen, 120, 36). 

Cyanogen persulphide, C,N,S;, exists in two modifications, being 
first obtained as a colourless crystalline mass, soluble in carbon 
bisulphide, which, after a time, changes spontaneously into an in- 
soluble, probably polymeric, modification ; this is an odourless, dark- 
yellow powder, which becomes strongly electrical when rubbed, and 
shows signs of crystalline structure under the microscope. It is 
destitute of taste and odour, and is insoluble in water, alcohol, ether, 
carbon bisulphide, and chloroform. Concentrated sulphuric acid 
seems to dissolve it without decomposition, and boiling nitric acid 
slowly dissolves it with evolution of carbonic anhydride and forma- 
tion of sulphuric acid. Strong aqueous potash dissolves it and 
converts it into a substance of acid nature which was not further 
examined. When heated alone, cyanogen persulphide loses sulphur 
and carbon bisulphide, and a substance of the formula ON, is 
obtained ; this forms a dirty yellow or pale yellowish-brown, specifi- 
cally light powder, which when strongly heated is completely resolved 
into cyanogen and nitrogen; it thus, both in appearance and pro- 
perties, closely resembles Liebig’s mellon. 

A note is appended to the paper stating that Reed finds that 
the compound of the empirical formula C;N,, when heated with con- 
centrated hydrochloric acid at 170—180°, is converted into cyanuric 
acid and ammonia, thus confirming the view expressed by Schneider 
that the substance is tricyanuramide, N;(C3Ns3)s. A. J. G. 


Thiocyanuric Acid. By A. W. Hormann (Ber., 18, 2196—2207). 
—Methy] thiocyanurate was already prepared by the author (Abstr., 
1880, 797) by heating the thiocyanate at 180—185°. Experiments 
now show that the reaction does not take place at all when pure 
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methyl thiocyanate is used, but readily in presence of a few drops of 
hydrochloric or sulphuric acid. This methyl salt is not acted on 
by water at 180°; at 220° it gives off a faint odour of mercaptan. 
Concentrated hydrochloric acid at 100° decomposes it completely into 
methyl mercaptan and cyanuric acid. The ethyl and amy! salts were 
prepared in a similar way, and form high boiling liquids which have 
not been examined. 

Thiocyanuric acid, N;C;(SH)s, is prepared (1) by heating the methyl 
salt with sodium sulphide at 250°, and subsequently treating the 
product with hydrochloric acid; (2) by slightly warming a mixture 
of cyanuric chloride with sodium sulphide, and adding hydrochloric 
acid to the solution of the product in water. It is a crystalline sub- 
stance very sparingly soluble in water, alcohol, ether, benzene, and 
nitrobenzene ; dilute hydrochloric acid has very little action on it at 
100°, but decomposes it at 200° into hydrogen sulphide and cyanuric 
acid. It decomposes sodium carbonate in the cold. Sodium thio- 
cyanurate, C;H,NaN,S, forms very lustrous crystals, readily soluble 
in cold water. The barium salt (with 2 mols. H,O) forms large 
refractive prisms; it loses all its water at 280°. The silver, lead, 
‘copper, potassium, lithium, and many other salts were prepared. Alkyl 
salts are conveniently obtained by the action of cyanuric chloride on 
the sodiomercaptides of the different alcohols and phenols. 


N. H..M. 
Ammelide. By M. Srriecter (J. pr. Chem. [2], 32, 128).— 


‘There are two series of basic derivatives of ammelide having the com- 
position C,N,H,M’OQ, and C,N,H,.M’,0,. The normal ammonium- 
derivative, a compound of the latter class, forms slender needles ; it is 
very unstable, losing water of crystallisation and ammonia on expo- 
sure to the air, the hydrogen ammonium derivative being formed ; by 
heating at 100°, all the ammonia is driven off, pure ammelide 
remaining. When ammelide is treated with phosphorous penta- 
chloride, cyanuric chloride and phosphorous oxychloride are formed. 
A. P. 
Preparation of Additive Products of Hypochlorous Acid. By 
R. Lavcu (Ber., 18, 2287—2289).—The method consists in treating 
bleaching powder of known strength with excess of boric acid, then 
adding the theoretical amount of the organic compound, and keeping 
the mixture in the dark, with constant agitation, until the solution 
no longer shows bleaching propertes. The chlorinated compound is 
then extracted with ether. Ethyl chlorhydrin was prepared by this 
method from ethyl ether; chlorobromhydrin from bromallyl; and 
diallylchlorhydrin from dially]. A. P 


Optical Rotatory Power of Invert Sugar. By O. Gusse 
(Ber., 18, 2207—221Y).—Sulphuric and hydrochloric acids raise the 
specific rotatory power of invert sugar nearly in proportion to the 


quantity of acid. For sulphuric acid, S = 0 to 3, (a) w= 


— (19-983 + 0°16979.S). For hydrochloric acid, S = 0 to 3, (a) = 


ORGANIC CHEMISTRY. 1195 


— (19:995 + 0°32621.8); S being the quantity of acid calculated in 
the proportion 10 sugar to 100 water. Ovxalic acid has no influence. 
The influence of water and of temperature were also examined ; 
tables are given showing the results of the experiments. 

N. H. M. 


Action of Bromine on Dimethylamine. By F. Rascuie 
(Ber., 18, 2249—2251).—On the addition of bromine-water to a 
solution of dimethylamine, dimethylamine hydrobromide and hypo- 
bromite appear to be formed, and these, by the action of a further 
amount of bromine, yield a voluminous yellow precipitate of a sub- 
stance of the formula C,H,Br;NO,. This compound volatilises at the 
ordinary temperature, and is decomposed at 60°, bromine-vapour 
being given off; it is dissolved by hydrochloric acid, being converted 
into dimethylamine hydrochloride. The tribromo-derivative is very 
unstable, being readily decomposed by acids or alkalis; it is soluble 
in ether and alcohol, but is insoluble in water. a. Fe 


Action of Ethyloxalic Chloride on Derivatives of Carbamide 
and Guanidine. By M. Srosenrin (J. pr. Chem. [2], 32, 1—32).— 
Thiocarbanilidothiovanilide, NHPh-CS:CO-NPh:CS-NHPh, is _pre- 
pared by gradually adding ethyloxalic chloride to a warm solution 
of diphenylthiocarbamide in benzene until ethyl chloride and carbonic 
anhydride are no longer given off. The substance crystallises in 
yellow, hair-like needles, soluble in ether, concentrated sulphuric 
acid, and in aniline; dilute alkalis also dissolve it, but with partial 
decomposition. It is insoluble in, and partially decomposed by, water, 
melts at 231°, and is decomposed by keeping for any length of time, 
hydrogen sulphide being formed. When heated at 200° in a sealed 
tube with fuming hydriodic acid, it is completely decomposed. When 
treated with fuming nitric acid, the compound C,;H,N,SO; is formed 
as a yellowish-white crystalline precipitate; it is insoluble in ether, 
&e., and is sparingly soluble in water and boiling alcohol; it has a 
slightly alkaline reaction, and melts at 235°; when warmed with 
dilute soda, paranitraniline is formed, and also a white crystalline 
compound which has not yet been examined. 

On dissolving thiocarbanilidothioxanilide in boiling alcohol and 
gradually adding an alcoholic solution of silver nitrate, diphenyl- 
parabanic acid is formed, and by dissolving this compound in warm 
fuming nitric acid and pouring the solution so obtained into cold water, 
a precipitate of dinitrodiphenylparabanic acid, C\sH,N,O;, is thrown 
down in small white prismatic needles; it is insoluble in the usual 
solvents, and yields nitraniline when heated with aqueous alkalis. 
Thiocarbanilidothioxanilide, when treated with aniline and silver 
nitrate, yields oxalyltriphenylguanidine. By treating dry thiocarb- 
anilidothioxanilide with alcoholic ammonia, a white crystalline 
substance having the composition C,,HisN,O; is formed ; it is tasteless ; 
ordinary nitric acid has no action on it, but the fuming acid dis- 
solves it at a gentle heat, and on pouring the solution into water 
a yellow crystalline compound is precipitated having the composition 
C,;H,,N;0¢; it melts at 235°, and when boiled with aqueous alkalis 
is decomposed, ammonia and nitraniline being formed. A second 
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substance is formed by the action of alcoholic ammonia on thio- 
carbanilidothioxanilide, and separates from the mother-liquors in 
slender, pearly scales, readily soluble in ether and alcohol; it con- 
tains sulphur, and has an extremely bitter taste; it melts at 130°. 

Oxallyldiphenyldithiobiuret, <E0'N prgg>NH, is obtained by 
acting on monophenylthiocarbamide with ethyloxalic chloride; it 
crystallises in hair-like needles, melts at about 215°, and dissolves in 
aqueous soda with a yellow colour, giving off a characteristic fragrant 
odour; when treated with silver nitrate, a white crystalline compound is 
formed. On warming monophenylcarbamide with ethyloxalic chloride, 
carbonic oxide and ethyl chloride are given off, and two new com- 
pounds are formed, ethylice phenylallophanate, NHPh-CO-NH-COOEt, 
which forms white needles and melts at 120°, and monophenyl- 
parabanic acid, Pe die which crystallises in silky scales, is 
readily soluble in alcohol, ether, and hot water, and melts at 208°; it 
has a slightly acid reaction, and is soluble in hydrochloric acid 
without decomposition. 

Diphenylparabanic acid. <CO-NPhs oo may be obtained b 

» \Scommer™ SY 7 

gradually adding ethyloxalic chloride to benzene containing dipheny!- 
carbamide in suspension; it forms white, glistening needles, melts at 
204°, dissolves readily in alcohol or ether, and is insoluble in water; 
by heating with alkalis, aniline and oxalic acid are formed. 

Carbonyltriphenylguanidine hydrochloride, CO<NpL>C : NPh,HCl, 
is formed by the gradual addition of ethyloxalic chloride to benzene 
containing triphenylguanidine in suspension ; it forms white needles, 
melts at 190°, and is slowly decomposed on keeping; when reduced 
with sodium amalgam or alcoholic potash, triphenylguanidine is again 
formed, and by the action of silver nitrate carbonyltriphenyljuanidine 
nitrate, CoH .N,O,, is obtained ; it crystallises in octahedra, dissolves 
in alcohol, but is insoluble in water; it melts at 185°; on heating it 
with hydrochloric acid in sealed tubes at 160°, a substance crystal- 
lising in beautiful, long, reddish needles is formed, but this has not 
yet been further examined. On treating carbonyltriphenylguanidine 
with nitric acid, a substance having the composition C,,H,.N,O, + 
4$H,0 is obtained in slender white needles; it melts at 200°, and 
appears to be identical with a substance formed in small quantities 
together with carbonyltriphenylguanidine nitrate by the action of 
silver nitrate on carbonyltriphenylguanidine. im Tow 


Parachloraldehyde. By K. Narrerer (Monatsh. Chem., 6, 519— 
523).—The author confirms the accuracy of his statement (Abstr., 
1882, 1045) that parachloraldehyde can be volatilised in a vacuum 
without dissociation. The density of the vapour at 181°5°, and under 
a pressure of 46°9 mm., is 8°25 referred to air as unity. The con- 
stitutional formula of the compound will be 


CH(CH,CI)-OW pry, 
O<¢H(CH,CI)-0> CH CHC! 
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This compound is not attacked by nascent hydrogen evolved from 
iron and acetic acid, by silver acetate, or alcoholic ammonia at 100°, 
or by boiling with potassium hydroxide. W. C. W. 


Oxidation of the Ketones. By G. Wacner (Ber., 18, 2266— 
2269).—By heating methy! butyl ketone with chromic mixture in 
sealed tubes at 150—155° for five hours, butyric and normal valeric 
acids are formed, whilst on conducting the oxidation at the ordinary 
temperature, butyric acid alone is produced ; this confirms the author's 
theory that the oxidation products of the ketones vary with the 
pressure, temperature, &c. (J. Russ. Chem. Soc., 1884 (1), 645 and 
695.) A. P. 


Reactions with Nitromethane. By A. Prunast (J. pr. Chem. 
[2], 237—238).—Glyceryl formate dichloride, C;H;Cl,,O-CHO, is ob- 
tained by heating dichlorhydrin (1 mol.) with nitromethane for 20 
hours at 220°; it is a colourless oil of ethereal odour, and yields 
monoformin when warmed with alcoholic soda. 

Ethylene chlorhydrin and nitromethane yield a colourless chlori- 
nated oil, boiling at above 130°; it is still under investigation. 

Nitromethane does not act on phenylhydrazine up to 20° otherwise 
than as a solvent. Ifa mixture of the two is heated for 10 hours 
at 140°, methylamine and a crystalline substance are obtained, the 
latter in quantity too small for further investigation. A. J. G. 


Fat of the Fruit of Myristica Surinamensis. By C. L. Remer 
and W. Witt (Ber., 18, 2011—2017).—The fruits of this plant have 
recently been imported into Germany under the name of oil nuts. 
The fruit is about the size of a cherry, the shell is dark-grey, ribbed, 
and very easily broken. The kernel is brown and hard and shows a 
white and brown marbled surface when cut across. The powdered 
kernels yield 73 per cent. of their weight to boiling ether. The crude 
fat left on evaporation of the ether forms a hard brittle mass of 
yellowish-brown colour and crystalline structure and melts at 45°. 
The main constituent of this fat is trimyristin, free myristic acid also 
occurs in small quautity, together with various amorphous substances 
which were not further investigated. 

Trimyristin (like tripalmitin and tristearin) appears to occur in two 
modifications having different melting points. If it is heated to 55° 
it melts, and when allowed to cool forms a crystalline mass still show- 
ing the same melting point. If, however, the fused mass is heated to 
57—58° and then allowed to cool, it solidifies to a transparent porce- 
lain-like mass which melts at 49°. When this last modification is 
heated at 50° for half a minute, it becomes again solid and crystalline, 
and now shows the melting point 55°. 

Ethyl] myristate boils at 295°. When myristamide is heated with 
brominated potash, it is converted into the mixed carbamide, 
C,;H.NH-CO-NH-C,,H.,0. This crystallises well, melts at 103°, is 
insoluble in water, nearly insoluble in cold alcohol, soluble in ether, 
and when fused with potash gives a good yield of the amine of the 
next lower series. A. J. G. 
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Iodopropargylic Acid. By B. Homotxa and F. Srosz (Ber., 18, 
2282—2286).—Potassium tiodopropargylate, CI: C‘-COOK, crystallises 
in small lustrous needles and is very hygroscopic. The barium salt, 
(CL: C-COO).Ba, forms an amorphous mass, readily soluble in water. 
The copper salt, (CI: C-COO),Cu, and silver salt, C1: C-COOAg, are 
also described. An attempt made to obtain iodopropargylic acid by 
the action of an aqueous potassium iodide solution of iodine on cupric 
propargylate proved unsuccessful, tetraiodoethylene, Cl, : CI, being 
formed ; this crystallises in prisms, and melts with decomposition at 
about 165°, it is also formed by the action of an aqueous potassium 
iodide solution of iodine on the copper compound of acetylene. 

Bromiodacrylic acid, C,HIBr-COOH, is obtained by dissolving iodo- 
propargylic acid in fuming hydrobromic acid; it forms colourless 
needles, melts at 96°, and is soluble in ether, alcohol, and hot water; 
it is not identical with the isomeric acid obtained by Hill (Abstr., 
1879, 616). 

8-Diiodacrylic acid, C,.1: CH-COOH, obtained by dissolving iodo- 
propargylic acid in fuming hydriodic acid, forms yellowish prisms, 
melts at 133°, and is soluble in alcohol, ether, and hot water. 

a-B-Diioducrylic acid, CHI: CI‘-COOH, is formed by boiling an 
ethereal solution of propargylic acid with a slight excess of iodine; it 
crystallises in very fine, prismatic needles, melts at 106°, and is soluble 
in ether, alcohol, and hot water; it volatilises with steam. 

Dibromiodacrylie acid, CIBr: CBr-COOH, which is possibly identical 
with the compound obtained by Mabery and Lloyd (Abstr., 1882, 
1048), may be prepared by adding excess of a solution of bromine in 
chloroform to a well-cooled solution of iodopropargylic acid in chloro- 
form; it forms megnificent, silky needles, and melts at 147°; it is 
soluble in alcohol, ether, and hot water. 

Dibromivdethylene, CIBr: CBrH, is obtained on adding bromine to 
an aqueous solution of iodopropargylic acid ; it forms small, yellowish 
prisms and melts at 66°. 

Triiodacrylic acid, CI,: CI-COOH, may be obtained by heating an 
ethereal solution of iodopropargylic acid with the theoretical amount 
of iodine in a reflux apparatus for two hours ; it forms large, colourless 
prisms, which turn reddish on exposure to light ; it melts at 207°, and 
is soluble in ether, alcohol, and hot water. 

Diiodobromacrylic acid, C1,: CBr-COOH, is obtained by heating an 
ethereal solution of iodopropargylic acid with the theoretical amount 
of bromine iodide for some hours in a reflux apparatus; it forms 
colourless lustrous scales, and melts at 182°. It is isomeric with that 
obtained by Mabery and Lloyd (Abstr., 1881, 1125). 

A. P. 


Polyacetylene Compounds. By A. Baryer (Ber., 18, 2269— 
2281).—A better yield of diacetylenedicarboxylic acid (this vol., p. 759) 
is obtained if free propargylic acid is employed for its preparation 
instead of the ethyl salt. 

Ethyl diacetylenedicarboay late, CoH O., may be prepared by passing 
hydrogen chloride through an alcoholic solution of diacetylenedicar- 
boxylic acid cooled to 0°; it is a fragrant smelling oil, and boils at 
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184° under 200 mm. pressure; by reducing its alcoholic solution with 
zinc-dust and hydrochloric acid, propargyl ethyl ether is formed. 

The acid obtained by boiling an aqueous acid salt of diacetylene- 
dicarboxylic acid (loc. cit.) is diacetylenemonocarboxylic acid, 


CH: C-C: C-COOH; 


it is very sensitive to light. The alkaline copper compound yields on 
oxidation with potassium ferrocyanide tetracetylenedicarbowylic acid, 
COOH:-C: C-C: C-C: C-C : C-COOH; this forms fine colourless needles, 
which blacken quickly even when protected from light; it is extremely 
explosive, and yields sebacic acid when reduced. 

By warming ammonium diacetylenedicarboxylate with cuprous 
chloride at 30°, a reddish-violet precipitate of the copper compound of 
diacetylene is formed, and this, when heated with a concentrated 
solution of potassium cyanide, yields a gas which has an odour some- 
what like dipropargyl, and which when passed through an ammoniacal 
solution of cuprous chloride again yields the reddish-violet precipitate ; 
with an ammoniacal silver solution, it forms a yellow precipitate which 
is exceedingly explosive ; exploding even when rubbed in the wet state 
between the fingers. 

Ethyl iodopropargylate, C1: CCOOEt, may be prepared by acting 
on the wet copper compound of ethyl propargylate with a solution of 
iodine in aqueous potassium iodide; it crystallises in large colourless 
prisms, and melts at 68°. The free acid, C1: C-COOH, may be ob- 
tained by saponifying the ethyl salt; it forms slender colourless prisms 
and melts at 140°. 

Moniodoacetylene, CI: CH, may be prepared by passing steam 
through an aqueous solution of barium iodopropargylate ; it distils in 
oily drops which solidify at a lower temperature, and has a dis- 
agreeable odour somewhat like phosphorus oxychloride. It is soluble 
in water, and is very volatile; its vapour appears to be exceedingly 
poisonous; on keeping for some time it changes into an odourless 
crystalline compound, which melts at 171° and is probably triiodo- 
benzene. With ammoniacal caprous chloride, moniodoacetylene forms 
a purple-red precipitate, which soon changes into a mixture of cuprous 
iodide and the red copper acetylene compound. 

Diiodoacetylene, C1: CI, probably identical with the compound 
obtained by Berend (Annalen, 135, 256), melts at 78°; if rapidly 
heated it explodes slightly, and by heating for some time at 100° it is 
decomposed, a solid substance melting at 184° being formed, which is 
probably hexaiodobenzene. 

Diiododiacetylene, C1: C-C: CI, is obtained by treating the silver 
diacetylene compound under water with a solution of iodine in 
aqueous potassium iodide; it forms colourless crystals and melts at 
101°; it smells like iodoform, and when heated in tubes explodes 
violently with a flash of red light; if kept for some time exposed 
to light it is polymerised, forming a brown crystalline mass which 
detonates on heating. The author discusses at some length the con- 
stitution of acetylene compounds, explaining the reactions by a slight 
modification of the Le Bel and Van’t Hoff theory. A. PF. 
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Action of Sulphur Chloride on Ethyl Sodacetoacetate, 
By K. Buckka (Ber., 18, 2090—2093).—The formation of hydroxy- 
uvitic acid by the action of chloroform on ethyl sodacetoacetate 
(Oppenheim and Pfaff, this Journal, 1874, 1161) suggested the possi- 
bility that by substituting sulphur chloride for chloroform a substance 
related to the thiophen-group might be formed. It was found, how- 
ever, that the product of the reaction was a compound of the formula 
S(CHAc:COOEt)., a sulphide of ethyl acetoacetate. This crystallises 
in colourless prismatic needles, and melts at 80—81°. Many attempts 
were made to obtain a condensation-product from this by the action 
of reducing agents, but they were all unsuccessful, owing to the 
readiness with which the sulphur is eliminated. The action of sul- 
phur chloride on derivatives of ethyl acetoacetate and on ethyl sodo- 
malonate is being investigated. 

Carbonyl chloride acts on ethyl sodacetoacetate with formation of 
ethyl chloracetoacetate, carbonic oxide, and sodium chloride. 


A. J. G. 


Conversion of Ketonic Acids into Unsaturated Lactones. 
By L. T. Tuorne (Ber., 18, 2263—2264).—By the distillation of 
a-methyl-8-acetopropionic and «-ethyl-8-methylacetopropionic acids, 
water is separated, and the unsaturated lactones, C,H,O, and C,H;,0,, 
are formed. These compounds and the substance C;H,,0., previously 
obtained from a-ethyl-8-acetopropionic acid (Trans., 1881, 343), are 
all analogous to B-angelica lactone lately described by Wolff (this vol., 
p. 1123), but are more stable, as the isomeric derivatives correspond- 
ing with Wolff’s a-angelica lactone appear to be formed with much 
greater difficulty, and none have as yet been isolated. It therefore 
appears that the introduction of radicles of the fatty series into this 
class of lactones increases their stability. A. P. 


Symmetrical and Unsymmetrical Dimethylsuccinic Acids. 
By R. Levucxart (Ber., 18, 2344—2352).—Otto and Beckurts have 
stated (this vol., p. 754) that symmetrical dimethylsuccinic acid 
(m. p. 193°), prepared from pyrocinchonic acid, yields an anhydride, 
from which by the action of water they obtained unsymmetrical 
dimethylsuccinic acid (m. p. 240—241°). The author finds that the sym- 
metrical dimethylsuccinic acid prepared from ethyl a-bromopropionate 
and ethyl sodomethylmalonate (Bischoff and Rach, this vol., p. 885), 
when heated, yields an anhydride, C,H,O;, crystallising in iridescent 
plates, and melting at 79—81°. This, however, seems to be a mixture, 
as when dissolved in water it gives in addition to symmetrical dimethyl- 
succinic acid, a small quantity of an acid crystallising in lustrous 
prisms, and melting at 121—122°. If, therefore, Otto and Beckurts’ 
acid is converted into an isomeride of higher melting point by heat- 
ing and dissolving in water, it cannot be identical with dimethy]l- 
succinic acid, although agreeing with it in physical properties. 

Unsymmetrical dimethylsuccinic acid, COOH-CH,-CMe,-COOH, 
can be synthesised by boiling ethyl isobutenyltricarboxylate with 
hydrochloric acid. The acid so obtained melts at 138—139°, and is 
identical with that obtained by Pinner by the oxidation of mesitylenic 
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acid (Abstr., 1882, 942), and probably also with that obtained by 
Kachler from phorone (this Journal, 1872,1011). Ethyl isobutenyl- 
tricarboaylate, COOEt-CMe,-CH(COOEt)., obtained by the action of 
ethyl «-bromisobutyrate on ethyl sodomalonate, is a liquid boiling at 
181—185° under 30 to 40 mm. pressure, and at 279—281° with slight 
decomposition under the atmospheric pressure. A. J. G. 


Glycide Pyroracemate. By F. Eruart (Monatsh. Chem., 6, 511 
—518).—When a mixture of equivalent quantities of glycerol and 
glyceric acid is heated in a retort at 120°, carbonic anhydride and 
acraldehyde are given off, and an acid aqueous distillate passes over. 
When the temperature rises to 190—240°, glycide pyroracemate distils 
over, and solidifies in the receiver. On recrystallisation, this com- 
pound is obtained in long, colourless needles. It melts at 82°, and 
boils at 240° without decomposition. It is soluble in alcohol and in 
hot water. The pyroracemate unites with metallic oxides to form 
crystalline compounds. Cs,H,KO, crystallises in silky needles which 
dissolve freely in water. The calcium salt, (C;HsO,).,Ca(OH), 
+ 2H,0, is efflorescent. The copper compound, (C,H,0,).,Cu(OH), 
+ 3H,0, is sparingly soluble in cold water. 

The author points out that glycide pyroracemate is identical with 
Schlagdenhauffen’s “ pyruvine” (this Journal, 1872, 1000), and also 
with Béttinger’s so-called glycuvie acid (this Journal, 1877, ii, 443), 
and further that “ glycuvic”’ acid is not formed by the distillation of 
pure glyceric acid. It is only produced when the glyceric acid con- 
tains glycerol. W. C. W. 


Malic Acid. By H. van’r Horr, jun. (Ber., 18, 2170—2172).— 
Malic acid, prepared from the levo- and dextro-acids, and that ob- 
tained by the action of soda on fumaric acid, are shown by crystallo- 
graphic measurements to be identical with one another and with 


Pasteur’s acid (see also this vol., p. 1049). N. H. M. 


Substitution-products of Acetonedicarboxylic Acid. By M. 
DunscuMANN and H. v. Pecumann (Ber., 18, 2289—2290).—By treat- 
ing acetonedicarboxylic acid with hydrogen cyanide and saponifying 
the nitrile thus produced, citric acid is again formed (compare this 
vol., p. 138). Like ethyl malonate and ethyl acetoacetate, ethyl 
acetonedicarboxylate forms metallic substitution-compounds with 
alkali-metals and copper, and these may be again replaced by organic 
radicles. Substitution-products of acetonedicarboxylic acid were 
formed by a method similar to that used for the preparation of sub- 
stituted acetoacetates, from one to four organic radicles being intro- 
duced into the CH, groups. The substitution-products thus obtained 
were partly liquid and partly crystalline. No unsymmetrical com- 
pounds were observed, but those containing an uneven number of 
substituted radicles were much less stable than those containing an 
even number. By the saponification of these compounds, carbonic 
anhydride is given off, and the corresponding ketone obtained. No. 
details are given. A. P. 
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‘Action of Ammonia on Ethyl Acetonedicarboxylate. By 
H. v. Pecumann and H. Sroxes (Ber., 18, 2290—2292).—Ethyl 
B-hydroxyamidoglutamate, NH,-CO-CH,°C(OH)(NH.)-CH,-COOEt, is 
prepared by acting on ethyl acetonedicarboxylate with aqueous ammo- 
nia. It forms colourless needles, melts at 86°, and is decomposed by 
acids, ammonia being given off. Alkalis convert it into the compound 
C;N.H,O., which the authors propose to call glutazin. This forms 
colourless needles, which are decomposed at a high temperature with- 
out melting. On treatment with bromine-water, pentabromacetyl- 
acetamide, CBr;-CO-CBr.;CONH,, is formed. By the action of phos- 
phorous pentachloride on glutazin, four new chloro-compounds are 
formed, C;N,H,C1,0,, melting at 241°5°; C;N,H;Cl,0, melting at 282°; 
C;N.H;Cl;, melting at 157°5°; and C;N,H.Ch, melting at 212°. Qne 
of the chlorine-atoms of the last compound may be substituted by 
ethoxyl, and the compound C;N,H,Cl;OEt formed; it melts at 83°. 
By treating the tetrachloro-compound with hydrogen iodide, Ost’s 
y-hydroxypyridine is formed. a. F. 


Methylhydroxyglutaric Acid from Levulinic Acid and the 
corresponding Lactonic Acid. By K. Krecketer and B. Tottexs 
(Ber., 18, 2018—2020).—By repeatedly digesting levulinic acid with 
rather more than the equivalent quantity of potassium cyanide, first 
at the ordinary temperature, and towards the end of the reaction at 
80—100°, and treating the resulting cyanide with hydrochloric acid, 
the authors have obtained an acid of the formula C,;H,»0;, which 


readily loses water and is converted into the lactonic acid C,H,Q,. 
These acids proved to be identical with the methylhydroxyglutaric 
acid and its lactonic acid, obtained by Fittig and Bredt (Abstr., 1882, 
34) from isocaprolactone. The acid C,H,O,, obtained by Kiliani from 


saccharone (Abstr., 1583, 962), is not identical with the lactonic acid. 
A. J. G. 


Action of Phosphoric Chloride on Meconic Acid. By E. 
Hitsesein (J. pr. Chem. [2], 32, 129—153).—The author investigated 
this reaction in hopes of obtaining a chlorochelidonic acid by the re- 
placement of the hydroxyl-group by chlorine; this compound was, 
however, not formed. 

When meconic acid (1 mol.) is heated with phosphoric chloride 
(5 mols.) and phosphoric oxychloride (the latter serving only as a 
solvent for the meconic acid), a liquid chloride, C;HCl,(COC1), ? is 
formed; when this is treated with ice-water, it yields an acid of the 
formula HO-C;Cl0(COOH),, whilst with water at 70°, much oxalic 
acid and uncrystallisable products are formed. 

Chloromecenic acid, HO-C;ClIO(COOH), + H,0, prepared as above, 
is obtained in prismatic crystals resembling those of gypsum ; it melts 
at 165° with decomposition, is sparingly soluble in water, readily 
soluble in alcohol and ether. Its aqueous solution has a strongly acid 
reaction, and gives an intense dark-green coloration with ferric 
chloride. The yield is about 13 per cent. of the meconic acid em- 
ployed. The monethyl salt, COOH-C;C10(OH)-COOKt, crystallises in 
lustrous needles, melts at 148°, and can be sublimed. With ferric 
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chloride it gives a dirty-green coloration, changing to red on heating. 
When heated with acetic anhydride, it gives an acetyl compound, 
COOH:C,ClIO(OAc)-COOEt, crystallising in concentrically grouped, 
slender, lustrous needles, and melting at 70°. The hydrogen barium 
salt, (C;H,ClO,) Ba, crystallising in long prisms, and a basic barium 
salt, (C;C10,)2Bas, forming a yellowish-white crystalline powder, were 
obtained. 

Chlorepyromecenic acid, C;H,Cl1O-OH + H,0, prepared by the dry 
distillation of chloromecenic acid, crystallises in long pale yellow 
prisms, melts at 174°, but sublimes even at the ordinary temperature ; 
it is sparingly soluble in water, readily in alcohol and ether, and 
gives a dark green coloration with ferric chloride. The calcium salt, 
(C;H.C10-0),Ca, crystallises in nodular groups of needles. 

Whilst dilute ammonia converts chloromecenic acid into its ammo- 
nium salt, the action of excess of concentrated ammonia leads to the 
formation of a blue colouring matter, soluble in alkalis, and reprecipi- 
tated by acids, and of a red colouring matter which is obtained from 
the filtrate from the last by extraction with ether; neither could be 
crystallised. 

Chlorodihydromecenic acid, HO-C;H,C10(COOH),, is obtained by the 
action of sodium amalgam on an acid solution of chloromecenic acid, 
It erystallises in tufts of prisms, melts at 145° with partial decom- 
position, is sparingly soluble in water, readily in alcohol and ether, 
and gives a clear green coloration with aqueous ferric chloride. 

It was not found possible to replace the chlorine in chloromecenic 
acid by hydrogen without, at the same time, replacing the hydroxyl 
and adding 8 atoms of hydrogen. When heated with fuming hydr- 
iodic acid at 100°, hydroxyamylenedicarboaylic acid, CSH,OH(COOH),, 
is obtained. This crystallises in hard, transparent, colourless, spear- 
shaped forms, and sublimes at a higher temperature, melts at 149°, 
is sparingly soluble in cold, readily in hot water and in alcohol or 
ether, insoluble in chloroform and benzene. It has an acid reac- 
tion, and gives no coloration with ferric chloride. The silver salt, 
C;H,.O(COOAg)., is a white crystalline powder. The ethyl salt, 
C.H,.O(COOEt),, is a colourless thick liquid; it boils at 250°, and is 
insoluble in water, soluble in alcohol and ether. When heated with 
lime, hydroxyamylenedicarboxylic acid yielded a small quantity of a 
colourless liquid boiling at 129—130°, and of an odour resembling 
that of fusel oil; on analysis, it gave numbers agreeing with those 
required for an amyl alcohol, but the amount obtained was too small 


to identify it. A. J. G. 


Nitrogenous Derivatives of Comenic Acid. By E. Mennez 
(J. pr. Chem. [2], 32, 176—186).—Phenylcomenamie acid, CpH sNO, 
+ H,O, is obtained by heating an aqueous solution of comenic acid 
with aniline. It crystallises in colourless tetrahedrons, is soluble in 
water, and gives a violet coloration with ferric chloride. Hthylcome- 
namic acid, CsHyNO, + 2H.0, prepared in a similar manner from ethyl- 
amine and comenic acid, crystallises in large colourless prisms, melts 
at 210° with evolution of gas, and gives a violet coloration with ferric 


chloride. LHthylic ethylcomenamate hydrochloride, (CsHsNO,Et)2,HCl, 
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is obtained by treating an alcoholic solution of the acid with hydrogen 
chloride; it crystallises in aggregates of colourless needles; when 
treated with aqueous soda, it yields the free acid, whilst with alcoholic 
soda it yields the ethyl salt, CsH,NO,Et; the latter crystallises in 
colourless needles, and melts at 114—115°. When ammonia and 
barium chloride are added to the hydrochloride, long, thin needles of 
the formula (CjH,NO,).Ba + H,O are obtained. 

Acetylethylpyromeconamic acid, C,H,,NO;, is obtained by heating 
ethylcomenamic acid with acetic anhydride in sealed tubes at 160°. 
It crystallises from benzene in prismatic forms containing 1 mol. of 
benzene, which it loses at 80°; it melts at 140°. 

Ethylpyromeconamic acid, C;H,NO,, is obtained by boiling the 
acetyl compound with water, or by heating ethyl comenamate at 210° ; 
it crystallises in needles, melts at 166°, is readily soluble in water, 
alcohol, and chloroform; less readily in benzene, and is not decom- 
posed when heated with hydrochloric acid at 240°. When oxidised 
with potassium permanganate, it yields oxalic acid and ethylamine. A 
small quantity of ethylamine is also formed when it is treated with 
sodium amalgam. A. J. G. 


Sulphopyromucie Acid. By H. B. Hitt and A. W. Pater 
(Ber., 18, 2095—2097).—é-Sulphopyromucic acid is obtained by 
slowly adding pyromucic acid to fuming sulphuric acid. It erystal- 
lises in deliquescent prisms, and yields oxalic and succinic acids when 
fused with potash. The barium salt, contrary to the statement of 
Schwanert. (Annalen, 116, 268), crystallises in globular aggregates of 
smal] prisms of the formula BaC;H,SO, + 4H.O. ‘The lead salt, 
PbC;H,SO, + 2H,0, and the silver salt, Ag,C;H.SO,, are also de- 
scribed. When the barium salt is treated with bromine-water, it is 
converted into barium sulphate and fumaric acid. 

An acid of the formula COOH-C,Br,0°SO;H is obtained by the 
action of fuming sulphuric acid on §8-y-dibromopyromucic acid 
(Abstr., 1884, 1305). The barium salt, BaC;Br.SO, + 5H,0, crys- 
tallises in long slender needles, and when treated in aqueous solution 
with bromine yields barium sulphate and dibrommaleic acid. When 
the dibrom-acid is treated with zinc in ammoniacal solution, 6-sulpho- 
pyromucic acid is formed. 

When é-monobromopyromucic acid is dissolved in fuming sulphuric 
acid, a sulphobromopyromucic acid is obtained crystallising in long 
deliquescent needles; its barium salt has the formula BaC;HBrSO, 
+ 5H.O. When the acid is treated with zinc-dust in ammoniacal 
solution, it yields 6-sulphopyromucic acid, isomeric with that described 
above. The barium salt, BaC;H,SO, + H,0, crystallises in concentric 
groups of small prisms. A. J. G. 


Compounds of Thiophen. By O. Srapier (Ber., 18, 2316— 
2320).—Thiophenine (amidothiophen) hydrochloride, CsSSH;NH:;,HCI, 
is prepared by suspending the stannochloride (this vol., p. 972) in 
the least possible quantity of water, decomposing with hydrogen 
sulphide and evaporating the filtrate in a vacuum over sulphuric acid 
and soda; it crystallises in long lustrous needles. When heated with 
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acetic chloride, it yields a dark-red powder which, if rubbed, shows 
the coppery lustre characteristic of the aniline dyes. _It is soluble in 
concentrated sulphuric or acetic acids with magenta colour, but is 
insoluble in most other solvents; it could not be purified. 

When a solution of thiophenine hydrochloride is mixed with aqueous 
diazobenzene chloride, a precipitate is obtained of a substance crystal- 
lising in yellow, microscopic needles of the formula 


PhN,-C,SH,"NH,,HCl + $H,0. 


This is soluble in water and alcohol, and does not yield nitrogen when 
boiled with hydrochloric acid. A similar compound crystallising in 
microscopic, red needles is obtained by the action of a-diazonaphtha- 
lene on the hydrochloride. It is not very soluble in water and alcohol, 
and dyes silk. A yellow dye is also obtained by the action of diazo- 
benzenesulphonic acid ; it crystallises in red needles. 

Nitrothienol, NO.C,SH,"OH, is obtained by the action of potassium 
nitrite on the hydrochloride, the mixture being at first cooled with 
ice, but afterwards heated on the water-bath. It crystallises in 
colourless needles, melts at 115—116°, dissolves in alkalis with yellow 
colour, and closely resembles paranitrophenol in most of its properties. 
The yield is very small, much resin being formed. 

A mixture of thiophenine hydrochloride and methyl alcohol when 
heated in sealed tubes at 250—280° gave, not as was hoped, dimethy|- 
thiophenamine, but methy] mercaptan and carbonaceous products. 

A. J. G. 

Thioxylen from Coal Tar. By J. Messincer (Ber., 18, 2300— 
2303 ).—Acetothiorylen, C\SSHMe,Ac, is prepared by treating 5 grams 
of thioxylen, diluted with 100 grams of light petroleum with 3°5 grams 
of acetic chloride, small quantities of aluminium chloride being added 
from time to time; the mixture is occasionally heated on the 
water-bath. It is a colourless liquid of sp. gr. 1:0910 at 17° (water 
at 17° = 1) and has not a disagreeable odour; it boils at 223—224° 
(uncorr.), and soon becomes discoloured on exposure to air. It gives 
a red coloration with isatin and sulphuric acid. 

Dimethylthienylmethylacetoxime, CsSHMe,-CMe: NOH, is obtained 
by the action of hydroxylamine hydrochloride and sodium ethoxide 
on an alcoholic solution of acetothioxylen; it crystallises in thick 
white needles, and melts at 65°. Phenylhydrazine reacts with aceto- 
thioxylen, but the product could not be crystallised. 

Acetothioxylen, when oxidised with potassium permanganate, yields 
a mixture of products from which, by solution in ammonia, boiling 
with animal charcoal, and precipitation with silver nitrate, a yellow 
silver salt was obtained, which, when treated with ether and methyl 
iodide, yielded methyl thiophentricarboxylate, CSSH(COOMe);. It 
crystallises in plates, melts at 118°, and is readily soluble in alcohol 


and ether. ‘The free acid could not be prepared from want of 
material. A. J. G. 


Synthesis of Thioxylen and Pyrroline-derivatives. By C. 
Paat (Ber., 18, 2251—2254).—A thioxylen possibly identical with 
Messinger’s (this vol., p. 1052) may be obtained by heating acetonyl- 
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acetone (this vol., p. 505) with finely powdered phosphorous pentasul- 
phide in a reflux apparatus ; it forms a colourless, mobile liquid having 
a slightly unpleasant odour, and boils at 134—135° (uncorr.). The 
pure compound readily dissolves sulphur; with isatin and sulphuric 
acid, it forms a cherry-red coloration, becoming reddish-brown when 
heated ; on adding the compound and concentrated sulphuric acid to 
a solution of phenanthraquinone in glacial acetic acid, a magnificent 
violet coloration is formed, and by the addition of the thioxylen to a 
solution of benzoylformic acid in concentrated sulphuric acid, a dark 
reddish-brown coloration is formed. 

Dibromothioxylen, CsSBr.Me., is obtained by adding the theoretical 
amount of bromine to a solution of thioxylen, both in solation in 
carbon bisulphide ; it crystallises in large needles, softens at 47°, and 
melts at 50°. 

Tribromothioxylen may be prepared by dissolving the dibromo-deriva- 
tive in excess of bromine and allowing it to remain for 12 hours ; it ervs- 
tallises from alcohol in slender white needles. and melts at 142—144°, 

By the oxidation of thioxylen with an alkaline solution of potassium 
permanganate, methy lthiophencarboxylic acid, 


C,SH,Me‘COOH [Me : COOH = 2: 5], 


is formed ; it melts at 142°, is readily soluble in alcohol, ether, and 
boiling water, and crystallises from the latter in white needles, sub- 
limes at 120°, and yields no colour reaction with isatin and sulphuric 
acid. The silver salt forms a white, crystalline powder, somewhat 
soluble in water. When acetonylacetone is heated with a slight 
excess of alcoholic ammonia in sealed tubes for an hour at 150°, 
dimethylpyrroline, identical with that obtained by Weidel and Ciami- 
cian (Abstr., 1880, 404), and Knorr (this vol., p. 995), is formed. 
Re Fe 

Bromination of a- and 8-Thiophenic Acids. By R. Bonz 
(Ber., 18, 2308—2315).—Dibrom-a-thiophenic acid is described by 
Peter (this vol., p. 765) as melting at 209—211°. The dibromo-A- 
thiophenic acid, prepared from £-thiophenic acid, melts at 220—222°. 
The author finds that there appears to be complete identity in the 
crystalline form and all other properties, of these two acids, except 
melting point, and that their derivatives—of which a large number 
were prepared and compared—also show complete identity. The 
author prepared the a-acid according to Peter’s directions, and fonnd 
the melting point, after repeated recrystallisation, to be 212—213°; 
if, however, this a-dibromo-acid is converted into the amide or into 
the methyl salt, and these compounds are then saponified, &c., the acid 
o>tained shows the melting point 220—221°. The anthor therefore 
thinks that these acids must be identical. The following derivatives 
were prepared in each case from both the a- and f-acids. DBarinm 
salt, (C;SSHBr.0.),Ba + 34H,0, erystallises in needles. The si/ver 
salt, C;SHBr,0,Ag, a granulo- crystalline powder. The methyl salt, 
C,SHBr,-COOMe, crystallises in needles and melts at 80—80°5 
Dibromcthiophenic chluride crystallises in silky needles, and melts at 
35°5—39'5°. Dibromothiophenamide, CSSHBr,CON H,, erystallises in 
slender, white, interlaced needles, and melts at 165°5—167° 
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Remarks on the Preceding Paper. By Victor Mever (Ber., 18, 
2315—2316).— The unexpected results described above, led to a com- 
parison of a- and B-thiophenic acids, which showed that they certainly 
differ in melting point, and also in their solubilities in water; never- 
theless all the derivatives of these acids— such as bromine-derivatives, 
ketones prepared by distillation, &c., show no marked differences. 
Whether the isomerism between the a- and f-acids is physical, or 
whether the resemblance in properties of the derivatives is only acci- 
dental, or, lastly, whether the a-acid, although apparently pure, may 
be contaminated with some very ¢ adherent impurity in quantity too 
small to be detected by analysis, can only be settled by furtherinvesti- 
gation. Gattermann is continuing the research with this object. * 

A. J. 

Action of Ethyl Chlorocarbonate and Sodium Amalgam on 
Di-iodothiophen. By R. Nanysen (Ber., 18, 2304).—It was 
thought that this reaction would lead to the formation of a thio- 
phendicarboxylic acid, but only a considerable quantity of B-thiophenic 
acid was obtained together with traces of a solid acid. A. J. G. 


Synthesis of Thiophendicarboxylic Acid. By R. Bonz (Ber., 
18, 2305—2307).—As there is good reason to suppose that dibromo- 
thiophen is a para-compound, it was thought advisable, in the first 
place, to ascertain if paradibromobenzene would yield terephthalic acid 
when treated with ethyl chlorocarbonate and sodium amalgam—a 
reaction that has been shown to yield isophthalic acid in the case of 
metadibromobenzene together with metabromobenzoic acid (Wurster, 
this Journal, 1874, 369). Terephthalic acid is exclusively formed in 
the case of paradibromobenzene. 

With dibromothiophen, the products of the action of ethy! chloro- 
carbonate and sodium amalgam are f-thiophenic acid, and a thiophen- 
dicarboxylic acid which proved to be identical with that obtained by 
Jaekel from thiophendisulphonie acid, and by Messinger from thio- 
xylene (this vol., p. 767). A. J. G. 


Action of Phosphoric Selenide on Acetonylacetone. By C. 
Paat (Ber., 18, 2255—2256).— Selenoxylen, C,SeH.Me., may be pre- 
pared by heating equal weights of acetonylacetone and phosphorous 
pentaselenide i in sealed tubes : foran hour at 180°; it isa heavy, colour- 
less, mobile fluid, boils at 153—-155° (uncorr ), and has a slight dis- 
agreeable odour, somewhat similar to that of thioxylen; it dissolves 
in concentrated sulphuric acid with a reddish-brown colour, and, when 
dissolved in sulphuric acid containing isatin, exhibits a splendid 
dark carmine-red coloration ; ; it also yields Laubenheimer’s reaction, 
and is similar to thioxylen in its behaviour towards benzoylformic 
and sulphuric acids. A. P. 


Action of Ethyl Diazoacetate on Aromatic Hydrocarbons. 
By E. Bucunerand T. Curtivs (Ber., 18, 2377—2379).—The authors 
formerly stated that the diazoacetates did not act on aromatic hydro- 
carbons ; they now find that this statement is true only when the 
hydrocar bon is present in small quantity; if, however, the hydrocarbon 
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is present in large quantity, then the diazoacetate reacts with it: the 
more completely, the larger the excess of the hydrocarbon. 

When a mixture of ethyl diazoacetate (40 grams) and toluene 
(160 grams) is heated in a reflux apparatus until nitrogen ceases to be 
evolved, and the product, after distilling off the toluene, is distilled 
with steam, a residue of ethyl azinsuccinate is left, whilst a strongly 
smelling oil goes over, which, after washing, distils nearly completely 
between 235° and 245°. This substance has the formula C,,H,,0., 
and boils at 238—239° under 725°5 mm. pressure; when saponified, it 
yields ethyl alcohol and an acid, a colourless, thick oil, which does 
not crystallise at —5°. This distils at 268—275° under 720 mm. pres- 
sure with scarcely any decomposition, and also distils readily with 
steam ; it is sparingly soluble in hot water, readily soluble in alcohol 
and ether; its silver salt forms a white crystalline precipitate. 

A substance of the formula C,.H;,.O, is prepared in similar manner 
from orthoxylene; it boils at 254—257° under 725 mm. pressure. 

Benzene when heated with ethyl diazoacetate, yields a similar com- 
pound; the acid prepared from this is readily volatile, but cannot 
be crystallised. The constitutions of these substances are under 
investigation. A. J. G. 


Action of Fuming Nitric Acid on Paraxylylene Bromide. By 
W. Low (Ber., 18, 2072—2075).—In this reaction, unlike that with 
benzyl chloride, the fuming nitric acid exerts an oxidising action 
only, no nitro-derivatives being formed. The products of the reac- 


tion are terephthalic aldehyde, terephthalaldehydic acid, and a 
compound of the formula C,,HBr,0,, apparently an intermediate 
product. This substance crystallises in needles, melts at 80°, and 
is insoluble in water, readily soluble in ether, chloroform, and benzene. 
It yields a soluble compound with hydrogen sodium sulphite, and, 
when heated with water, is resolved into terephthalic aldehyde, hydro- 
bromic acid, aud tolylene alcohol. It therefore probably has the 


constitution C.H,(CH,O-CHBr-C,HyCOH)>. A. J. G. 


Mono- and Di-chloroxylene. Chloroparaxylidine. By P. 
Kiuee (Ber., 18, 2098—2099).—In the preparation of amido-com- 
pounds by the reduction of aromatic nitro-derivatives by tin and 
hydrochloric acid, monochloro-derivatives of the amines are known to 
be also formed, but their constitution has never been determined. 

Nitroparaxylene when heated on the water-bath with tin and con- 
centrated hydrochloric acid, yields the chloroparaxylidine, 


[Me : Me: Cl: NH, =1:4:2:57], 
described by Jannasch (Annalen, 176, 55). This, when boiled for 


several hours with glacial acetic acid, yields acetochloroparazylide, 
C.H.Me,Cl,,NHAe, crystallising in colourless needles, and melting 
at 171°. 

Dichloropararylene, C;H,Me.Cl, [Me,: Cl = 1:4:2:5 ?], is pre- 
pared by converting chloroparaxylidine into the diazo-compound and 
treating this with cuprous chloride and hydrochloric acid. It crys- 
tallises in plates or flat needles, melts at 71°, and boils at 221°; it is 
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sparingly soluble in cold, readily soluble in hot alcohol and in ether. 
When nitrated, it yields dinitrodichloropararylene, crystallising in smail 
needles, and melting at 225°. 

Chloroparaxylene, prepared by the direct chlorination of paraxylene, 
boils at 186° under 767 mm. pressure, and solidifies in a freezing mix- 
ture to a crystalline mass melting at 2°. The sulphonic acid pre- 
pared from it crystallises well; its barium salt crystallises in needles ; 
the sodium salt in prisms; both containing 1 mol. H,O. On further 
chlorination the monochloro-derivative yields a dichloroparaxylene 
identical with that described above. The chlorine-atoms are most 
probably in the 2 : 5 position, as it has been shown that the bromine- 
atoms occupy those positions in the dibromo-derivative formed by 
direct bromination. A. J. G. 


Presence of Pseudocumene and Mesitylene in Different 
Mineral Oils. By C. Eneier (Ber., 18, 2234—2238).—That por- 
tion of Pennsylvanian oil boiling at 170—190°, contains about 0°2 per 
cent. of these hydrocarbons; a smaller quantity was also found in the 
fractions 150—170° and 190V—210°. Baku oil contains about 0°1 per 
cent.; small quantities were also found in the oils from Alsace, 


Galicia, and Italy. N. H. M. 


Reactions dependent on Position. By C. Ligpermann and 
Sr. v. Kosranecki (Ber., 18, 2142—2149).—A theoretical paper, 
tracing the relation between the reactions and properties of some 
hydroxylated aromatic substances, and the positions of the hydroxyl 
groups. A. J. G. 


Benzyl Ethers of Brominated Nitrophenols and their 
Behaviour on Reduction. By G. Roi and O. Hérz (J. pr. Chem. 
[2], 32, 56—61).—'The following benzyl ethers of the brominated 
nitrophenols were prepared by heating metallic derivatives of the 
corresponding nitrophenols with benzyl chloride in the presence of 
alcohol for 6—8 hours at 100°; the reaction takes place more rapidly 
in sealed tubes at 150°, but the product is not so pure. Monobrom- 
orthonitrophenyl benzyl ether, 

NO.-C,H,;Br-OCH,Ph [Br: NO,: OCH,Ph = 4:2: 1], 
erystallises from alcohol in thick, clear yellow prisms, it melts at 
83°5° (uncorr.), is insoluble in water, but readily soluble in alcohol. 
Dihrom-orthonitrophenyl benzyl ether, 

NO,C,H.Br.,OCH,Ph [Br : Br: NO, : OCH:Ph = 6:4: 2: 1}, 
crystallises in large, compact, yellow, monoclinic crystals, melts at 64°5° 
(uncorr.) and is insoluble in water, but dissolves readily in alcohol, 
ether, &c. Monobromo-paranitrophenyl benzyl ether, 

NO.-C,H;BrrOCH,Ph [Br : NO, : OCH,Ph =2:4: 1), 
erystallises in nearly colourless lustrous tablets, melts at 125°5° 
(uncorr.), is insoluble in water but soluble in ether,: alcohol, &c. 
Dibromo-paranitrophenyl benzyl ether, 

NO,-C,H,Br,-OCH,Ph [Br: Br: NO,: OCH,Ph = 6: 2:4: 1], 
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crystallises in colourless, long, brittle needles, melts at 93°5°, is insoluble 
in water, but dissolves readily in alcohol, ether, &c. All the above 
benzyl ethers are reduced by the action of tin and hydrochloric acid, 
being at the same time saponified, benzy] chloride and the amidophenols 
being formed; alcoholic ammonium sulphide has no action on the 
ethers; zinc-dust and soda form dark brown tarry reduction products, 
whilst sodium amalgam yields a small quantity of a white, crystalline 
substance ; this melts at 79—80°, and may possibly consist of an 
amido-compound of the benzyl ethers. A. P. 


Carvoxime. By H. Goupscumivt and R. Ziirrer (Ber., 18, 2220— 
2223, comp. this vol., p. 1058).—Hesperidine nitrosyl chloride when 
boiled with alcohol yields carvoxime. It is quite insoluble in soda, 
whilst the isomeric hydrochlorocarvoxime dissolves in cold soda solu- 
tion, from which it is precipitated by carbonic anhydride. Hydro- 
chlorocarvoxime reacts with benzoic chloride with formation of benzoyl- 
hydrochlorocarvorime, (HC1)CyHy: NOBz. The latter compound 
crystallises from light petroleum in long, colourless, lustrous needles 
melting at 114—115°. On the other hand, hesperidine nitrosyl 
chloride does not react either with benzoic or with acetic chloride. 
This compound cannot therefore contain an oximido-group, and pro- 
bably has the constitution (HOH)C,H,: NCI. 

Bromine acts on hesperidine nitrosyl chloride with formation of an 
additive compound, CyH,,NCIBr,O, melting at 130—131°. Hydro- 
chlorocarvoxime also yields an additive bromine-compound which is 
very unstable. 

The behaviour of nitroso-terpene is in some respects analogous to 
that of its isomeride, carvoxime, and it probably contains the iso- 
nitroso-group ; it does not, however, yield with hydrochloric acid a 
compound analogous to hydrochlorocarvoxime. N. H. M. 


Constitution of Chloranilic Acid. By S. Levy (Ber., 18, 2366— 
2371).—Paradichloroparadibromoquinone, C,Cl,Br,0, [O, : Cl, : Br. = 
1:4:2:5:3:6)], is obtained by the action of bromine on a solution of 
paradichloroquinone in glacial acetic acid. It crystallises in reddish- 
brown, monosymmetric forms; a:b:¢ = 1446: 1: 2°850; B = 77° 30’; 
observed forms, OP, coPco, + 2Pco, + P, and is therefore not iso- 
morphous with the meta-compound (Abstr., 1883, 1117). It is inso- 
luble in water, very sparingly soluble in ether and hot alcohol, soluble 
in benzene. 

Paradichlorcparadibromoquinol, C,C],Br.(OH)2, is prepared from the 
quinone by heating it with stannous chloride; it crystallises in nearly 
colourless monosymmetric forms; a:b: ¢=2°971: 1: 2°723; B= 77° 24; 
observed faces, 0P, coPco, —P, and is therefore isomorphous with the 
meta-compound (loc. cit.). It melts at 23u°. The diucetyl-derivative, 
C,Cl,Br(OAc).2, crystallises in slender, colourless needles, and melts 
at 265°. The acetyl-derivative of the meta-compound was also pre- 
pared ; it closely resembles the foregoing and melts at 269—270°. 

When paradichloroparadibromoquinone (5 parts) is moistened with 
alcohol and heated with a solution of 5 parts of potash in 150 parts of 
water, it is converted into a chlorobromanilic acid identical with 
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that obtained from metadichlorometadibromoquinone (Joc. cit.). As 
this substance is derived from both the para- and meta-compounds, it 
must have the constitution [(O:0:0H:OH:Cl: Br=1:4:2:3:5:6], 
whilst chloranilic acid must by analogy have the like constitution. 


A. J. G. 


Bromamidophenols. By O. Hitz (J. pr. Chem. [2], 32, 65—70). 
— Orthobromo-paranidophenol, NH,C,H;BrOH [Br: NH,: OH = 
2:4:1], may be readily obtained by the reduction of the correspond- 
ing nitrophenol or its benzyl ether with tin and hydrochloric acid ; it 
crystallises in short, white needles or thick prisms, which become 
brown on exposure to light; it is soluble in the usual sulvents, and melts 
with partial decomposition at 158° (uncorr.). It is readily soluble in 
aqueous alkalis, forming crystalline compounds. The hydrochloride, 
OH-C,H,BrNH,,HCl, forms silver-grey scales. The stannochloride, 
(HO-C,H;Br:N H,).,H,SnCk, forms lustrous white scales. The sulphate 
forms small, brilliant prisms. By treating the free base with very 
dilute nitric acid, a deep blue solution is obtained, from which the 
nitrate slowly separates in lustrous scales. The /hydrobromide, 
HO-C,H;Br-N H,,HBr, crystallises readily in brilliant prisms. The 
acetyl compound, HO-C,H;Br-NHACe, is obtained by treating the base 
with excess of acetic anhydride; it crystallises from hot water in 
brilliant, thick needles and melts at 157° (uncorr.). 

Diorthobromo-paramiduphenol, prepared by reduction of the nitro- 
compound, has been described by Bohmer (Abstr., 1882, 398), and 
Mohlau (Abstr., 1884, 593). The acetyl compound, HO-C,H,Br."N HAc, 
crystallises in lustrous scales, melts at 173—174°, and is insoluble in 
cold water, but dissolves readily in alcohol. 

6.4 Dibromorthamidophenol, HO-C,H,BryNH, [Br: Br: NH,: OH 
= 6:4:2:1], is also obtained by the reduction of the corresponding 
nitrophenol or its benzyl ether; it forms long, thin, yellow needles, 
melts at 91—92°, and is soluble in the usual solvents. The hydro- 
chloride forms reddish-coloured scales or plates, and is readily 
soluble in water with partial decomposition. The stannochloride, 
(C.H;Br.NO).,H,:SnCl, forms long colourless needles. The hydro- 
bromide forms tine reddish needles. The acetyl compound, 


HO-C,H.Br,NHAe, 
crystallises in yellowish needles ; it melts at 186°, and is soluble in the 
usual solvents. A. P. 


Parabrom-orthamidophenol. By F. Scuiirr (J. pr. Chem. [2], 
32, 61—64). — Parabrom-orthamidophenol, NH,°C,H;BrOH, is ob- 
tained by reducing parabrom-orthonitrophenol with tin and hydro- 
chloric acid; it forms pale yellow needles, is soluble in the usual 
solvents, and melts at 128°; with ferric chloride its aqueous solution 
gives a deep cherry-red coloration, and after a time throws down a 
finely divided reddish-brown precipitate. The following salts of the 
base were prepared. The hydrochloride, hydrobromide, nitrate, and 
sulphate, (NH.°C;H;Br-OH),,H.SO,, are described. The acetyl-deriva- 
tive, HO-C,H;Br-NHAc, prepared by treating the base with acetic 
anhydride, is obtained either as golden-yellow scales melting at 177° 
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(uncorr.), or as white needles melting at 179°. Wher treated with 
potash or ammonia, the ammonium or potassium derivative, 
NH,0-C,H,Br-NHAc or KO-C,H,;,Br-NHAc, are respectively ob- 
tained. The author, in opposition to the results obtained by 
Pfaff (Abstr., 1883, 802), finds that none of the bromine is removed 


when parabromorthonitrophenol is reduced with tin and hydrochloric 
acid. a. FF 


Metamido-phenetoil, By P. Wacyer (J. pr. Chem. [2], 32, 70— 
80).—Metamido-phenetoil, EtO-C-HyNH, [OEt : NH, = 1: 3), may 
be obtained by the reduction of metanitro-phenetoil (Abstr., 1879, 
237) with tin and hydrochloric acid. It forms a clear yellowish 
liquid, which distils at 180—205° under 100 mm. pressure ; it becomes 
rapidly darkened on exposure to the air. The stannochloride, 
C.H,NO,HSnC\l,, forms lustrous, transparent scales readily soluble in 
dilute acids. The hydrochloride forms silky, greyish needles; the hydro- 
bromide grey, nodular masses. The sulphate, (CsH;,NO).,H,SO,+ 1$H,0, 
forms broad, yellowish needles. The oralate, (CsH;,NO).,C.H2O,, was 
also prepared. The acetyl compound, EtO-C,HyNHAc, forms lustrous 
white scales having a faint tinge of red; it melts at 96°7° (uncorr.), 
and is very sparingly soluble in water. 

Metadiazo-phenetoil was obtained by treating a cold solution of 
metamido-pbenetoil hydrochloride with sodium nitrite. It forms 
brown resinous clots. 

Meta-phenetoilazo-B-naphtholsulphonic acid, 


OEt-C, Hy N2°C,.H.(OH)-SO,H, 


is formed on gradually adding a cold solution of sodium nitrite 
(1 mol.) to a well-cooled mixture of amidophenetoil hydrochloride 
(1 mol.) and £-naphtholsulphonic acid (1 mol.). After some time, the 
colouring matter is thrown down as a red precipitate on the addition 
of sodium chloride. 

Metadimethamidophenetoil, EtO-CsH,NMe., was prepared by grada- 
ally adding aqueous potash to a solution of metamidophenetoil 
hydrochloride and methyl! iodide in methyl alcohol at 100°. The free 
base is a clear yellow oil; it boils of 247° (uncorr.). A small quantity 
of a yellow, crystalline substance, probably EtO-C,H,NMe,I, is also 
formed. The platinochloride is a bright yellow flocculent precipitate. 

Nitrosometadimethamidophenetoil hydrochloride, 


EtO-C,H,(NO):NMe,,HCl, 


may be prepared by gradually adding amy] nitrite to a well-cooled solu- 
tion of metadimethamidophenetoil hydrochloride in alcohol and hydro- 
chloric acid. It separates in golden-yellow scales, which on drying in 
air become more of a brownish hue; it is readily soluble in water and 
alcohol, but is insoluble in ether. A. P. 


Cyanhydrins of Nitroso-compounds. By E. Lippmann and 
F. Firissner (Monatsh. Chem., 6, 537—545).—The authors acted on 
a hot alcoholic solution of nitrosudimethyJaniline with potassium 
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cyanide with the view of obtaining the corresponding azyline. 
Contrary to their expectations, the cyanhydrin of nitrosodimethyl- 
aniline, C,,;H.,N;0,, was produced, ammonia and dimethylaniline 
being evolved. The crude cyanhydrin is collected on a funnel, 
washed with water, and recrystallised from alcohol, from which it is 
deposited in red crystals. The pure compound melts at 221°, and 
dissolves freely in chloroform. On reduction with nascent hydroger., 
ammonium formate and dimethylphenylenediamine are produced. 
The cyanhydrin unites with benzene, nitrobenzene, toluene, aniline, 
quinoline, and phenol to form crystalline additive products, which are 
characterised by their metallic lustre; for instance, 2C,;H.,N.O; 
+ C,H, crystallises in monoclinic plates. The benzene is expelled at 
130—140°. 

Nitrosodiethylaniline cyanhydrin, C2,H.N;02, forms small reddish- 
yellow crystals melting at 170°. When reduced with stannous chloride, 
it is converted into ammonium formate and diethylphenylenediamine. 
Only those nitroso-derivatives of tertiary bases in which the NO group 
is united directly to a C atom, combine with hydrocyanic acid, form- 
ing cyanhydrins. W. C. W. 


Action of Carbonyl Chloride on Ethenyldiphenyldiamine 
(Diphenylacediamine). By M. Los (Ber., 18, 2427—2428).— 
When the carbony! chloride is in excess, a compound, C\.H,,N,Cl.02, 
is formed, whilst with excess of the diamine, a carbamide, 


CO(CuHiN2)2, 
is obtained. The reaction is being further studied. L. T. T. 


Triphenylamine. By C. Heypricu (Rer., 18, 2156—2158).— 
Triphenylamine is conveniently prepared by dissolving 3 grams of 
sodium in 40 grams of boiling diphenylamine; if a larger quantity of 
sodium be added, the whole is carbonised. 20 grams of bromine are 
then added, and the whole boiled for a quarter of an hour longer. The 
liquid is now poured off from the sodium bromide and distilled : 
35 grams of triphenylamine were obtained with much unchanged 
diphenylamine. 

Benzotrichloride and zine chloride act on triphenylamine with for- 
mation of a green basic substance. The solution in strong sulphuric 
acid is violet; in other acids and in alcohol, green. 

Trinitrotriphenylamine, N(C,HyNO,);, is prepared by the action of 
fuming nitric acid on the triphenylamine. It crystallises from nitro- 
benzene on addition of alcohol in plates which melt at 280°. 

Triamidotriphenylamine, N(CsHyNH,);, forms colourless needles 
melting at 230°. The hydrochloride forms colourless needles which 
become slightly blue on exposure to air. With ferric chloride, it 
acquires a fine blue, and with chloranil a blue-green colour. The acetyl- 
derivative, N(C.H,NHAc);, crystallises in needles which do not melt 
at 240°. N. H. M. 


Action of Dilute Nitric Acid on Anilides. By L. M. Norron 
and W. A.ien (Ber., 18, 1995—1999).—Methylacetanilide when 
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heated with a large excess of dilute nitric acid (sp. gr. 1°029) yields a 
dinitromethylaniline, C;H;(NO,)..NHMe, forming yellow crystals and 
melting at 175°, probably identical with that obtained by Leymann 
(Abstr., 1882, 1057), although when treated with bromine it yields 
not a bromodinitraniline, but a bromodinitromethylaniline, 


C,H.Br(NO,).°N HMe, 


melting at 147°. This has the constitution [NHMe : NO, : NO, : Br 
= 1:2: 4:6]. as it yields the known bromodinitrophenol of m. p. 114 
—115° when boiled with dilute aqueous potash. 

Ethylacetanilide when treated with dilute nitric acid (sp. gr. 1°029) 
yields the dinitroethylaniline prepared by Romburgh (Ber., 16, 1496) 
by the action of ethylamine on a-dinitrobromobenzene. 

Phenylacetanilide (acetdiphenylamine) when boiled with dilute 
nitric acid yields trinitrodiphenylamine, CypHsN,O,. This crystallises 
in yellow needles, melts at 135°, is insoluble in water, sparingly 
soluble in carbon bisulphide, and readily soluble in alcohol, benzene, 
nitrobenzene, ethyl acetate, and acetic acid. 

Methylpropionanilide when boiled with nitric acid yields dinitro- 
methylaniline, identical with that obtained from methylacetanilide. 
The same product is obtained, although with difficulty, from methyl- 
benzanilide. 

Benzoyldiphenylamine (phenylbenzanilide) is only attacked with 
great difficulty by dilute nitric acid, the product of the reaction being 
trinitrodiphenylamine. A. J. G. 


Phenoxydiphenylphosphine and some of its Derivatives. 
By A. Micuaetis and W. La Coste (Ber., 18, 2109—2118).—Phenoxy- 
diphenylphosphine, PPh,-OPh, isomeric with triphenylphosphine oxide, 
is prepared by heating phenol and diphenylehlorophosphine in an 
atmosphere of hydrogen. It is a colourless viscid oil of sp. gr. 1140 at 
24° (water at 4° = 1). It boils at 265—27U" under 62 mm. pressure, 
but cannot be distilled without partial decomposition under the ordi- 
nary pressure. The vapour-density as determined under diminished 
pressure was 10°02, calculated for C;.H,,PO =9°¢8. It does not solidify 
in a freezing mixture. It oxidises readily on exposure to air or oxygen, 
with formation of phenylic diphenylphosphinate. When heated with 
water, it is decomposed into phenol and diphenylphosphinous acid, 
PPh,’OH, the latter then suffering further decomposition into dipheny!|- 
phosphinic acid and triphenylphosphine. The same changes occur 
still more readily in presence of alkalis. A dibromide seems to be 
formed on treating a solution of phenoxydiphenylphosphine in carbon 
tetrachloride with a dilute solution of bromine. I1t was obtained as a 
honey-yellow resin, but could not be prepared in a state fit for analysis. 

Phenylic diphenylphosphinate (phenoxydiphenylphosphine oxide), 
PPh,O-OPh, is obtained as a bye-product in the preparation of 
phenoxydiphenylphosphine, or by the oxidation of phenoxydipheny|- 
phosphine, or by the action of water on the bromide, or of phenol 
on diphenylchloroxyphosphine, OPPh,Cl. It crystallises in small, 
colourless needles or short prisms, melts at 135—136°, and boils at 
about 310° under 62 mm. pressure with partial decomposition. It is 
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nearly insoluble in water, moderately soluble in hot alcohol, and 
sparingly soluble in ether. 

Phenorydiphenylphosphine sulphide, PPh,S‘OPh, obtained by mixing 
solutions of its components in carbon bisulphide, crystallises in short, 
slender needles or in small prisms, melts at 124°, and is sparingly 
soluble in cold, more readily in hot alcohol and in ether, readily in 
carbon bisulphide. 

Phenoxydiphenylphosphine selenide, PPh,Se-OPh, prepared in manner 
similar to the above, crystallises in nearly colourless needles, melts at 
114—115°, and is sparingly soluble in cold alcohol. 

Phenorydiphenylbenzylphosphonium chloride, PPh,(C;H;)Cl-OPh, is 
obtained, by heating a mixture of its components, as a yellowish crys- 
talline powder, which softens at 194°, and melts at 232—236° with 
partial decomposition. When boiled with water, it yields phenol, 
hydrochloric acid, and diphenylbenzylphosphine oxide, OPPh,°C;H,, 
which crystallises in tufts of white needles and melts at 192—193°, 

Phenoxydiphenylmethy/lphosphonium iodide, PMePh,I-OPh, is formed 
by heating phenoxydiphenylphosphine with an excess of methyl 
iodide in a reflux apparatus. It is a granulo-crystalline mass, melting 
at 134—136°, and yielding diphenylmethylphosphine oxide when 
boiled with water. Under some, as yet unknown, conditions the reac- 
tion with methyi iodide takes another course, leading to the formation 
of dimethyldiphenylphosphonium iodide. 

Diphenylbenzylphosphine dichloride, PPh,Cl,°C;H;, is obtained by the 
action of benzyl chloride on diphenylchlorophosphine as a brownish, 
crystalline powder, which yields diphenylbenzylphosphine oxide when 
boiled with water. ’ A. J. G. 


Tribenzylamine. By R. Leccxarr (Ber., 18, 2341—2344).—When 
benzaldehyde is heated with ammenium formate, tribenzylamine is 
formed, together with a nitrogenous, crystalline, indifferent substance, 
very sparingly soluble in the ordinary solvents, and a crystalline 
substance melting at 52° and still under investigation. 

A. J. G. 


New Cumidine. By W. Engen (Ber., 18, 2229—2233).—Crude 
cumidine yields an acetyl-derivative which melts at 112°, from which 
a new cumidine, CyH,;N, boiling at 223—224°, was obtained. The 
hydrochloride, platinochloride, and nitrate are described. 

Cumenol, C,H.Me,;°OH, is prepared by adding potassium nitrite to 
a cooled, very dilute solution of cumidine in sulphuric acid, and then 
heating. It boils at 216—218°, and gives no colour reaction with 
ferric chloride. 

Mononitracetcumidide, NO.*Cs;HMe,-NHAe, is prepared by nitration 
of the acetyl-derivative above described. It crystallises in dull yellow 
needles melting at 131°, and is very sparingly soluble in hot water, 
very readily in alcohol, less readily in ether. 

Dinitraceteumidide, CsMe;(NO,.)..NHAc, is prepared by the action 
of a large excess of fuming nitric acid on acetcumidide. It forms 
almost colourless needles, melts at 204°, and is insoluble in water, 
soluble in ether and in alcohol. Concentrated hydrochloric acid acts 
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on it with formation of a compound crystallising in gold-coloured, 
slender needles melting at 78°. It is probably dinitrocumidine. 
Monocumylcarbamide, C,H,Me,"N H:CO-N Hy, is prepared by treating 
cumidine hydrochloride with potassium cyanate; it crystallises in 
white needles insoluble in water, soluble in ether and alcohol, and 
decomposes at about 227° without melting, with evolution of ammonia 
and formation of dicumylcarbamide, CO(NH-C,H,Me;),. This com- 
pound forms white, silky needles which melt above 290°. 
Dicumylthiocarbamide, CS(NH-C,H,Me;)2, is prepared by treating 
cumidine with an excess of carbon bisulphide. It is insoluble in 
water, sparingly soluble in ether, but dissolves more readily in 
alcohol. It melts at 196°. Boiling water decomposes it; con- 
centrated hydrochloric acid converts it into a cumy] isothiocyanate. 


N. H. M. 


Hydrazine Compounds. By H. Limpricur (Ber., 18, 2193— 
2196).—Parahydrazinetoluenemetasulphonic acid, N,H;;C;H,Me‘SO,H 
[Me : N,H,;: SU,H = 1: 4:3], is prepared by adding the diazo-com- 
pound to stannous chloride; it forms flesh-coloured, fine prisms. The 
potassium and barium salts form readily soluble plates and nodules. 

Parahydrazinetoluenedisulphonic acid, CsH,.Me(SO;H).°N2Hs;, crystal- 
lises in nodules. The hydrogen barium salt (with 2} mols. H,O) and 
the normal bariwm salt are described. 

Orthohydrazinetolueneparasulphonic acid, N.H,C,H,;Me'SO;H 
[Me : N,H;: SO,H = 1:2:4], forms groups of long needles, which 
become yellowish on exposure to air; itis readily soluble in hot water. 
The potassium and barium salts are described. 

Nitrotolylhydrazinesulphonic acid, NO,-C;H.Me(N.H;):SO,H 
[Me: NO,: N,H;: SO,H = 1:2:4:5], erystallises from water in pale- 
yellow plates. The bariwm salt (with 4 mols. H,O) is described. 

Nitrobenzenehydrazinesulphonic acid, NzHs*CsH3(NO,)*SO;H + H,0, 
forms lustrous, brownish needles, sparingly soluble in hot water. 
Several salts were prepared. When reduced, amidobenzenehydrazine- 
sulphonic acid, N,H;-C;H;(NH.)°SO;H, is formed. The hydrochloride, 
sulphate, and nitrate of this compound are described. 

By the action of nitrous acid on hydrazobenzenedisulphonic acid, 
large, yellowish needles of a diazo-compound, C,.H;))N,8,0, + H,0, are 
formed. This substance has been already prepared by Balentine 
(Abstr., 1880, 809), who assigned to it a formula with 2 mols. H,0. 
It yields, when reduced, a hydrazine compound, OH-C;H;(N.H;)*SO3H, 
in the form of small, yellow prisms sparingly soluble in water. 

Phenylhydrazinesulphonic acid, N,HsCsHySO,H, is prepared by 
acting on phenylhydrazine with chlorosulphonic acid at 160°. It 


forms pale-yellow, lustrous plates. A barium salt is described. 
N. H. M. 


Reactions of Amidoximes. By F. Tiemann (Ber., 18, 2456— 
2458).—A summary of the results described in the next five 
Abstracts. 


Action of Ethyl Chlorocarbonate and of Carbonyl Chloride 
on Benzenylamidoxime. By E. Faucx (Ber., 18, 2467—2471).— 
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When a chloroform solution of benzenylamidoxime is acted on by 
carbonyl chloride, ethyl benzenylamidoximecarbonate, 


NH,’CPh: N-O-COOEt, 


is formed, together with benzenylamidoxime hydrochloride. The 
former is easily soluble in alcohol, benzene, ether, and chloroform ; 
crystallises in needles, and melts at 127°. That the above is the 
correct formula is proved by the fact that the ethyl ether of benzenyl- 
amidoxime is not acted on by ethyl chlorocarbonate. The above salt 
is very unstable, and when heated, either alone or with water or 
dilute alkali, it yields alcohol and benzenylazozime carbinol, 


cPh<N'0>c-0H. 


This crystallises in long needles which melt at 197°, and are easily 
soluble in alcohol, ether, and boiling water. The aqueous solution 
has an acid reaction. It does not form salts with acids, but dissolves 
in alkalis, and on heating even decomposes alkaline carbonates. 
Silver, copper, and lead derivatives were obtained. 

When benzenylamidoxime is acted on by carbony! chloride, carbonyl- 
dibenzenylamidoxime, CO(O-N:CPh:NH,)., is formed. It crystallises 
in white scales easily soluble in alcohol and ether, sparingly in 
benzene, and insoluble in water; it melts at 128—129°. When 
heated with an alkali, it is converted into benzenylazoxime carbinol. 

ia FT. F. 

Derivatives of Metanitrobenzenylamidoxime and of Meta- 
nitrobenzylazoximebenzenyl. By M. Scuirrr (Ber., 18, 2472— 
2477).—This is a continuation of the author’s previous work (this 
vol., p. 896). Metamidobenzenylamidoxime, obtained by reducing the 
nitro-compound with stannous chloride, is a yellow crystalline sub- ° 
stance, but was not obtained in a state pure enough for analysis. Its 
hydrochloride erystallises in prisms. Fehling’s solution gives the 
dirty green copper precipitate characteristic of amidoximes. Met- 


amidobenzenylazoximebenzenyl, NH,°C,HyC< NND>OPh, obtained by 


the reduction of the nitro-compound by means of alcoholic ammonium 
sulphide, crystallises in long needles soluble in alcohol, ether, and 
benzene, insoluble in water; these melt at 143°, and sublime 
unchanged. Its hydrochloride is sparingly soluble in boiling water, 
and gives double chlorides with platinum, tin, and gold. When 
treated with benzoic chloride, it yields a benzoyl-derivative, 


N-O 
NHBz:C,H,C< n2CPh, 
which is soluble in boiling alcohol, ether, and benzene, insoluble in 
water; it crystallises in needles, and melts at 213°. Metahydroxy- 


benzenylazowimebenzenyl, HO-C,H:C<N'P>0Ph, was obtained from 


the amido-compound by means of the diazo-reaction. It forms pale- 
yellow needles melting at 163°, and sublimes unchanged. lt is 
soluble in alcohol, benzene, ether, and chloroform, insoluble in water 
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and light petroleum. Its ethyl ether, EtO-C,.HC<N'O>0Ph, forms 


a woolly crystalline mass, which melts at 71°, and is insoluble in 
alkalis. 

From the results of Falck’s researches (see previous Abstract), the 
author ascribes the constitution NO.C,H,C(NH.) :N-O-COOEt to 
the ethyl carbamate derivative described in his last communication 


(this vol., p. 898). mT. % 


Derivatives of Phenylethenylamidoxime. By P. Kyupsen 
(Ber., 18, 2482—2484).—This is a continuation of the author's 
previous work (this vol., p. 897). The ether of this amidoxime acts 
on carbanil to form phenylethenylphenyluramidoxime ethyl ether, 
CH,Ph:C(NH-CO-NHPh): N-OEt. This substance is soluble in 
alcohol, ether, benzene, and light petroleum, insoluble in water. It 
crystallises in small needles melting at 148°. It has acid, but not any 
basic properties. No satisfactory results have been obtained by the 
action of phenyl thiocyanate or of ethyl chlorocarbonate on the 
amidoxime. No action takes place at ordinary temperatures, but 
on heating, the action in each case becomes so violent that decom- 
position sets in. 

Phenylethenylazoximepropenylcarboxylic acid, 


CH,Ph:C<N')>0-CH,CH,COOH, 


is formed by the action of succinic anhydride on the parent amid- 
oxime. It is a strong acid, dissolves readily in alcohol, ether, and 
boiling water, crystallises in scates or prisms, and melts at 59—60°. 
Silver and copper salts are described. a E. F. 


Derivatives of Phenylhydroxyethenylamidoxime. By F. 
Gross (Ber., 18, 2477—2482).—When a mixture of concentrated 
aqueous solutions of the hydrochloride of the above amidoxime and 
potassium cyanate is allowed to stand, phenylhydroxyethenyluramid- 
ovime, HO-CHPh:C(NOH)-NH-CONH,, crystallises out. It forms 
white scales or needles, soluble in water and alcohol, and melting at 
127°. It dissolves both in acids and alkalis. Phenylhydrowyethenyl- 
phenyluramidoxime, HO-CHPh-C(NOH):NH-CO-NHPh, is obtained 
by the action of carbanil on the parent amidoxime. It forms minute, 
white needles melting at 155°, and is soluble in alcohol and ether, 
insoluble in water. Its basic and acid characters are very slight. Its 
ethyl ether, HO*-CHPh:C(NOEt)-NH-CO-NHPh, is formed when the 
free amidoxime in the above reaction is replaced by its ethyl ether. 
This crystallises in opaque white needles melting at 119°, and is soluble 
in alcohol, ether, and benzene, insoluble in water. It is insoluble in 
alkalis, and very sparingly soluble in hydrochloric acid. Ethil phenyl- 
hydroayethenylamidoxime carbonate, OH-CHPh:C(NH,) : N-O-COOKt, 
is obtained by the action of the parent amidoxime on ethyl chloro- 
carbonate. It crystallises in minute, white needles which dissolve 
easily in alcohol, ether, and boiling water, and melt at 106—107°. 
It dissolves in acid, but has no longer acid properties. The author 
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was unable to obtain from this compound a substance analogons to 
Falck’s benzenylazoxime carbinol (this vol., p. 1217). A carbonyl- 
derivative of phenylhydroxyethenylamidoxime, 


CO[O-N : C(NH,)-CPh:OH],, 


is obtained by the action of carbonyl chloride on the parent amid- 
oxime. It yields glistening scales soluble in alcohol, very sparingly 
so in water and benzene. and melts at 131°. It dissolves in hydro- 
chloric acid, bnt not in alkalis. 

Phenyl thiocyanate does not act on phenylhydroxyethenylamid- 
oxime at ordinary temperatures; but on heating a violent action sets 
in, and both substances are decomposed. Cyanogen converts the 
amidoxime into a black mass. Chlorocyanogen yields traces of a 
crystalline compound melting at 120°. > me 


Action of Anhydrides of Bibasic Acids on Benzenylamid- 
oxime. By O. Scuutz (Ber., 18, 2458—2467).—In continuation of 
his previous work (this vol., p. 897), the author has studied the action 
of bibasic acids and their anhydrides on benzenylamidoxime. The 
free acids, like the monobasic acids, convert it into dibenzenylaz- 
oxime. 

When succinic anhydride and benzenylamidoxime are heated 
together, benzenyluzoximepropenylcarboaylic acid, 


cPh<N')>0-CHyCH,COOH, 


is formed. This acid is soluble in alcohol, chloroform, ether, and 
boiling water, crystallises in rhombic prisms or scales, and melts at 
120°. It is very stable towards, and easily soluble in strong sulphuric 
acid. It forms well characterised salts. Its chloride could not be 
obtained in a pure state, as it decomposes at 128°, but the impure 
substance yielded the amide with ammonia. Amongst the decompo- 
sition-products obtained in attempts to distil the chloride, the author 
isolated kyaphenin. The ethyl ether is a pale-yellow aromatic oil 
boiling with partial decomposition at 255°. Crystals of kyaphenin 
separate out from the last portions of the distillate. The amide crys- 
tallises in needles melting at 168°. A small quantity of a substance 
melting at 169° was obtained as a bye-product in the above reaction. 
Benzenylazoximebenzenyl-ortho-carboxylic acid, 


cph<N'2>C-0,HCOOH, 


obtained by substituting phthalic anhydride for succinic anhydride in 
the previous reaction, crystallises in silky needles, soluble in ether, 
alcohol, and chloroform; it melts at 151°. A similar bye-product to 
that just described was obtained, and found to be dibenzenylazoxime. 
The proportion of the latter is very much increased if 2 mols. 
benzenylamidoxime are used to every one of phthalic anhydride. 
Various salts of the acid are described. The chloride is a heavy 
yellow oil which, on distillation, decomposes into kyaphenin, benzo- 
nitrile, and ammonium chloride. The ethyl ether is a heavy yellow oil 
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which cannot be distilled. The amide forms microscopic needles 
melting at 160°. eS © J 


Acidammonium Bases. By P. Griess (Ber., 18, 2408—2410).— 
The author gives this name to a new group of compounds obtained 
by replacing by methyl three atoms of hydrogen in Klusemann’s meta- 
phenyleneoxamic acid, NH,°C;,HyNH°C,0,-OH (this Journal, 1875, 
269), and analogous acids. 

Meta-oxalamidotrimethy lphenylammonium, 


NH-C,H, 
| DNMe, + 31H,0, 
C,0,,0— 


is obtained by half dissolving 1 part metaphenyleneoxamic acid in 
methyl alcohol by means of aqueous potash, adding 2 parts methyl 
iodide, and allowing the mixture to stand for a week, care being taken 
to keep it alkaline. The product is then acidified with hydriodic 
acid and evaporated to a small bulk. On cooling, the hydriodide of 
the above bases crystallises in long, white needles with 1 mol. H,O. 
It is easily soluble in boiling water, and yields a platinochloride crys- 
tallising in small needles or prisms. The free base, obtained by 
treating the hydriodide with silver carbonate, forms irregular hexa- 
gonal, micaceous plates or rhombic prisms. It is soluble in water 
and alcohol, insoluble in ether, and has a strong bitter taste. It loses 
its water of crystallisation at 115°, and at a slightly higher tempera- 
ture is converted, with evolution of gas, into a volatile base which is 
soluble in alcohol, and crystallises in tetragonal tables. When treated 
with a solution of iodine in hydriodic acid, the original base yields a 
periodide crystallising in dark-brown microscopic needles. 
Para-oxalamidotrimethylphenylammonium, obtained from parapheny- 
leneoxamic acid (the latter was prepared by heating oxalic acid 
with aqueous paraphenylendiamine hydrochloride), crystallises with 
24 mols. H,O in white, glistening needles or long, narrow scales, 
easily soluble in boiling water, sparingly in boiling alcohol, and inso- 
luble in ether. It yields crystallisable salts. 
Meta-succinamidotrimethylphenylammonium, 


NH-C,H, 
YNMe; + 13,0, 


| 
C,H,0,-0 


erystallises in white, hexagonal plates or prisms, easily soluble in 
cold water. It resembles the two bases just described. The meta- 
phenylenesuccinamic acid, NH,CsHyNH-C,H,0,,OH, from which it 
was obtained, was prepared by heating succinic acid with meta- 
phenylenediamine hydrochloride. me TF. F. 


Phenylparamide. By B. Hérte (J. pr. Chem. [2], 32, 238—239). 
—Phenylparamide, C.(C,0,: NPh);, is obtained by heating mellitic 
acid with aniline for six to seven hours at 160°, or by heating aniline 
aad ammonium mellitate for two days at 170°. It forms a white 
amorphous mass, does not melt at 300°, and is insoluble in the ordi- 
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nary solvents; strong sulphuric acid dissolves it to a brown liquid, 
which decomposes on boiling. 

By the action of methylamine on mellitic acid, only hydrogen 
methylammonium mellitate seems to be formed. 

Phenylhydrazine reacts with phthalic anhydride, forming a com- 
pound crystallising in yellow needles, and melting at 175—176°; it is 
being further investigated. A. J. G. 


Condensation-products of Cinnamaldehyde with Acetone. 
By L. Dient and A. Ervnorn (Ber., 18, 2320—2326).—Cinnamenyl- 
vinyl methyl ketone, CHPh: CH-CH:CH-COMe, is best prepared by 
shaking a mixture of acetone (30 parts) dissolved in water (3600 
parts) and cinnamaldehyde (40 parts), until a white emulsion is 
formed; 40 parts of 10 per cent. aqueous soda is then added, and the 
whole allowed to remain for 48 hours with occasional agitation, when 
the ketone crystallises out. When purified, it crystallises in large, 
rhombic plates, melts at 68°, is sparingly soluble in water, readily in 
the other ordinary solvents. It cannot be distilled, even under 
reduced pressure, and on exposure to air is converted into an oil of 
penetrating odour. The phenylhydrazine-derivative, 


CHPh: CH:CH: CH:CMe: N.HPh, 


crystallises in citron-yellow plates of silky lustre, melts at 180°, and 
is sparingly soluble in ether and cold alcohol, readily soluble in hot 
alcohol, acetic acid, and ethyl acetate. The dibromide, 


C,H,PhBr,,COMe, 


crystallises in microscopic needles, and melts at 173°5° with decompo- 
sition. When the ketone is heated at 80—90° with aqueous sodium 
hypochlorite and hydroxide, the mixture being constantly agitated, 
chloroform and Perkin’s cinnamenylacrylic acid (this Journal, 1877, 
i, 403) are formed. 

Dicinnamenylvinyl ketone, CO(CH : CH:CH: CHPh),, is formed in 
the preparation of cinnamenylvinyl methyl ketone, but is more con- 
veniently obtained by the condensation of the latter substance with 
cinnamaldehyde. It crystallises in golden-yellow needles, melts at 
142°, is sparingly soluble in ether and cold alcohol, more readily in 
hot alcohol and in acetic acid and ethyl acetate; it dissolves in con- 
centrated sulphuric acid with a splendid violet coloration, which dis- 
appears on dilution. The phenylhydrazine-compound, 


(CHPh : CH-CH: CH).C :N,HPh, 


crystallises in slender, interlaced, golden-yellow needles, and melts at 
166°. A. J. G. 


Preparation of Ortho- and Para-nitrocinnamaldehyde. By 
L. Disut and A. Eivnorn (Ber., 18, 2335—2338).—A better yield of 
these substances is obtained by the direct nitration of commercial 
cinnamaldehyde than by methods starting from the corresponding 
nitrobenzaldehydes. 

25 grams of cinnamaldehyde is stirred into a mixture of 500 grams 

VOL. XLVII1. 4n 


1222 ABSTRACTS OF CHEMICAL PAPERS, 
of sulphuric acid, with 20 grams of potassium nitrate, care being 
taken that the temperature does not rise too high. The liquid is then 
poured into water, when a mixture of the ortho- and para-nitralde- 
hydes separates. The mixture is dissolved in boiling absolute alcohol, 
an equal volume of a solution of hydrogen sodium sulphite added, 
and the mixture allowed to cool. The greater part of the paranitro- 
cinnamaldehye compound then separates, and the remainder can be 
precipitated by adding a large amount of common salt, and allowing the 
whole to remain for 12 hours. The precipttate contains the excess of 
salt and the paranitro-compound, whilst the orthonitro-compound 
remains in solution. To separate the aldehydes from their hydrogen 
sodium sulphite compounds, these are dissolved in much water, and 
concentrated sulphuric acid added, when the aldehydes separate in 
flocks. 

Paranitrocinnamaldehyde melts at 141—142°, and yields a pheny!- 
hydrazine-compound, which forms orange-red crystals and melts at 
180—181°. When the aldehyde is reduced with ferrous sulphate and 
ammonia, and the product extracted with ether, an intense yellow 
liquid is obtained, which, when evaporated, yields a brownish-red 
substance of metallic lustre, probably a condensation-product. 

The phenylhydrazine-derivative of orthonitrocinnamaldehyde crys- 
tallises in claret-coloured needles, and meits at 157°5°. 

A. J. G. 


Condensation-products of Orthonitrocinnamaldehyde with 
Acetone. By L. Dient and A. Einuorn (Ber., 18, 2326—2334).— 
Experiments made to nitrate the products described on the preceding 
page were unsuccessful, nothing but resinous products being obtained. 
The nitro-derivatives were therefore prepared by condensation from 
the nitraldehyde in a manner somewhat similar to that previously 
described. 

Orthonitrocinnamenylvinyl methyl ketone, 

NO,-C.H,CH : CH-CH : CH-COMe, 
crystallises in broad, pale-yellow needles, melts at 73°5°, and is readily 
soluble in most solvents. A well characterised reduction product 
could not be obtained. 

Diorthonitrodicinnamenylvinyl ketone, CO(CyHyC,HyNO,)2, is ob- 
tained at the same time as the last-mentioned compound, from which 
it is separated by means of its sparing solubility in alcohol. It crystal- 
lises in very small, yellow needles, melts at 208°5°, and is readily 
soluble in acetone, chloroform, and hot acetic acid, less so in benzene, 
and scarcely soluble in alcohol, ether, and ethyl acetate. 

A ketone of the formula NO,.°C;H,C,H,-CO-CH : CH-CH: CHPh is 
obtained by condensation from cinnamenylvinyl methyl ketone and 
orthonitrocinnamaldehyde, in golden-yellow crystals, melting at 
136°5°, and dissolving readily in acetone, chloroform, benzene, and 
acetic acid, sparingly in alcohol and ether. 

Orthonitrocinnamenylaerylic acid, NO.C,Hy°C,H.°C,H.-COOH, is ob- 
tained by the action of an alkaline solution of sodium hypochlorite on 
orthonitrocinnamenylvinyl methyl ketone at 80—90°. It can also be 
directly prepared from orthonitrocinnamaldehyde by Perkin’s reaction, 
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but the yield is not satisfactory. It crystallises in slender, interlaced 
needles, melts at 217°5°, and is insoluble in water, sparingly soluble 
in ether, readily soluble in acetic acid and hot alcohol. Its salts are 
of an intense yellow colour. 

Orthamidocinnamexnylacrylic acid, NH,*C,;H,C,H,yCOOH, is obtained 
by reducing the nitro-acid with ferrous hydroxide in ammoniacal 
solution. It crystallises in yellow needles, melts at 176°5°, and is 
nearly insoluble in cold water, sparingly soluble in carbon bisulphide, 
readily soluble in alcohol, ether, chloroform, and glacial acetic acid. 
The ethereal solution has a strong green fluorescence. It yields salts 
with both acids and bases. The acetyl-compound, 


NHAce:C,H,C,H,COOH, 


erystallises in groups of small tables, and melts at 253° with decom- 
position. When the amido-acid is heated with acetic acid, saturated 
at 0° with hydriodic acid, quinoline seems to be formed. 

A. J. G. 


Direct Formation of Orthonitracetophenone by the Nitra- 
tion of Acetophenone. By C. Encier (Ber., 18, 2238—2240).— 
When small quantities of acetophenone are nitrated at a temperature 
of 30—40°, a product is obtained which yields metanitracetophenone 
and an oil consisting of orthonitracetophenone. The best conditions 
for obtaining the latter have not yet been ascertained, and the oil is 
sometimes contaminated with what is probably dinitracetophenone. 

N. H. M. 

Derivatives of Dibromacetophenone. By C. Enatrr and E. 
Hassenkamp (Ber., 18, 2240—2245).—Dibromacetophenone is most 
conveniently prepared by gradually adding bromine in theoretical 
amount to a solution of acetophenone in glacial acetic acid, warming 
the mixture to 65—70°, and pouring it into cold water. 

Dibromometanitracetophenone, NO,C,H,CO-CHBr:, prepared by the 
action of nitric acid (14 sp. gr.) on the preceding compound, forms 
yellow tabular crystals, melts at 59°, and is soluble in the usual 
solvents. 

On shaking a solution of dibromacetophenone in benzene with 
strong aqueous ammonia, benzamide and dibromethane are formed 
together with ‘soindileucine, C\.Hi2N2O\, a yellow crystalline substance 
isomeric with indileucine prepared from indirubin (Abstr., 1884, 1028) ; 
it is very sparingly soluble in most of the usual solvents, and has basic 
properties, forming salts with concentrated acids which are decomposed. 
by water. On the addition of phenol to its solution in concentrated 
sulphuric acid, a magnificent carmine-red coloration is produced. The 
picrate, CyeH,:N.O, C,H: (NO,),;0H + H,0O, crystallises in yellow needles, 
and melts at 110—115°. 

Methylisoindileucine, C\~H,,MeN,O, is obtained by heating isoindi- 
leucine with excess of methyl iodide and alcoholic potash in sealed 
tubes at 100—110°; it crystallises in colourless scales and melts at 
115°, and is soluble in ether and alcohol, but insoluble in water. 

Hydroisoindileucine, CisH,,N,O, is obtained in the form of white 
crystalline scales by reducing isoindileucine with tin and hydrochloric 
acid; it melts at 160°, is readily soluble in the usual solvents, and 
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dissolves in concentrated sulphuric acid, forming a fine blue-coloured 
solution. When oxidised with chromic acid, it again yields isoindi- 
leucine. A. P. 


Action of Chromium Hexafluoride on Benzoic Acid. By C. 
L. Jackson and G. T. Hartsnorn (Ber., 18, 1993—1995).—Chromium 
hexafluoride when acting on benzoic acid does not attack the hydroxyl 
group as was expected, but gives direct substitution derivatives, 
chromic fluoride, Cr,F;, being at the same time formed. As benzene and 
acetic acid also give fluor-derivatives when similarly treated, it seems 
probable that this reaction may form a general method for the pre- 
paration of fluor-derivatives. 

Difluorbenzoie acid, CsH;F,,COOH, is prepared by the action of 
chromium hexafluoride on dry benzoic acid, and is purified by 
fractional precipitation with soda, boiling with water and crystal- 
lisation from hot benzene. It resembles benzoic acid in appearance, 
but sublimes less readily, melts at 232° (uncorr.), is very sparingly 
soluble in hot water, readily in hot benzene. The barium salt, 
(C;H;F,0,).Ba, and the calcium salt, (C,;H;F,0,),Ca + 3H,O, are 
described. A. J. G. 


Action of Phenyl Cyanate on Phenols and Phenol Ethers. 
By R. Levcxart and M. Scumipr (Ber., 18, 2338—2341).—Hofmann 
has shown that phenylic phenylcarbamate is produced by the action 
of phenyl cyanate on phenol (this Journal, 1871, 392); the author 
finds that the same reaction occurs in the presence of aluminium 
chloride. With anisoil and phenyl cyanate the reaction, which only 
eccurs in presence of aluminium chloride, takes quite a different 
course and yields the anilide of anisic acid; salicylic acid is also 
formed in small quantity. Phenetoil yields parethorybenzanilide, 
EtO-C,HyCO-NHPh, crystallising in white needles and melting at 
170°. A small quantity of salicylic acid is formed also in this case. 

a-Naphthyl phenylcarbamate, NHPh*COO-C,H;, is formed by the 
action of phenyl cyanate on a-naphthol; it crystallises in slender 
needles and melts at 177°. The corresponding B-naphthyl salt melts 
at 230°. The naphthyl methyl ethers yield with phenyl cyanate 
compounds which seem to be the anilides of methoxynaphthoic acids, 
MeO-C,,H,;CO-NHPh. The 2-compound crystallises in slender prisms 
and melts at 218°, and the anilide from f-naphthyl methyl ether 
melts at 169°. 

By the action of phenyl cyanate on thiophen in presence of alumi- 
nium chloride, thiophenic anilide, CsSH;;CO-NHPh, seems to be 


formed. It crystallises in iridescent plates, and melts at 140°. 
A. J. G. 


Nitrophenylparaconic Acids. By H. W. Satomonson (Ber., 18, 
2153 —2156).—Metanitrophenylparaconic acid, C,,HyNO,, is prepared 
by heating metanitrobenzaldehyde with sodium succinate and acetic 
anhydride (equal mols.) at 125°. It is a colourless, crystalline sub- 
stance which melts at 171°. Paranitrophenylparaconic acid is prepared 
in a similar way, but at a temperature of 150°; it melts at 163°. 
Attempts to cunvert these acids into nitronaphthols failed; acetic 
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acid at 200° has no action on them, warm sulphuric acid dissolves 


them without change, whilst hot sulphuric acid carbonises them. 
N. H. M. 


Derivatives of Cyanocarbimidoamidobenzoic Acid, and of 
Dicyanamidobenzoyl. By P. Griess (Ber., 18, 2410—2421).— 
The author has already described (Abstr., 1879, 321) the above two 
compounds, ON-C(NH)-NH-C,HyCOOH and ON-C<y\eg>OsHa 
obtained by the action of gaseous cyanogen on cold solutions of 
metamidobenzoic and anthranilic acids respectively. 

T. DERIVATIVES OF CYANOCARBIMIDOAMIDOBENZOIC AciD.—Carboxamido- 
carbimidoamidobenzoic acid, NH,-CO-C(NH):-NH-C,H,COOH + H,O, is 
obtained in the form of its hydrochloride, when a dilute hydrochloric 
solution of the parent acid is allowed to remain for about a month. 
The free acid crystallises in small prisms, and has the properties of 
an amido-acid. It forms salts with bases and with acids, and also 
platino- and auro-chlorides. When boiled for some time with water 
it yields oxalamidoamidobenzoic acid, NH,-CO-CO-NH-C,H,COOH, 
crystallising in small, white, stellate scales, which are very sparingly 
soluble in the usual neutral solvents. It does not combine with acids ; 
its barium salt crystallises with 5 mols. H,O. When an aqueous 
solution of barium cyanocarbimidoamidobenzoate is heated to boiling, 
ammonia is evolved, and oxalamidobenzoic acid, 


COOH:CO-NH:-C,H, COOH, 


is formed together with some oxalamidamidobenzoic acid. It forms 
white scales, tolerably soluble in boiling water, less so in alcohol, and 
almost insoluble in ether. Its barium salt crystallises with 2 mols. 
H,0. In large quantity, this acid is more easily prepared by heating 
together equal molecular proportions of anhydrous oxalic and met- 
amidobenzoic acids at 180°. When heated at 210°, this acid is converted 
into the acid C,0,: (NH°C,;,H,COOH),, a white crystalline powder 
almost insoluble in water, alcohol, and ether. Dimethylamido- 
dicarbimidoamidobenzoic acid, NMe,*C(N H)-C(NH)-NH-C,H,y.COOH, is 
obtained by allowing a solution of the parent acid in 10 per cent. 
dimethylamine to stand for 4 to 6 days. It forms glistening, white, 
hexagonal scales soluble in boiling water. It is only a very feeble 
acid, but its basic properties are more pronounced, and its hydro- 
chloride has the formula C,,H,,N,O,,HCl. It also forms platino- and 
auro-chlorides. When its aqueous solution is heated with sodiom 
carbonate at 100°, decomposition takes place according to the equation 
Cyn HyN,O. + 2H,0 = NH,°C,0..NH°C,H,COOH + NH; + NHMe,. 
The author has already described (Abstr., 1883, 669) the formation 
of amidophenylbenzoglycocyamine by the action of an excess of paradi- 
amidobenzene on cyanocarbimidoamidobenzoic acid. If orthodiamido- 
benzene be employed the reaction is slightly different, imidophenyl- 
NH:-C,HyCO 
| , being formed. This com- 


benzoglycocyamidine, NH: C 
\NH-C,.H,-NH 


pound forms hexagonal plates which are almost insoluble in alcohol, 
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ether, and water, readily soluble in alkalis. It is both a base and an 
acid, but its basic properties are very feeble, its crystalline chloride 
being decomposed by cold water. The author considers the consti- 


tution of its barium salt to be Bel N<eeanoE L 

Cyanocarboxamidobenzoic acid, CN-CO-NH-C,H,COOH, is obtained 
by treating a dilute hydrochloric solution of the parent acid with 
nitrous acid, according to the equation CN-C(NH):-NH-©,H,COOH + 
HNO, = CN-CO-NH:C,H,COOH + N, + H,O. It forms glistening 
white scales, soluble in alcohol, almost insoluble in cold water. When 
boiled with water, it is decomposed into carbonic anhydride and 
hydrocyanic and carboxamidobenzoic acids. With cold dilute aqueous 
ammonia, it yields hydrocyanic and uramidobenzoic acids. Methyi- 
amine, ethylamine, &c., cause similar decomposition, alkylated uramido- 
benzoic acids being formed. Methyluramidobenzoic acid, 


NHMe’CO-NH-C,H, COOH, 


forms white needles, sparingly soluble in water, more easily in alcohol ; 
it yields a silver salt crystallising in scales. Hihylamidouramidobenzoic 
acid, NH,yC,HyNH-CO-NH-C,H,COOH, was obtained by the action 
of ethylenediamine on the parent acid. It crystallises in glistening 
white columns or prisms easily soluble in boiling water and in alkalis, 
but not in alkaline carbonates. With acids, it yields crystalline salts 
and platino- and auro-chlorides. Hydroxyamidocarbimidocarboxamido- 
benzoic acid, OH-NH-C(NH)-CO-NH-C,H,-COOH, is formed by the 
solution of cyanocarboxamidobenzoic acid in an equivalent quantity 
of aqueous hydroxylamine. It yields white needles sparingly soluble 
in boiling water, and forms an unstable silver salt. The tormation 
is expressed by the equation N(C,H,O,)-CO-CN + NH,OH = 
NC,H,0.-CO-C(NH)-NH-OH, direct union taking place between the 
CN group and the hydroxylamine. A similar reaction takes place 
between free cyanogen and hydroxylamine, but the amorphous com- 
pound formed is very unstable. 

II. Derivatives OF DicYANAMIDOBENZOYL. — Dicyanamidobenzoyl 
appears to be capable of entering into reaction with a very large 
number of compounds. Carboxamidocyanamidobenzoyl, 


CH< ON Sc-cone:, 
is formed when the parent substance is heated with concentrated 
aqueous ammonia in closed tubes. It forms minute white needles or 
scales sparingly soluble in water. Although containing no carboxy]- 
group, it has strongly marked acid properties changing the colour of 
vegetable dyes, and with bases forming salts in which substitution 
of the imidic hydrogen seems to occur. Carbothiamidocyanobenzoy|, 


OH< NS C-CSNEL, is formed when a solution of the parent 


compound in ammonium sulphide is allowed to remain. It crystallises 
in canary-yellow needles or scales sparingly soluble in water, resembles 
the previous substance in properties, and is converted into it by con- 
tinued boiling with dilute ammonia. Cyanamidobenzoylcarboxylic acid, 
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CH.<ONSc-co0H + 4H.,0, is obtained by heating dicyanamido- 

benzoyl with baryta-water. It forms white scales very sparingly 

solable in alcohol and water. It loses its water of crystallisation at 

115°. It is stable towards alkalis, and has the properties of a 
CO-N:C-CO, 

dibasic acid. The barium salt, | | po + 3H,0, forms white 
C,H,—N—Ba 

needles which only lose their water of crystallisation at 205°. When 

boiled with water or acids, or heated by itself, this acid is converted 


into carbimidoamidobenzoyl, NE< (NH) >CO- The latter substance 


is a well-characterised base crystallising in white needles, easily 
soluble in boiling water. It melts at 214°, distils without decomposi- 
tion, and forms salts and a platinochloride. It is isomeric with 
azo-oxindole and imesatin. Methamidocarbimidocyanamidobenzoyl, 


CH < ON SC-CNH-NHMe, crystallises out if a solution of the 


parent compound in a 33 per cent. solution of methylamine is allowed 
to remain for 12 hours. It forms white needles or prisms moderately 
soluble in boiling water, and yields a hydrochloride crystallixing in 
hexagonal scales. When boiled with soda, it is decomposed into 
carboxamidocyanamidobenzoyl and methylamine. Phenylbenzoglyco- 


cyamidinecarboxylic acid, oH< OX Son H-C,H,COOH, which is 


formed by boiling one part of the parent compound and about two 
parts of metamidebenzoic acid with much water, crystallises in 
small snow-white needles almost insoluble in all the usual neutral 
solvents. It forms two series of salts with one and two equivalents of 
a base respectively. Paramidophenylbenzoglycocyamidine, 


CH < ON SONE-C.HY NEL, 


is formed if the amidobenzoic acid in the last reaction is replaced by 
paradiamidobenzene. It yields small, white needles sparingly soluble 
in boiling water, slightly more so in boiling alcohol. It is isomeric 
with imidophenylbenzoglycocyamidine described above. 

L. T. T. 


Benzenylamidoximecarboxylic Acid. By G. Miiiuzr (Ber., 
18, 2485—2486).—Ethyl paracyanobenzoate— prepared by Sand- 
meyer’s reaction (this vol., p. 931) from ethyl paramidobenzoate— 
crystallises in needles which melt at 54°, and are easily soluble in 
alcohol and ether. With hydroxylamine, it yields ethyl benzenyl- 
amidoximeparacarborylate, OH:N : C(NH,):C,HyeCOOEt, which forms 
crystals melting at 135°. The free acid melts above 330°. 

When meta- or para-cyanobenzoic acid is treated with hydroxyl- 
amine, the corresponding benzenylamidoximecarboxylic acid appears 
to be formed ; but the author has not been able to separate them com- 
pletely from the phthalic acid formed in the reaction, and the excess of 
cyanobenzoic acid. L. T. T. 
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Synthesis of Tannin. By B. Hunt (Chem. News, 52, 49).—This 
synthesis is based on the reaction represented in the following equa- 
tion :— 

C,H,(OH);COOK + C,H.Br(OH),-COOH = 
C.H(OH)s-COO-C,H.(OH),COOH + KBr. 


The potassium gallate and monobromoprotocatechuic acid are digested 
together with alcohol on a water-bath for about five hours. A sub- 
stance can be separated from the product which behaves with many 
reagents like tannin. D. A. L. 


Methylenephthalide. By S. Gasriet (Ber., 18, 2451—2455).— 
From the analogy with benzalphthalimidine (next Abstract), the 


author was inclined to give the formula co< Selle c: CH-COOH 


to the phthalylacetamide obtained by him and Michael (Abstr., 1878, 
230) by the action of ammonia on phthalylacetic acid. Roser, how- 
ever, could not obtain a methyl-derivative by substituting methyl- 
amine for ammonia in the above reaction, and therefore proposed the 


formula co< OBS 0- ‘CH,-COOH and the name phthalimidylacetic 


acid for this substance (this vol., p. 159). By treating phthalylacetic 
acid, moistened with water, with a 33 per cent. solution of methyl- 
amine and saturating the liquid with hydrogen chloride—great care 
being taken to keep everything well cooled—the author has succeeded 
in obtaining an acid of the formula NHMe-CO-C,H,CO-CH,-COOH, 
which crystallises in minute prisms melting with partial decomposi- 
tion at 145°. When dissolved in concentrated sulphuric acid, allowed 
to remain 24 hours, and then poured into water, it yields phthalometh- 


imidylacetic acid, coc Gig: CH:COOH. This substance forms 


yellowish silky microscopic ation soluble in alcohol, and melting at 
212° with decomposition. When heated above its melting point, or 
with glacial acetic acid, it loses water and carbonic anhydride and 


forms methylenephthalomethimidine, CO< —>e: CH,. This sub- 


stance is volatile in steam, and cr sstiitieas | in Cea needles, which 
are easily soluble in alcohol, ether, and chloroform, have a bitter 
odour, and melt by the warmth of the hand. It is, however, very 
unstable and, even over sulphuric acid, the crystals soon become 
sticky and covered with a white sublimate, and lose their odour and 
volatility. When an aqueous solution is treated with bromine, it 
yields a derivative, CyH,NBrO, The formation is probably ex- 
pressed by the equations CyH,NO + Br, + H,O = C,H,NBr,O + 
H,O = CyHy»NBrO, + HBr. It forms colourless needles melting at 
125—126°. 

The action of ethylamine on phthalylacetic acid is analogous to that 
of methylamine, and is now being studied. 

From these results the author upholds his own formula in preference 
to that of Roser. L. T. T. 
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Benzylidenephthalide. By S. Gaprret (Ber., 18, 2435—2451). 
—The author finds that the loss of water described as occurring in 
the reaction of ammonia on benzylidenephthalide (this vol., p. 903) 
was not due to the primary reaction, but to the dehydrating action of 
the glacial acetic acid employed as a crystallising agent. In the case 
of the reaction with ethylamine, alcohol was used as a solvent instead 
of acetic acid. The primary product in the two cases is therefore 
quite analogous, namely, the amide or ethylamide, respectively, of 
deoxybenzoincarboxylic acid.. Both these compounds lose water when 
boiled with glacial acetic acid. If the amide—crystallising in snow- 
white needles soluble in alcohol and in boiling water, and melting at 
165—166°—is dissolved in boiling glacial acetic acid, and water 
added until milkiness is produced, the dehydrated substance crystal- 
lises out in scales melting at 182—183°. The constitution is therefore 
CO<{H*>C:CHPh, and not CO<°H#'>0-CH,Ph, as formerly 
given; the author proposes the name benzalphthalimidine as more 
correct than phthalimidylbenzyl. Ethyl iodide has no action on this 
substance, even at 200°. The ethylamide, when treated with boiling 
glacial acetic acid, yields benzalphthalethimidine, 


C,H, . 

CO< NR, OO ¢ CHPh, 

which crystallises in scales easily soluble in carbon bisulphide, light 
petroleum, chloroform, and ether; softens at 70°, and melts at 75—77°. 
When treated with concentrated hydrobromic acid, this substance 
yields white crystals of a bromine-derivative, and with bromine forms 
a red syrup; but neither of these compounds was obtained in a pure 
state. 

When a mixture of nitric peroxide and oxygen—evolved by the 
calcination of lead nitrate—was passed into a benzene solution of 
benzylidinephthalide, the same dinitrobenzylidinephthalide was formed 
as previously (this vol., p. 902) by the action of nitrous acid. The 
author believes that the reaction in the latter case is due to the 
nitrous acid first becoming decomposed to nitric peroxide. Stilbene, 
when similarly treated with nitric peroxide, yields long, colourless 
needles of diphenyldinitroethane, C,H,Ph(NO,).. This compound 
is sparingly soluble in boiling alcohol, more easily in boiling glacial 
acetic acid. It melts slowly at 300°, and at the same time turns green, 
evolves nitrous fumes, and slowly volatilises. Cinnamic acid, under 
similar circumstances, yields very unstable crystals, which, although 
they could not be analysed, are, without doubt, phenyldinitropropionic 
acid, C,H;Ph(NO,).,\COOH. When moistened with water, these 
crystals evolve carbonic anhydride and nitrous fumes, and leave 
phenylnitroethylene (nitrostyrene), CHPh:CH:NO,. The dinitro- 
acid appears to be more stable at low temperatures, and the 
author hopes during the winter to be able to prepare it pure for 
analysis. 

The two nitro-derivatives, C,sH,N,O, and C,sHiN20;, previously 
obtained by the action of nitrous acid on benzalphthalimidine, are 
more readily prepared, in a similar way, from deoxybenzoincarboxyl- 
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amide. Nitric peroxide may be substituted for nitrous acid without 
altering the products formed. The one, nitrobenzalphthalimidine, 


co< [itso : CPh-NO,, 
already described as benzylnitrophthalidine (loc. cit.), is probably 


formed according to the equations : 
coc Slo: CHPh + N.0, = CO< Collis, C(NO,)-CHPh-NO, = 
co<Sti'>0 : CPh:NO, + HNO.. 


When heated with dilute soda solution, this substance takes up the 
elements of water and is converted into an acid of the formula 
NO,°CPh : C(NH,)-C,H,COOH, which forms a yellow, crystalline 
powder melting at 147—150°. It forms crystalline barium and silver 
salts, The ethyl ether—prepared from the silver salt—forms crystal- 
line granules which melt at 154—155°, and at a slightly higher 
temperature evolve gas and leave nitrobenzalphthalimidine. The 
methyl ether appears to be still more unstable, as in all attempts to 
obtain it, the substance formed was nitrobenzalphthalimidine. The 
free acid is also converted into the latter substance by acetic chloride. 
A benzene solution of the acid when treated with nitrous acid yields 
nitrobenzylidenephthalide. 

The second nitro-derivative, hydroxynitrobenzylphthalimidine, 


cCo< Cet C(OH): ‘CHPh:NO,, forms microscopic, colourless rhombic 


crystals. When boiled with water or alcohol, or heated above its 
melting point, it is decomposed into phenylnitromethane, CH,Ph-NO.,, 
and phthalimide. When moistened with acetic chloride, it yields 
nitrobenzalphthalimidine. 

When ortho-deoxybenzoincarboxylic acid is heated with hydriodic 
acid and phosphorus at 190°, orthodibenzylcarboxylic acid is formed 
(Abstr., 1878, 735). This acid, which melts at 130—131-5°, may be 
more readily obtained by digesting benzylidenephthalide with 1 part 
of phosphorus and 5 parts of hydriodic acid (b. p. 127°), treating with 
water, and extracting the acid from the residue by means of ammonia. 

Benzylidenephthalide dibromide (this vol., p. 165), when heated 
above its melting point, evolves hydrobromic acid, together with a 
little bromine, and leaves bromobenzylidenephthalide. This compound 
is very unstable, and could not be obtained in a pure state. The 
specimens obtained melted about 160°. When heated with hydriodic 
acid and phosphorus, it yields orthedibenzylearboxylic acid. Bromo- 
benzalphthalimidine, C,;H,NOBr (this vol., p. 903), and nitrobenzal- 
phthalimidine both yieid benzylphthalimidine (benzylphthalidine) on 
reduction. 

When nitrobenzylidenephthalide is reduced with hydriodic acid 
and phosphorus, isobenzylidenephthalide (or isobenzalphthalide) 
O.8.<oe. GS>CHPh, is formed, isomeric with benzylidenephthalide. 


This substance crystallises in colourless needles melting at 90—91°. 
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When it is heated with more hydriodic acid and phosphorus at 200°, 
orthodibenzylearboxylic acid is formed. Isobenzalphthalide is in- 
soluble in ammonia or alkali, but when boiled for some time with the 
latter it takes up the elements of water and becomes converted into 
B-deoxybenzoinorthocarboxylic acid, COPh.CH,°CsHyCOOH. This acid 
crystallises in thin, white needles easily soluble in alcohol and melting 
at 162—163°. When treated with sodium amalgam, it yields an acid 
of the formula OH-CHPh-CH,°C,H,;COOH. This acid has a great 
tendency to change into its lactone, and could not be obtained pure in 
a free state. Its formula was established by the analysis of its silver 
salt. The lactone, which is very easily formed when the acid is heated 
above its melting point, crystallises in colourless prisms or needles 
soluble in alcohol and melting at 89—90°. It is not soluble in 
ammonia or cold alkali, but when boiled with the latter yields a salt 
of the acid. When the f-deoxy-acid is acted on by hydroxylamine, 
the compound CHi<Gog 5 >CPh is formed, isomeric with that ob- 
tained from the a-acid (this vol., p. 903). It forms reddish needles 
soluble in alcohol and chloroform, insoluble in ammonia, and melt- 
ing at 137—139°. 

When isobenzalphthalide is heated with alcoholic ammonia at 100°, 


isobenzalphthalimidine, CHi< Gong >CPh, is obtained. The same 


substance is produced, though in smaller quantity, by evaporating an 
ammoniacal solution of the B-deoxy-acid. It crystallises in glistening 
needles or prisms melting at 197°, and moderately soluble in boiling 
alcohol. When treated with phosphoric chloride, this substance yields 
the compound C,;H,NCl,; whereas the 2-compound yields a substitu- 
tion-product which still contains oxygen. The substance C,,H,NCl, 
crystallises in agglomerated needles sparingly soluble in boiling alcohol 
and melting at 70—75°. It is being further investigated. 
> 4 


Constitution of the Sulphinic Acids. By R. Orro and A. 
Roéssina (Ber., 18, 2493—25v9).—In a previous communication 
(Abstr., 1880, 810) Otto showed that when the alkaline sulphinates 
are acted upon by haloid alkyl ethers the resulting compounds are 
sulphones, and not, as might have been expected, alkyl sulphinates. 
When attempting to prepare ethylic phenylsulphoformate, 
Ph:SO-COOEt, by the action of ethyl chlorocarbonate on sodium 
benzenesulphinate, the author found that carbonic anhydride was 
always evolved, and a mixture of the desired ether and ethyl benzene- 
sulphinate was produced ; the latter forming always the principal pro- 
duct. The ethyl benzenesulphinate, Ph:SO,Et, is a very unstable 
compound, and was not isolated. The mixture forms a mobile, 
highly refracting liquid, heavier than water. It is insoluble in 
water, but miscible with the usual organic solvents. The relative 
proportion of the two products in the mixture was determined by 
saponification, as well as by analysis. A weighed quantity of the 
mixture was saponified by boiling with barium hydroxide, when the 
sulphinate yielded alcohol and barium benzenesulphinate, whilst the 
ethyl phenylsulphoformate was decomposed into alcohol, and barium 
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benzenesulphinate and carbonate. The quantity of barium carbonate 
represented the quantity of the formate originally present. The carbonic 
anhydride evolved during the reaction of formation was also estimated, 
and represented the quantity of the sulphinic salt formed. These 
methods yielded tolerably concordant results. The mixture was found 
to consist of from 93 to 95 per cent. of the sulphinate and 5 to 7 per 
cent. of the formate. When heated with water, both salts are resolved 
into alcohol and acid; but the sulphinic acid is further decomposed 
into benzenedisulphoxide. When potash is used as a saponifying 
agent and the product evaporated, the formate undergoes further 
decomposition into potassium benzenesulphinate and carbonate. 
Ammonia acts in the same way as a fixed alkali, and does not yield an 
amide. When treated with sodium amalgam, the ethereal mixture 
yielded phenyl bisulphide, sodium benzenesulphinate, and ethy] alcohol. 
When reduced with zine and hydrochloric acid, phenyl hydrosulphide 
was formed in considerable quantity. 

When sodium paratoluenesulphinate is acted on by ethyl chloro- 
carbonate, the reaction is perfectly analogous to that with the benzene- 
sulphinate. The ethereal mixture produced consisted of about 6 to 7 
per cent. of ethyl toluenesulphoformate, and 93 to 94 per cent. of 
ethyl toluenesulphinate, Me-‘CsHySO,Et. The paratoluene bisulphide 
formed in the decomposition of the sulphinate forms crystals melting 
at 74—75°, and soluble in alcohol. 

By passing hydrogen chloride through an alcoholic solution of 
benzenesulphinic acid, a liquid was obtained almost wholly soluble in 
potash. The solution contained only alcohol and potassium benzene- 
sulphinate. The ethereal liquid must therefore have been principally 
ethyl benzenesulphinate. This salt may be preserved in well-closed 
bottles, but is very quickly decomposed by exposure to moisture or 
air. It was not obtained in a pure state. b . &. 


Trinitrobenzenesulphonic Acid. By C. Wiitceropr (J. pr. 
Chem. [2], 32, 117—12v).—The sodiwm-derivative of trinitrobenzene- 
sulphonic acid, CsH.(NO.);SO,;Na + H,0, is readily obtained by heat- 
ing an alcoholic solution of chlorotrinitrobenzene with an excess of 
hydrogen sodium sulphite for some time at 100°; it forms large, 
transparent, colourless crystals, is readily soluble in water, but 
sparingly in alcohol and ether. It loses water of crystallisation at the 
ordinary temperature, but may be heated to 300° without undergoing 
fusion or further alteration; when heated on a platinum spatula, it 
explodes; it is not altered by fuming nitric acid; solutions of the 
alkalis, however, decompose it into trinitrobenzene and sodium sul- 
phite. The free sulphonic acid, C,H,(NO.);SO;H + 2H,0, may be 
obtained by treating the sodium salt with concentrated sulphuric 
acid ; it forms large, colourless crystals; on rapidly heating, it first 
melts at 100°, then becomes solid, and again melts at 185°. It is 
readily soluble in water, alcohol, and ether, sparingly in chloroform 
and benzene. A. P 


Sulphonic and Disulphonic Acids. By H. Limpricur (Ber., 18, 
2172—2192).—In the preparation of these compounds, chlorosul- 
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phonic acid was used. Toluidinedisulphonic acid, 

[Me : NH, : (SO;H), = 1:2:3: 5] 
(Trans., 1882, 421), was prepared and examined. Several salts are 
described. The diazo-compound, S0,H-C:H<SyN, forms yellow, 


microscopic needles; when boiled with water it yields cresoldisul- 
phonic acid, readily solable in water and in alcohol. Salts of both 
these compounds are described. When the diazo-compound is boiled 
with absolute alcohol under pressure, it yields ethowytolwenedisul- 
phonic acid, EtO-C,H;(SO;H).. <A barium salt with 2 mols. H,O is 
described. Bromotoluenedisulphonic acid was obtained from the diazo- 
derivative. The chloride forms colourless prisms melting at 90°; the 
amide melts at 236—238°. The potassium salt (with 24 mols. H.O) of 
toluenedisulphonic acid is described. The chloride of this acid forms 
long, colourless prisms which melt at 132°; the amide crystallises in 
small, lustrous plates melting above 240°. 
Paratoluidinemetadisulphonic acid, C§H,_.Me(SO;H).NH, + 2H.0, is 
prepared from paratoluidinemetasulphonic acid. It is readily soluble 
in water, less so in alcohol. At 200° (or with water at 140°), it 
decomposes into the monosulphonic acid and sulphuric acid. Various 
salts were prepared. The diazo-compound and its potassium, bariwm, 
and lead salts are described. These salts when boiled with water yield 
salts of cresoldisulphonic acid. Nitrous acid acts on toluidine- 
disulphonic acid with formation of dinitrocresol, OH-C;H;(NO,).; it 
forms yellow needles readily soluble in alcohol, sparingly in water, 
and melts at 82°5°. Several salts were prepared. Bromotoluenedisul- 
phonic acid, C;H;Br(SO;H)., obtained from the diazo-compound, forms 
a brownish mass of crystals. The potassium (with 1 mol. H,O) and 
barium (with 6 mols. H.O) salts are described. The chloride, 
C,H;Br(SO,Cl)2, melts at 133°; the amide forms long prisms melting 
above 240°. Jodotoluenedisulphonic acid, C;H;I(SO;H )2, forms long, 
white needles readily soluble in water and alcohol; several salts are 
described. The chloride forms white prisms very sparingly soluble in 
ether, and melting at 143°. The amide melts at 130—132”. 
Paratoluidinedisulphonic acid, C,H,Me(SO;H).NH, + 23H,0, is 
obtained from paratoluidineorthosulphonic acid; it forms colourless 
needles readily soluble in water, less soluble in alcohol. At 290° it 
becomes black, and is resolved into the monosulphonie acid and sul- 
phuric acid. Several salts of the acid are described. 
Orthotoluidineparadisulphonic acid, CeH,Me(SO;H)."NH, + 2H,0, 
prepared from orthotoluidineparasulphonic acid, crystallises in well- 
formed, microscopic prisms which decompose at 290—300° into sul- 
phuric acid and orthotoluidinesulphonic acid. The bariwm and calcium 
salts (each with 2 mols. H,O) and the diazo-derivative are described. 
Nitrotoluidinesulphonic acid, 


NO,.-C,H,Me(NH.)-SO;H [Me : NO, : NH,: SO$H = 1:2: 4: 5], 
is prepared by heating nitrotoluidine with chlorosulphonic acid at 160°. 


It forms bright yellow needles sparingly soluble in alcohol and cold 
water. The potassium (with 1 mol. H,O), bariwm (with 4 and 1 mol. 
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H,O), and the lead (with ? 34 H,O) salts are described. The diuze- 
derivative forms a reddish-brown crystalline powder, insoluble in cold 
water and boiling alcohol. When heated with absolute alcohol at 100°, 
it yields nitrotoluenesulphonic acid, NOxC;HeSO;H. The chloride of 
this acid melts at 50°; the amide melts at 133°5°. When the diazo- 
compound is treated with sodium dissolved in absolute alcohol, it 
yields ethorynitrotoluenesulphonic acid, NO.“C,H:Me(OEt)-SO;H; when 
heated with hydriodic acid, it yields todotoluidinesulphonic acid, 
NH,°C,H.MeI‘SO,H + H.O, which forms slender, lustrous needles 
soluble in hot water. Toluylenediaminesulphonic acid, 


C,H,Me(NH,).°SO;H, 


is prepared by reducing nitrotoluidinesulphonic acid ; it forms hard, 
Iustrous prisms. The hydrochloride and hydrobromide are described. 
The potassium (with 1 mol. H,O) and the bariwm (with 54 mols. 
H,O) salts were prepared. 

Nitrobromobenzenesulphonic acid, 


NO,C,H;BrSO;H [Br : NO,: SO,xH = 1: 3: 6], 
is prepared from the diazo-derivative of nitranilinesulphonic acid 
(Abstr., 1880, 394) ; the chloride forms large, yellow plates melting at 
75°; the amide melts at 166°. 
Xylenolsulphonic acid, 


OH-C,H.Me,S0,H [Me,: OH : SO,H = 1:3: 6: 4], 


is obtained by boiling the diazo-derivative from xylidenesulphonic 
acid (Abstr., 1883, 593); the potassium, barium (with 1 mol. H,O), 
and lead (with 2 mols. H,O) salts are described. Hthoxryzxylenesul- 
phonic acid, EtO-C,H,Me,SO;H, obtained from the same diazo-com- 
pound by the action of absolute alcohol, forms microscopic colourless 
plates very readily soluble in water and in alcohol. The barium sali 
(with 3 mols. H,O) is described. 

Nitro-aylidinesulphonic acid, NO,-C,H,.Me.(.NH.)-SO;H, forms colour- 
less, voluminous crystals very sparingly soluble in hot water. Several 
salts are described. The diazo-derivative forms a white amorphous 

owder very sparingly soluble in water. Nitroxylenolsulphonic acid, 
NO,"C;HMe,(OH)SO;H [Me,: OH:SO,H = 1:3:6: 4), crystal- 
lises in yellow needles. The barium and lead salts (each with 3 mols. 
H,0) are described. 

Bromonitro-xylenesulphonic acid [Me,: Br: SO,H = 1:3:6: 4), 
crystallises in long, colourless, rhombic plates readily soluble in water 
and alcohol. The potassium and barium salts are prepared. Ethoxy- 
nitro-aylenesulphonic acid, NO,-C;HMe,(OEt)-SO,H, together with its 
potassium and barium salts, are described. Diamido-xylenesulphonic 
acid, Cs5HMe.(NH,)."SO;H, forms short prisms sparingly soluble in 
water. The hydrochloride and some salts were prepared. 

Nitrosulphotoluic acid, NO,.°C;H;(SO;H)-COOH, is obtained in 
small quantities by oxidising nitroxylenesulphonic acid. The potas- 
sium salt (with } mol. H,O) forms lustrous needles. 

An acid of the formula 


C.HMe.(NO,).SO;H + 2H,0 [Me,: NO,:SO,H=1:3:6: 4], 
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is obtained by the oxidation of xylenesulphonic acid; it forms a 
readily soluble mass of needles. The potassium, barium (with 3 mols. 
H,O), and lead (with 3} mols. H,O) salts are described. The chloride 
crystallises in yellow prisms melting at 123°; the amide forms white, 
lustrous prisms which melt at 193°. N. H. M. 


Action of Phenol and Sulphuric Acid on Hippuric Acid. 
Il. By J. Zenenter (Monatsh. Chem., 6, 523—530).—Phenylglycocine- 
sulphonic acid, CsH,,O,NS, obtained by the action of sulphuric acid 
and phenol on hippuric acid (this vol., p. 55), is not attacked by a 
boiling solution of potassium hydroxide, but is completely decomposed 
by fusion with solid potash. Attempts to remove the sulphonic group 
by this reagent were unsuccessful. The acid is decomposed by the 
action of dilute hydrochloric acid at 140°, yielding phenol, glycocine, 
and sulphuric acid. The sulphonic group is also removed by nitric 
acid, and at the same time a trinitrophbenol is produced, which differs 
in some respects from the known trinitrophenols. Its melting point 
varies between 90° and 104°. The potassium salt resembles potas- 
sium picrate, but the naphthalene compound melts at 138°, whilst 
naphthalene picrate melts at 149°. 

The crystalline compound obtained by the action of aqua regia on 
phenylglycocinesulphonic acid (loc. cit.), is orthochlorometadinitro- 
phenol. W. C. W. 


Derivatives of Carbostyril and of Hydroxypyridine. By 
A. Freer and W. K6nies (Ber., 18, 2394—2400).—MethylearLostyril- 
sulphonic acid, CjH,ON-SO;H, is prepared by adding methylearbo- 
styril sulphate to fuming sulphuric acid, and then pouring the mixture 
on to ice. It crystallises in white needles. The silver salt, 
CyoHsNSO,Ag, crystallises in white needles. The acid yields a tri- 
chloroquinoline when treated with phosphoric chloride. When oxidised 
with dilute aqueous permanganate, an acid is obtained forming clear 
brown erystals readily soluble in water. It contains sulphur and 
nitrogen. 

Nitromethylcarbostyril, CjH,ON-NO., is prepared by treating the 
silver derivative of nitroearbostyril with methy] iodide; it crystallises 
in long needles, melts at 181°, sublimes when further heated, is 
sparingly soluble in alcohol, soluble in ether, benzene, and chloroform, 
readily soluble in concentrated acids, but reprecipitated on slight 
dilution. 

Amidomethylearbostyril, CjHsON-NH2, is prepared by reducing the 
nitro-compound with stannous chloride. I1t crystallises in silvery 
plates, melts at 103°, and is readily soluble in the ordinary solvents, 
the solutions showing a blue fluorescence. When heated with dilute 
hydrochloric acid at 120°, it yields amidocarbostyril. When oxidised 
with dilute aqueous permanganate, it yields a methoxryquinolinic acid, 
MeO-C;N HCOOH), [MeO : COOH : COOH = 2:5: 6]. This crys- 
tallises in long needles, melts at 140° with decomposition, is insoluble in 
benzene, chloroform and acetic acid, readily soluble in water, alcohol 


and acetic acid. The acid silver salt, CSHH;NO,Ag + C,H,NO,, crys- 
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tallises in white needles. When heated with dilute hydrochloric acid 
at 120°, it yields a hydroxyquinolinic acid which seems to be identical 
with that described by Kénigs and Korner. A. J. G. 


Derivatives of Triphenylmethane. By C. Utimann (Ber., 18, 
2094).—By heating a mixture of paratoluidine, paratoluidide hydro- 
chloride, and benzaldehyde for several hours at 120°, a diamido- 
dimethyltriphenylmethane is obtained, which crystallises from benzene 
in lustrous, white needles of the formula 2CHPh(C,;H,-NH:,). + C.Hs. 
This loses its benzene of crystallisation at 120°, and melts at 185° 
(uncorr.). Its salts crystallise well. The platinochloride, 


C.,H.N2,H.PtC ley 


forms a yellow crystalline powder. An isomeric compound is obtained 
in a similar manner from orthotoluidine. 

The known diamidotriphenylmethane can be obtained by heating a 
mixture of benzylideneaniline with aniline hydrochloride, or of benz- 
aldehyde with aniline and aniline hydrochloride. A. J. G. 


Derivatives of Benzophenone. By R. Gericy and W. Kénics 
(Ber., 18, 2400—2407).—Metanitrobenzophenone can be obtained by 
heating metanitrobenzoic chloride with benzene and aluminium chlo- 
ride (compare Becker, Abstr., 1883, 203). When reduced with 
stannous chloride, it yields metamidobenzophenone, NH.°C,H,COPh ; 
this crystallises in interlaced, yellow needles, melts at 87°, is sparingly 
soluble in water, readily in alcohol and ether. The hydrochloride 
crystallises in colourless needles and melts at 187°; other salts are 
described. 

Orthonitrobenzophenone, NO.*C,HyCOPh, cannot be prepared by 
heating together a mixture of orthonitrobenzoic chloride, benzene, 
and aluminium chloride, but is formed on oxidising orthonitrodi- 
phenylmethane. It forms colourless crystals, melts at 105°, and is 
rather sparingly soluble in absolute alcohol. 

Orthamidobenzophenone, NH,°C,H,COPh, is obtained by reducing 
the nitro-compound with tin and hydrochloric acid; it crystallises in 
yellow, shimmering plates or in lustrous, thick, yellow crystals, melts 
at 105—106°, and is readily soluble in dilute acids, alcohol, and ether. 
The authors point out that as neither the ortho- nor meta-amidobenzo- 
phenones agree in melting point with Doebner’s amidobenzophenone 
(benzoaniline) prepared from phthalylbenzoanilide, his disputed 
assumption that that substance is a pura-compound was in all pro- 
bability correct. 

Phenyl quinaldyl ketone, CNH;sMe-COPh [COPh : Me = 1 : 2’, is 
obtained when orthamidobenzophenone is heated in a reflux apparatus 
with paraldehyde and dilute sulphuric acid. It crystallises in inter- 
laced, colourless needles, melts at 1U7—108°, and is soluble in alcohol 
and ether. 

Phenylquinaldine, C.NH;MePh [Me : Ph = 2’: 4’], is obtained by 
boiling 5 grams of orthamidobenzophenone, 40 c.c. of absolute alcohol, 
15 c.c. of pure acetone, and 12 c.c. of aqueous potash (1:2) in 
a reflux apparatus for 5—6 hours. It forms colourless crystals, 
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melts at 98—99°, is nearly insoluble in water, readily soluble in 
alcohol, ether, and dilute acids, the acid solutions showing a blue 
fluorescence. The sulphate, chromate, and platinochloride are de- 
scribed. When treated with phthalic anhydride and zinc chloride, it 
yields a phthalone crystallising in golden-yellow needles and melting 
at 270°. 

Orthonitrodiphenylmethane is most conveniently prepared by the 
action of aluminium chloride on a mixture of benzene and orthonitro- 


benzyl chloride. A. J. G. 


Benzoylacetone. By E. Fischer and C. Biitow (Ber., 18, 2131— 
2138; comp. Abstr., 1884, 59).—Benzoylacetone is best obtained by 
boiling 50 grams of pure ethylic benzoylacetoacetate with 600 grams 
of water for two hours, allowing it to get quite cold, and again boiling 
for 24 hours. The product is then distilled with steam, and that part 
of the distillate which yields crystals at 0° is shaken with a 1 per cent. 
soda solution. This is then filtered from the acetophenone which is 
present, and treated with carbonic anhydride to precipitate the ketone, 
which separates in slender white needles. The compound dissolves 
sparingly in hydrochloric acid, readily in warm nitric acid without 
change. 

Dibenzoylacetone, C\;H,,Os, is prepared by acting on sodium benzoyl- 
acetone with benzoic chloride; it is almost insoluble in water, rather 
readily soluble in alcohol and in ether, and melts at 102°. It is dis- 
solved with decomposition by alkalis ; sodium does not act on if. 

Dibenzoyldiacetylethane, C.H,sO,, is formed by the action of iodine 
on sodium benzoylacetone. It crystallises in needles melting at 173 
—175°, and is insoluble in water and alkalis, sparingly soluble in ether, 
but more readily in hot alcohol. 

Benzoylacetonamine, CyH,NO, prepared by heating a solution of 
benzoylacetone in concentrated ammonia at 120°, forms fine quadratic 
crystals which melt at 143°. It dissolves in cold dilute mineral acids 
unchanged, but is decomposed into ammonia and benzoylacetone when 
heated with them. The imido-group has therefore taken the place of 
an oxygen-atom in benzoylacetone. 

The base obtained by Fischer and Kuzel (loc. cit.) by acting on 
benzoylacetone with phenylhydrazine is now shown to be methyl- 
diphenylpyrrazene, C,,H,,N2. An intermediate product is formed, 
which, however, is so unstable that it could not be examined. The 
base was already prepared by Knorr and Blank (this vol., p. 556). 
Orthonitrobenzoylacetone gives a similar product with phenylhydra- 
zine, identical with a compound prepared by Gevekoht (Abstr., 1884, 
445), who, however, considered it to be a compound of 1 mol. of the 
diketone with 2 mols. of phenylhydrazine. It is more probably an 
orthonitro-derivative of methyldipheny]pyrrazene. 

Phenylacetylacetone, CH,Ph-CO-CH,Ac, is prepared in a manner 
similar to the benzoyl-derivative. It dissolves rather readily in hot 
water, easily in alcohol, chloroform, ether, and benzene, and boils at 
266—269°. It dissolves readily in cold dilute alkalis and in concen- 
trated mineral acids, and is decomposed by the latter when boiled 
with them. With phenylhydrazine, it yields methylphenylbenzyl- 
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pyrrazene, CyHyN2, readily soluble in dilute hydrochloric acid, from 
which solution it is precipitated by alkalis or ammonia. 
N. H. M. 


Synthesis of Ketonic Acids from Aldehydes and Ethyl 
Diazoacetate. By E. Bucnyer and T. Curtivs (Ber., 18, 2371— 
2377).—When benzaldehyde and ethyl diazoacetate (equal mols.) are 
mixed with an equal volume of toluene and heated in a reflux appa- 
ratus as long as nitrogen is evolved, ethyl benzoylacetate is formed. 
If, however, benzaldehyde (3 mols.) and an alkyl diazoacctate 
(2 mols.) are heated without addition of toluene, then a benzaldiben- 
zoylacetate, CHPh(CHBz-COOR),, is formed. 

Ethyl benzaldibenzoylacetate, CHPh(CHBz-COOEt),, crystallises in 
tables, melts at 103°, is insoluble in water, readily soluble in hot 
alcohol and in ether. The sodiwm-derivative, CHPh(CNaBz-COOEt),, 
is precipitated after some time in colourless needles on adding 
sodium ethoxide to an ethereal solution of the ethyl salt. The methyl 
salt, C.,H.,0,, crystallises in prisms and melts at 113°; its sodiwm- 
derivative crystallises in tufts of white needles. 

The free acid seems to be formed on acidifying the sodium-deriva- 
tives of either the methyl or ethyl salts ; it crystallises in prisms and 
melts at 150°. The barium and silver salts are described. 

A. J. G. 

Nitrosophenols. By H. Goipscnmipr and H. Scuwip (Ber., 18, 
2224—2227).—Methylhydroxylamine hydrochloride acts on B-naph- 
thaquinone with formation of methyl] 8-nitroso-a-naphthol ; this con- 
firms the view put forward by Goldschmidt (this vol., p. 775) that 
the constitution of the latter compound is O : CH, : NOMe. 

By the action of methylhydroxylamine hydrochloride on a-naphtha- 
quinone, a compound of the formula C,,H,NO, is formed, which, when 
reduced, yields a-amido-a-naphthol. The identity of this substance 
with methylic a-nitroso-a-naphthol (comp. this vol., p. 169) is not yet 
established ; its melting point is lower than that ascribed by Ilinski 
to that compound (loc. cit). N. H. M. 


a-8-Diamidonaphthalene, and the Action of Diazo-com- 
pounds on f-Naphthylamine. By T. A. Lawson (Ber., 18, 2422— 
2427).—This is a continuation of the author’s previous work on this 
subject (this vol., p. 802). When amyl nitrite acts on A-naphthyl- 
amine, -diazonaphthalene-S-naphthylamine, CyoH7"N.*NH-CwH; 
(identical with the compound produced by the action of f-diazo- 
naphthylamine on fA-naphthylamine), is formed. It crystallises in 
agglomerated needles melting at 143°, is easily soluble in benzene and 
glacial acetie acid, insoluble in water, and is decomposed, with 
evolution of nitrogen, when boiled with 20 per cent. sulphuric acid. 
It resembles diazobenzene-8-naphthylamine in properties. Its acetyl- 
derivative is easily soluble in benzene, sparingly so in alcohol and 
light petroleum, crystallises in prisms, and melts at 218°. The benzoyl- 
derivative forms red needles melting at 177°, and easily soluble in 
benzene, sparingly in alcohol and light petroleum. When this diazo- 
compound is subjected to reduction, 8-naphthylamine and a-8-diamido- 
naphthalene are formed. All attempts to isolate the amidoazo-com- 
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pound, which is undoubtedly formed as an intermediate product 
during the reduction, proved fruitless. All the members of the above 
class of diazo-amido-compounds are easily decomposed by bromine, 
nitrogen being evolved, and brominated phenols and a-dibromo- 
B-naphthylamine formed. The latter compound is easily soluble in 
benzene and alcohol, sparingly in water. It crystallises in long, 
colourless needles, which melt at 121°. Its acetyl-derivative melts at 
208°. The diamidonaphthalene already mentioned is identical with 
that which Griess believes to be ortho-«-8-diamidonaphthalene. A 
careful investigation of this substance by the author, by the help of 
Ladenburg’s, Lellmann’s, and Hinsberg’s reactions, has confirmed this 
view. With phenanthraquinone, it yields phenanthrenenophtha- 
quinowaline, CH, : (CN)2: CiHe, which forms minute yellow crystals 
sparingly soluble in benzene, melting at 273°, and giving a red colora- 
tion with hydrochloric acid. With benzil, the diamine forms diphenyl- 
naphthaquinoxaline, CywHs:(CN-Ph). The latter crystallises in 
light-brown scales which melt at 147° and are easily soluble in alcohol 
and ether. 

The constitution of this class of so-called diazo-amido-compounds 
from A£-naphthylamine has still to be determined. Attempts to pro- 
duce similar compounds from ortho-xylidene and pseudocumidin > 
proved unavailing; the compounds formed were true diazo-amido- 


derivatives, and yielded the corresponding hydrazines on reduction. 
L. T. T. 


Derivatives of Naphthalene. By A. Pracer (Ber., 18, 2158— 
2165).—Bromonitracetonaphthalide was prepared by adding, first, a 
solution of 85 grams of bromine in 70 grams of 30 per cent. soda, then 
75 grams of 26 per cent. hydrochloric acid, to 100 grams of a-aceto- 
naphthalide mixed with water, rubbing well all the time to prevent 
the formation of lumps. The liquid portion was then removed, and 
the residue, after being well washed with water, was crystallised from 
alcohol. The yield is excellent. 

Bromethenylnaphthalenediamine, Cy,H,N,Br, is prepared frum the 
above compound by reduction with zine chloride; it dissolves readily 
in aleohol and ether, is insoluble in water, and melts at 229°. The 
hydrochloride crystallises from hot alcohol in needles. The compound 
is an anhydro-base, and can therefore only be formed from a bromo- 
nitracetonaphthalide of the constitution [NHAc:NO,=1:2]. The 
ethenyl group cannot be removed either by boiling potash or sul- 
phuric acid, or by hydrochloric acid at 210°. Sodium amalgam acts 
on it with formation of ethenylnaphthalenediamine, Cy,HyN>z. The 
hydrochloride and nitrate of the latter compound are described. 

Nitrobromethenylnaphthylenediamine, C,,HsN;0,Br, was obtained 
from bromethenylnaphthylenediamine; it forms dark-yellow needles 
melting at 242°. The nitrate and sulphate are described. The nitro- 
group is not in the same ring as the other substituted radicles. 
Tribromonaphthalene, identical with that obtained by Meldola 
(Trans., 1883, 4), was prepared by the action of hydrobromic acid on 
bromonitronaphthalene; its constitution is [Br;s = 1:2 or 3: 4]. 
When nitrated, it yields dinitrotribromonaphthalene. N. H. M. 
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a-Diamidophenanthraquinol. By S. Kieemann and W. Wensg 
(Ber., 18, 2168—2169).—Diamidophenanthraquinol hydrochloride, 
C,,H.(NH.,HCl1).(OH). + 3H,0, is prepared from Graebe’s a-dinitro- 
phenanthraquinone by the action of stannous chloride. It forms long, 
lustrous needles, which lose their water of crystallisation and some 
hydrochloric acid at 100°. When an alcoholic solution is shaken with 
ether and some ammonia, it acquires a stable, splendid blue colour. 
When a solution of the salt is exposed to air, dark-violet needles of 
a-diamidophenanthraquinone, C\HiN,0., separate; the change is 
accelerated by the addition of ferric chloride or potassium dichromate. 
Tetracety l-a-diamidophenanthraquinol, CyH,(NHAc).(OAc)., forms 
colourless, slender needles, sparingly soluble in alcohol and glacial 
acetic acid. It does not melt at 300°. N. H. M. 


Isomeric Dihydroxydimethylanthraquinones. By S. v. Kos- 
TANECKI and §S. Nremenrowskt (Ber., 18, 2138—2141).—Acetyl- 
dihydroaydimethylanthrarufin, C,sH,O.Ac2, is prepared by boiling 
dihydroxydimethylanthrarufin (comp. this vol., p. 531) with acetic 
anhydride and sodium acetate; it crystallises in tufts of yellow 
plates melting at 236—237°. When dimethylanthrarufin is distilled 
with zine-dust, it yields a product probably identical with Brunner’s 
dimethylanthracene. 

The soluble portion of the product obtained by the action of sul- 
phuric acid on hydroxytoluic acid (loc. cit.) was found to contain 
dimethylanthraflavic acid and dimethylbenzodihydroxyanthraquinone. 

Dimethylanthraflavie acid, C,,;HsMe,0,, sublimes in yellow needles, 
melts above 360°, and is sparingly soluble in alcohol and glacial acetic 
acid, insoluble in benzene. Its acetyl-derivative forms pale-yellow 
needles which melt at 223°. 

Dimethy lbenzodihydroxyanthraquinone, C,yH,Me,0,, melts at 213°; it 
is soluble in glacial acetic acid, less so in alcohol and benzene. The 


solution tm alkali is gold-coloured. Its acetyl-derivative melts at 
188°. N. H. M. 


Constitution of Alkylhydroxanthranols. By ©. Lizsermann 
(Ber., 18, 2150—2152).—These compounds (comp. Abstr., 1882, 860) 
do not yield nitrogenous derivatives with hydroxylamine or pheny]l- 

C,H, 
hydrazine. The constitution EtC— Soon is now proposed for 
C.H, 
the ethyl-derivative of hydroxanthrol, whilst for hydroxanthrol 
itself, which behaves differently from the alkyl derivatives in dis- 
solving in alkali (it forms a deep-blue solution), the constitutional 


formule CO<G}>CH-OH or HO-CEES SC-OH are suggested. 
N. H. M. 


Benzylhydroxanthranol. By L. Levi (Ber., 18, 2152—2153).— 
Benzylhydrowanthranol, CH,.02, is prepared by acting on a boiling 
mixture of 5 parts of anthraquinone, 5 parts of zinc-dust, 7°5 parts of 
potash, and 100 parts of water with 5 parts of benzyl bromide. It 
dissolves readily in alcohol, benzene, and glacial acetic acid, and melts 
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at 146°. When heated with sulphuric acid at 70°, it acquires a violet- 
red colour, and is converted into dehydrobenzylhydroxanthranol, 
C.,H,O. This is readily soluble in alcohol and glacial acetic acid, 
and crystallises in long, yellow needles which melt at 127°. Chromic 
acid converts it into anthraquinone. The author intends investigating 
the substance. N. H. M. 


Campholenic Acid. By R. Ziirrer (Ber., 18, 2228—2229).— 
As further evidence that the campholenic acid prepared by the author 
(Abstr., 1884, 1364) is identical with Kachler and Spitzer’s hydroxy- 
camphor, (comp. this vol., p.173), campholenic acid from camphoroxime 
was nitrated, and a nitrohydroxycamphor obtained, identical with that 
obtained from hydroxycamphor. Calciwm campholenate, Ca(CyH,502)., 
forms long, lustrous, white needles, sparingly soluble in water. When 
distilled alone, or with calcium formate, it yields nothing but hydro- 
carbons. N. H. M. 


Sylvic and Pimaric Acids. By S. Hatter (Ber., 18, 2165— 
2168).—The author has repeated the experiments made by Liebermann 
(Abstr., 1884, 1364) to determine whether the two acids are identical. 
Sylvic acid melts at 161—162°, and pimaric acid at 149°. When 
reduced, both acids yield the same inactive hydrocarbon; the 
analytical results obtained agree with those of Liebermann (loc. cit.). 
The author intends examining the optical properties of the acids. 

N. H. M. 

The Gum Ferment. By J. Wiesner (Monatsh. Chem., 6, 592— 
. 619).—Gum arabic contains a diastatic ferment which is also met 
with in nearly all the different varieties of gum, in mucilage, in 
linseed, &c., and in those plant tissues in which the cellulose changes 
to gum. ‘This ferment is incapable of decomposing glucosides. It 
does not convert proteids into peptones, nor has it an “inverting” 
action. It converts starch into dextrin and arabin or bassorin. The 
gum ferment may be detected by boiling the substance with orcinol 
and strong hydrochloric acid. A red coloration is produced; the 
liquid then turns violet, and deposits a blue precipitate which is 
soluble in alcohol. The ferment is decomposed by boiling in water 
for one hour and a half. The presence of this ferment interferes with 
the conversion of starch into sugar by bacteria or by diastase. The 
conversion of cellulose into gum or mucilage in living plants appears 
to be due to this substance. W. C. W. 


Chlorophyll. By E. Scuuncx (Proc. Roy. Soc., 38, 336—340).— 
It has long been known that the action of acids on chlorophyll pro- 
duces both a change of colour and. of absorption spectrum. Thus, if 
hydrogen chloride be passed into an alcoholic solution of this sub- 
stance a dark-green precipitate is produced, which consists, according 
to Fremy’s observations, of two colouring matters, phyllocyanin and 
phylloxanthin. These are best separated by solution in ether and the 
gradual addition of concentrated hydrochloric acid, which separates 
the liquid into two layers, a lower, blue, containing phyllocyanin, 
an upper, yellowish-green, containing phylloxanthin. In this paper 
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the properties and reactions of the former are described. It forms 
microscopic crystals generally opaque and of an indigo colour, but 
olive-green and translucent when very thin. It may be heated to 
160° without decomposition ; it contains nitrogen, but no sulphur; is 
insoluble in water and petroleum, but soluble in alcohol, ether, and 
chloroform, a very minute trace imparting an intense colour to the 
solvent. Very dilute solutions give the absorption spectrum of the 
so-called ‘‘ acid chlorophyll,” consisting of five bands, three dark, one 
of moderate intensity, the fifth very faint. Phyllocyanin is far more 
permanent than chlorophyll; with oxidising agents it yields yellow 
amorphous products; with bromine, a grass-green solution. It dis- 
solves in concentrated acid, yielding dark-blue solutions, showing 
spectra different from that of the original substance ; it dissolves also. 
in the alkalis, and the solution gives green precipitates with various 
metallic salts. When heated with aniline, it forms several products, 
one of which is colourless and crystalline, whilst another, possibly an 
anilide, gives a red solution with a characteristic absorption spectrum. 
Phyllocyanin apparently acts as a feeble base, uniting with strong 
acids to form unstable combinations ; when dissolved in acetic acid in 
presence of various metallic oxides, compounds are formed containing 
the elements of the acid, the base, and phyllocyanin. These com- 
pounds are more or less soluble in alcohol, ether, and chloroform, but 
insoluble in water, with the exception of the manganese compound. 
The solutions are not precipitated by hydrogen sulphide. They also 
dissolve in dilute alkalis but are reprecipitated on addition of acetic 


acid. These results probably explain the observations of Church and 
of Tschirch, who noticed that a chlorophyll solution which had 
become brown on standing, gave a green solution when treated with 


zine powder. fa A 

Entero-chlorophyll. By C. A. MacMunn (Proc. Roy. Soc., 38, 
319—322).—As a continuation of the author’s researches on entero- 
chlorophyll (Abstr., 1883, 1159, and 1884, 194), it is here shown that 
it is not due to symbiotic alge, nor to an intermediate food product 
from the intercellular digestion of plant chlorophyll, but differs from 
chlorophyll both from plants and the Spongilla. This is evidenced by 
the replacement of the single absorption band in the red of ordinary 
chlorophyll by two bands, and also by a red fluorescence of the solution. 
Both plant- and entero-chlorophyll yield on hydrolysis a chlorophyll- 
green and a chlorophyll-yellow, the former crystallising in spheres, 
the latter in yellow needles, and which differs according to its source, 
whether from plants or the bile of the invertebrata. It appears, then, 
that entero-chlorophyll is built up in the organ containing it, and 
that there is a more intimate union between its constituents than in 


plant-chlorophyll. V. H. V. 


Bases derived from Pyrroline. By G. Ciamictan and P. Mac- 
nacat (Ber., 18, 2079—2085).—It has been shown (Abstr., 1883, 
1442, and this vol., p. 809) that pyrroline and methylpyrroline 
when treated with zinc and acetic acid, yield hydropyrroline and 
hydromethylpyrroline respectively. If these compounds are heated 
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with amorphous phosphorus and hydriodic acid in sealed tubes at 
240—25v°, still more highly hydrogenised compounds are formed. 

Pyrrolidine (tetrahydropyrroline), C,NH», is obtained with other 
products from hydropyrroline in the above reaction; it shows great 
similarity in properties to piperidine, hence the name given to it. It 
is a colourless, strongly alkaline liquid, boils at 82—83°, and has a 
penetrating ammoniacal odour recalling that of piperidine. It gives 
an aurochloride crystallising in yellow needles, and unites with 
methyl iodide, forming methylpyrrolidine. 

Methylpyrrolidine, CNH,Me, prepared from hydromethylpyrroline, 
is a colourless liquid boiling at 81—83°, and giving an aurochloride 
crystallising in yellow plates. 

Dimethylpyrroldine methiodide, C(NH,Me.I, is obtained by the action 
of methyl! iodide on methylpyrrolidine, as a deliquescent, white mass, 
readily soluble in absolate alcohol, from which it crystallises in large, 
colourless prisms. When distilled with potash, it yields dimethyl- 
pyrrolidine, CNH,;Me,. This boils at 89—92°, yields an oily unstable 
aurochloride, and behaves as a tertiary base, uniting with methyl 
iodide to form trimethylpyrrolidylammonium iodide, CNH;Me,I, which 
crystallises in small needles, and when heated with potash, yields tri- 
methylamine and pyrrolylene, an unsaturated hydrocarbon. 

Pyrrolylene, C,H, is gaseous, and is probably identical with 
Henninger’s butine (Ber., 6, 70), as it unites with bromine to form a 
tetrabromide, C,H,Br,, crystallising in colourless needles, and melting 
at 117—118°. A. J. G. 


Hydroxycomazine. By F. Krippenporrr (J. pr. Chem. [2], 32, 
153—176).—Hydroxycomazine, CjH,N;-OH (? C;NH; : N-C;NH,OH), 
is obtained, together with ammonium carbonate and other products, by 
the dry distillation of ammonium comenamate. It crystallises in long, 
colourless, four-sided prisms, melts between 340° and 360°, and sublimes 
in similar crystals, with partial decomposition, ata higher temperature. 
It is nearly insoluble in water, ether, benzene, and carbon bisulphide, 
soluble in alcohol, and very readily soluble in acids, towards which it 
behaves as a diacid base. The acid solutions show a green to azure- 
blue fluorescence. It also dissolves in alkalis to blue fluorescent 
solutions. 1t has rather marked toxic properties. The hydrochloride, 
C\H;N;0,2HCI, crystallises in yellow, six-sided prisms, and melts at 
265° ; the platinochloride crystallises in hair-like, yellow needles. The 
sulphate, nitrate, hydriodide, aurochloride, &c., are described. The 
silver-derivative, CyH,N,;OAg, crystallises in microscopic, short 

risms. 

: Hydroxycomazine is not decomposed by heating with hydrochloric 
acid, hydriodic acid, nitric acid, nitrous acid, or, either in aqueous or 
alcoholic solution, by sodium amalgam. Boiling alcoholic or aqueous 
potash has no action; fusion with potash decomposes it with forma- 
tion of gaseous products. No definite prodacts, except ammonia, were 
obtained on distillation with zinc-dust. When reduced by heating 
with tin and hydrochloric acid, it yields ammonia, piperidine, and 
amidohydroxy pyridine hydrochloride. 

Amidohydrvoxypyridine, NH,C;NH;OH + H,0, crystallises in large 
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rhombic pyramids, is insoluble in ether, benzene, and chloroform, 
readily soluble in water and alcohol; it melts at 214°, and sublimes 
in dendritic needles on further heating. It gives a red coloration 
with ferric chloride. It is a strong base, decomposing ammonium 
salts when heated with them. The hydrochloride, C;H,N,O,HCI, 
platinochloride, (C;H.N,O)2,H,PtCl,, sulphate, nitrate, aurochloride, 
and other salts are described. When oxidised with nitric acid, it 
yields oxalic acid. 

Comazinic acid is obtained by the oxidation of hydroxycomazine 
with potassium permanganate; neither the acid nor any of its salts 
have yet been obtained in crystals, nor in a state sufficiently pure for 
analysis. A. 


Syntheses of Pyridine-derivatives from Ethyl Acetoacetate 
Aldehydes and Ammonia. By R. Micuagt (Ber., 18, 2020—2029). 
—It has long been known that by the action of ammonia (1 mol.) on 
ethyl acetoacetate (2 mols.) and an aldehyde, pyridine-derivatives are 
obtained according to the equation (for acetaldehyde) — 


NH; + 2C0,H Os + C,H,O i 3H,0 + C;NH.Me,;(COOEt), ; 


the hydro-compound first formed being converted intoa true pyridine- 
derivative by loss of two atoms of hydrogen. It seemed probable 
that by increasing the proportion of the aldehyde present, a true 
pyridine-derivative might be directly obtained according to the equa- 
tion NH, + C,H,»O; + 3C.H,O = 4H,O + C;NMe,COOEFt, but it was 
found that although a true pyridine-derivative was formed, yet the 
reaction took a rather different course, leading to the formation, not 
of ethyl parvolinecarboxylate, but of lutidinecarboxylate :— 


NH, + C,H 0; + 2C.H,O = 3H.,0 + H, oa C;NH.Me.-COOEt. 


The hydrogen is not evolved as such, but yields reduction products. 

Ethyl a-y-lutidine-B-carboxylate is obtained, in accordance with the 
above equation, on mixing equal molecular proportions of ethyl aceto- 
acetate, aldehyde-ammonia, and acetaldehyde, the reaction being com- 
pleted by long heating at 100°; it may be purified by treatment with 
steam, extraction with ether, and fractionation. The yield is about 
25 per cent. of the theoretical. It forms a nearly colourless oil of 
faint odour, boils at 246—247°, and does not distil with steam. It 
dissolves in mineral acids, but does not form crystalline compounds 
with them; alkalis reprecipitate it from these solutions. It unites 
with methyl iodide at ordinary temperatures. It yields a brownish- 
yellow, crystalline platinochloride, (C;NH;Me,-COOEt),,H,PtCl, melt- 
ing at 191°. 

a-y-Lutidine-8-carboxylic acid, 


C,N H,Me,-COOH [Me: COOH : Me = 2:3: 4], 


cannot be prepared directly from its salts; it is therefore best obtained 
by saponifying the ethyl salt with alcoholic potash, evaporating to 
dryness, evaporating the aqueous solution with hydrochloric acid, and 
separating the hydrochloride from the potassium chloride by treat- 
ment with absolute alcohol; an aqueous solution of the hydrochloride 
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is then treated with silver oxide, and the silver chloride filtered off. 
The free acid crystallises in transparent prisms containing 2 mols. 
H,0. It is more soluble in water and alcohol than collidine-car- 
boxylic acid, and yields metallic salts which crystallise badly and are 
not well characterised. The hydrochloride, C,H,NO.,HCI, forms 
large prisms or thick tables, and melts at 166°; the platinochloride, 
(CsH,NO,)2,H,PtCl, + 2H,O, forms reddish-yellow prisms, and melts 
at 216°. 

When distilled with lime, the calcium salt yields 2:4 lutidine, 
and the free acid when oxidised yields carbocinchomeronic acid, 
C;NH,COOH; [= 2:3:4], from which by heating at 180°, cincho- 
meronic acid was obtained. The supposition that the carboxyl-group 
of the acetoacetate assumes the f-position relatively to the carboxyl- 
group is thus confirmed. Experiments with other aldehydes are in 
progress. A. J. G. 


Derivatives of Methylhydroquinoline. By A. Frer and W. 
Konies (Ber., 18, 2388—2393).— Nitrosokairoline (nitrosomethyl- 
hydroguinoline), CsNH,Me-NO, is obtained by dissolving kairoline in 
very dilute sulphuric acid, and adding potassium nitrite to the well- 
cooled mixture. It crystallises in green plates, does not show a sharp 
melting point, is readily soluble in alcohol, ether, and benzene, 
sparingly in light petroleum, and does not give Liebermann’s re- 
action. 

Nitrokairoline, CNH gMe:NO,, is prepared by adding the calculated 
amount of potassium nitrate to a solution of kairoline in concentrated 
sulphuric acid at 0°. It crystallises in long, red needles, melts at 
¥3—94°, and resembles kairoline in its basic properties. Dinitro- 
kairoline, CINHsMe(NO,)., obtained by treating an acetic acid solu- 
tion of kairoline with fuming nitric acid, crystallises in golden-yellow 
plates, melts at 148°, is readily soluble in benzene and chloroform, 
soluble in alcohol, insoluble in light: petroleum. 

Amidvkairoline, CsNH,Me-NH:, prepared by the reduction of the 
nitro-compound with stannous chloride, is a yellow oil; when exposed 
to air, it acquires a violet-black colour. The hydrochloride and hydro- 
bromide are both deliquescent; the hydrogen tartrate and platino- 
chloride, CjH,,N2,H.PtCh, crystallise well and are sparingly soluble. 

A substance of the formula C,)H,;N,O is obtained by the action of 
nitrous acid on kairoline. It crystallises with 5 mols. H,O in fiery-red 
needles, melts at 144° with decomposition, is readily soluble in 
alcohol and warm water, and has basic properties. Its solutions in 
dilute acids show an intense red colour, and are not decomposed on 
boiling. The hydrochloride, Cj)H,;N;0,HCI, crystallises in red needles. 
The constitution of this substance is still uncertain, but from its 
reactions it seems more closely allied to the azo- than to the diazo- 
compounds. 

Dimethylhydroquinoliniwm hydroxide is prepared by heating tetra- 
hydroquinoline with methyl iodide, and decomposing the iodide with 
excess of alkali. When heated, it is decomposed into kairoline and 


methy] alcohol. A. J. G. 
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a-y-Dimethylquinoline and the Synthesis of Quinolepidine. 
By C. Beyer (J. pr. Chem. [2], 32, 125—128).—The homologue of 
quinoline obtained by the author (this vol., p. 672) by the action of 
hydrochloric acid on aniline, nitrobenzene, and acetone is probably 
formed by the preliminary condensation of the acetone into the com- 
pound CMe,Cl-CH,-COMe, which is then decomposed into a methyl 
ketone of crotonic acid, from which, by the action of aniline, the 
quinoline base is produced according to the equation— 


NH,Ph + CHMe:CH:COMe = C,,H,N + H.0 + H,; 


it boils at 264° (uncorr.). The author considers the base to contain a 
dimethylated pyrridine nucleus, the methyls being in the 2’: 4’ posi- 
tions. 

Quinolepidine identical with that obtained by Wiedel, Hoogewerf, 
and v. Dorp may be obtained by heating a mixture of paraformalde- 
hyde and acetone, saturated with hydrogen chloride, with a solution 
of aniline in concentrated hydrochloric acid. The reaction is probably 
explained by the formation of methyl vinyl ketone by the paraform- 
aldehyde and acetone, which then, by the action of aniline, yields the 
base according to the equation CH,: CH-COMe + NH,Ph = C,H,N 


+ H,O + H.. A. P. 


Action of Acetone on Aniline. By C. Encter and P. Rieum 
(Ber., 18, 2245—2249).—The quinoline base C,,H,N (this vol., 
p. 672) may be prepared by heating 1 part of aniline with 2 parts of 


acetone in sealed tubes at 180° for about three days; the free base is 
set at liberty by the addition of soda, and is obtained in the fraction 
boiling between 250° and 280°. It forms a yellowish, mobile, refrac- 
tive liquid, having a quinoline-like odour, and boils at 263—265”° 
(uncorr.). The chromate, (CyH,,N)2,H2Cr,0;, crystallises in long, 
slender, orange-yellow needles. The sulphate, C,,HiN,H.SO,, crystal- 
lises in groups of needles ; it melts with partial decomposition at 225 
—228°. The hydrochloride, C,H,N,HCl, forms slender, flat, needles, 
and sublimes unaltered. 

The authors consider that the acetone is first converted into mesityl 
oxide, and that it is by the action of aniline on this compound that 
the quinoline-compound is produced; the base may, in fact, be pro- 


duced directly by heating mesityl oxide and aniline in sealed tubes at 
130°. A. P. 


Trimethylquinoline. By W. Pritzincer (J. pr. Chem. [2], 32, 
240).—A trimethylquinoline, C,,H,;N, termed by the author toluquino- 
line, is obtained by the action of hydrochloric acid on a mixture of 
acetone, paraldehyde, and paratoluidine. It melts at 63°, and boils 
at 277—278° (uncorr.). The hydrochloride crystallises in yellow 
needles, and melts at 260°; the platinochloride, (C,.H,,;N).,H,PtCl, + 
2H,0, crystallises in yellow needles; the picrate and chromate are 
also described. A. J. G. 


Diquinolines. By O. W. Fiscuer (Monatsh. Chem., 6, 546—555). 
—In a previous communication (this vol., p. 399), the author described 
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the preparation of a diquinoline from benzidine by means of Skraup’s 
reaction (Abstr., 1881, 288 and 920). On applying this reaction to 
diphenyline hydrochloride, a new diquinoline, C,,H,,.N2, is obtained. 
The pure base is deposited from alcohol in colourless plates melting 
at 148°. It is slightly soluble in water and ether. The constitution 
of the compound is represented by the formula 


a 
The hydrochloride, C,sHi,.N2,2HCl, crystallises in slender needles. 


The sulphate forms white plates. Both these salts are freely soluble 
in water, but insoluble in alcohol. The platinochloride, 


C,.H,.N.,H,PtCl, + H,0, 


is almost insoluble in hot water and hot hydrochloric acid. The 
picrate crystallises in long needles of a yellow colour. It is very 
sparingly soluble in hot water and hot alcohol. It melts with decom- 
position at 268°. The chromate forms orange-coloured crystals, 
which are almost insoluble in water, but dissolve in dilute acids. The 
methiodide, C\sHi,N2,Mel, crystallises in pale-yellow, silky needles, 
insoluble in absolute alcohol. The compound softens at 83° and melts 
at 126°. 

Diquinoline forms a tetrabromo-additive product, C\sH,,N,Bri, and 
a dibromo-substitution product, C,H,Br,N,. The latter compound 
does not melt at 220° if perfectly pure. 

Diquinolinesulphonic acid, C\sHyN,(SO;H).2, crystallises in four- 
sided plates. The barium salt crystallises in needles with 3 mols. 


H,O. The salt is soluble in water, but insoluble in alcohol. 
WwW. C. W. 


Action of Ethylic Para- and Ortho-nitrobenzoylacetate on 
Phenylhydrazine. By L. Knorr and F. Jépicxe (Ber., 18, 2256— 
2263).—These compounds are nitro-derivatives of those previously 
described by Knorr and Blank (this vol., p. 556). 

Ethylic paranitrodiphenylmethylpyrazenecarboxylate, 


NO, C,H, C;N.MePh:COOHKt, 


is prepared by heating molecular weights of ethylic para-nitrobenzoyl- 
acetoacetate and phenylhydrazine in acetic acid solution for several 
hours at 100°. It forms yellowish crystals, melts at 128°, and when 
treated with excess of concentrated sulphuric acid, yields the free 
acid, Cy;H,3N;0,, a white, crystalline substance which melts at 202°, is 
readily soluble in alkalis, concentrated acids, and ether, chloroform, 
&c. ; when heated above its melting point, carbonic anhydride is given 
off, and para-nitrodiphenylmethylpyrazene, NO.C,HyC,;N,HMePh, is 
formed ; this distils unaltered under reduced pressure, forming a thick 
yellowish oil; it is a weak base, its salts being decomposed by water. 
The platinochloride, (CisHisN;02)2,H,PtCl, crystallises in slender 
needles. By reduction with sodium and boiling alcohol, a base is 
obtained which dissolves in concentrated sulphuric acid with a deep 
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crimson colour, becoming more intense on the addition of a trace of 


nitrous acid. 
Paramidodiphenylmethylpyrazenecarboxylic acid, 


NH.°C,H,-C;N,.MePh-COOH, 


is prepared by the reduction of the nitro-acid with stannous chloride ; 
it is white, crystalline, melts at 251°, and is soluble in alkalis, acids, 
alcohol, &c., but is insoluble in water; when heated above its melting 
point, carbonic anhydride is given off, and a heavy oil is formed, 
which probably is paramidodiphenylmethylpyrazene. 

Ethylic orthonitrodiphenylmethylpyrazenecarhoxylate, CygHi,N30,, is 
obtained by the action of ethylic orthonitrobenzoylacetoacetate on 
phenylhydrazine; it forms yellow crystals, and melts at 146°. Its 
method of formation and general properties are very similar to those 
of the para-compound. When heated for some hours with concen- 
trated sulphuric acid at 10U°, the free acid, C,;Hi3;N;0,, is formed; 
this melts at 218°, is monobasic, and is readily soluble in alkalis, con- 
centrated acids, alcohol, &c.; its salts are readily prepared, the 
ammonium salt is decomposed by long boiling, the free acid being 
again obtained. When the acid is heated above its melting point for 
some time, carbonic anhydride is given off, and orthonitrodiphenyl- 
methylpyrazine, CisH,3N;O02, is formed ; this may be distilled at 285° 
under 70 mm. pressure, and crystallises in iridescent scales, which 
melt at 95°; by remaining for some time in contact with dilute 
alcohol, the scales are transformed into slender needles or sometimes 
into thick prisms, which melt at 105°; it is a weak base, and shows 
the pyrazene colour reaction with sulphuric acid, &c.; its salts are 
decomposed by water. The platinochloride, (CjHi;N;O.)2,H.PtCl, 
forms thick, orange-red crystals, and melts at 198°. The acid, when 
reduced with stannous chloride, yields orthamidodiphenylmethylpyra- 
zenecarboxylic anhydride, CyH,\;N;0; but when reduced in presence 
of free alkali, the alkaline salt of the acid is formed; on acidu- 
lating, however, the anhydride is precipitated; it forms slender 
needles, insoluble in water, alkalis, and dilute acids, but it dissolves in 
alcohol, ether, &c., and also in concentrated acids, from which it is pre- 
cipitated unaltered by dilution; it melts at 261°. It is a very stable 
compound, and by cautious heating may be distilled unaltered; by 
reduction with sodium and alcohol, it is converted into a compound, 
which dissolves in concentrated sulphuric acid with a deep green 
coloration. 


Cinchona Alkaloids. By W. J. Comstock and W. Kéntes (Ber., 
18, 2379—2387; compare Abstr., 1880, 673; 1882, 224; 1884, 1382, 
this vol., p. 910).—Methylapocinchene, C\sH,.N-OMe, is obtained by 
heating apocinchene with methyl iodide, methyl alcohol, and potash 
in a reflux apparatus for 10 hours, and extracting the product with 
ether after distilling off the methyl alcohol; the ethereal solution is 
washed with water and with soda, and treated with solid potash, when, 
after a time, yellow needles of the potassium-derivative of apocinchene 
separate. This is purified by conversion into the sulphate or hydro- 
chloride, treatment with animal charcoal, &c. The free base is an oil 
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readily soluble in alcohol, ether, acetone, chloroform, benzene, light 
petroleum, and ethyl acetate, nearly insoluble in water. The hydro- 
chloride, C;sH,;sN-OMe,HCl + $H,0, is obtained in light-yellow crys- 
tals melting at about 198°. 

Ethylapocinchene, C,,H\.N-OEt, is prepared in a manner similar to the 
methyl compound ; it crystallises in colourless prisms and melts at 
70—71°. When heated at 130—140° with hydrochloric acid, it yields 
ethyl chloride and apocinchene. If apocinchene is heated with ethyl 
iodide and ethyl alcohol without the addition of potash, ethyl apocin- 
chene is not formed, the product being apocinchene hydriodide and a 
crystalline substance, probably apocinchene ethiodide. 

Methylapocinchenic acid, C\gH\,NOs, is prepared by boiling methyl 
apocinchene sulphate with dilute nitric acid ; it forms colourless crys- 
tals, melts at 233—234°, is sparingly soluble in water, readily in alco- 
hol and in alkalis and acids. 

Ethylapocinchenic acid, CooH,,NO3, crystallises in anhydrous, yellow- 
ish needles, melting at 161—162, or in crystals containing 1 mol. H,O, 
and melting at 124—126°. It is sparingly soluble in water, readily 
in alcohol, and unites with both acids and bases. When heated with 
concentrated hydrochloric acid at 130°, it yields carbonic anhydride, 
ethyl chloride, and a substance melting at 187° and resembling apo- 
cinchene in chemical behaviour. 

Experiments made to replace the oxygen in apocinchene by chlorine 
or amido-groups were unsuccessful. Apocinchene only suffers slight 
decomposition when heated with zinc-dust. 

The authors consider that these and their earlier investigations 
show that apocinchene and cinchonine must contain a second benzene- 
group in addition to the quinoline-group; the oxygen in apocinchene 
would seem to be attached to this second benzene-group in the form 
of hydroxyl, as the compound exhibits decidedly phenolic characters. 
It is the hydroxylic hydrogen which is replaced in methyl- and ethyl- 
apocinchene; the reactions of these substances quite exclude the 
assumption that the alcohol radicles are in union with nitrogen. 

A. J. G. 


Artificial Cocaine. By W. Merck (Ber., 18, 2264—2266).— 
Cocaine may be prepared by heating benzoylecgonine (this vol., p. 997) 
with a slight excess of methyl iodide and an equal volume cf methyl 
alcohol in a sealed tube at 100°. A. P. 


Benzoylecgonine and its Conversion into Cocaine. By Z. 
H. Sxraup (Monatsh. Chem., 6, 556—562).—The author confirms 
Merck’s observation (this vol., p. 997) as to the occurrence of benzoyl- 
ecgonine as a bye-product in the preparation of cocaine. The base 
crystallises in transparent prisms of the composition C,.H,.NO, + 
4H,0. When quickly heated, it melts at 90—92°; sometimes it does 
not melt below 120° or 140°. The substance which melted at 90° 
generally resolidifies as the temperature rises, and melts again at 192°. 
The acetate and sulphate crystallise in prisms. The aurochloride, 
C\sH,.NO,HAuChk, forms small, yellow, anhydrous scales, which are 
soluble in alcohol and sparingly soluble in water. The base is decom- 
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posed by the action of hydrochloric acid in sealed tubes at 100°, 

yielding methyl chloride, benzoic acid, and ecgonine. 
Benzoylecgonine is converted into cocaine by the action of methyl 

iodide. W. C. W. 


Alkyl-derivatives of Pilocarpine. By Cuastarna (Compt. 
rend., 101, 507—508).—Pilocarpine ethiodide, C,,HigN,0.,EtI, is ob- 
tained by boiling pilocarpine with ethyl iodide. The excess of ethyl 
iodide is distilled off, the residue dissolved in absolute alcohol, and 
the solution concentrated by evaporation until the iodide crystallises 
out. The crude product is dissolved in water, filtered from the excess 
of iodine which separates out, agitated with chloroform, and the 
aqueous solution then evaporated to dryness at a low temperature 
with as little exposure to light and air as possible. The residue is 
dissolved in absolute alcohol and the product allowed to crystallise. 
Pilocarpine ethiodide forms small colourless hygroscopic crystals 
which melt at about 30°, and are insoluble in chloroform, but dissolve 
readily in water and in alcohol. The aqueous solution is not affected 
by hydrochloric acid, nor by a small quantity of ordinary nitric acid, 
but the fuming acid produces an immediate separation of iodine. 

Pilocarpine ethobromide is prepared and purified in a similar 
manner. It is, however, very hygroscopic, and crystallises with diffi- 
culty even when carefully dried. 

Isoamyl-derivatives are not so easily obtained as the ethyl-deriva- 
tives. 

Moniodopilocarpine ethiodide is formed by the action of ethyl iodide 
on moniodopilocarpine, or by the prolonged action of an alcoholic 
solution of iodine on crude pilocarpine ethiodide. It forms white, 
inodorous crystals, which become yellow when exposed to air and 
light. It is soluble in water, but insoluble in ether and chloroform. 

Attempts to obtain dialkyl-derivatives by the prolonged action of 
ethyl chloride, bromide, or iodide, were unsuccessful. C. H. B. 


Caffeine Chloriodide. By E. Ostermayer (Ber., 18, 2298—2299). 
—Dittmar has recently suggested that only alkaloids containing one 
or more pyridine-groups give the characteristic clear yellow precipitate 
with iodine chloride and the reaction with ammonia. The author 
shows this view to be erroneous, as caffeine, a base which is known not 
to contain a pyridine-group, readily gives these reactions. Caffeine 
chloriodide hydrochloride crystallises in golden-yellow needles, melts 
at 175°, and does not decompose when exposed to air. It loses iodine 
when boiled with water and gives the usual greenish-black precipitate 
with ammonia. A. J. 


Alkaloid in Koch’s Cultivating Fluids. By A.G. Poucner(Compt. 
yend., 101, 510—511).—The liquids employed to obtain pure cultiva- 
tions of Koch’s microbe contain traces of an alkaloid which seems to 
be identical with that already isolated from the ejecta of cholera 
patients (this vol., p. 576). If this observation is confirmed by 
further investigation, it will afford indirect proof that Koch’s microbe 
is really the pathogenic agent in cholera. C. H. B. 
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Parahemoglobin. By B. Lacnowicz and M. Nencxt (Ber., 18, 
2126—2131; comp. this vol., p. 825).—When parahemoglobin is 
shaken in a closed flask with absolute alcohol saturated with am- 
monia, a small part dissolves, and the liquid acquires a fine red 
colour. When this solution is quickly evaporated, a part of the para- 
hemoglobin separates as a heavy, crystalline powder. If the solution 
is kept for months, it becomes bluish, and is found to contain hematin 
and albumin. Experiments showed that moisture as well as oxygen is 
necessary to bring about this change. These results do not agree with 
those obtained by Struve, who found that glacial acetic acid, sulphuric 
acid, or chlorine-water, extract the colouring matter from parahemo- 
globin without otherwise altering the crystals. The authors were 
also unable to confirm the results obtained by v. Stein, who prepared 
colourless crystals of hemoglobin by treating blood with animal 
charcoal. 

Carbonic oxide hemoglobin and metahewmoglobin can be kept in 
alcohol for months without change; in the dry state they become 
amorphous. N. H. M. 


Chromatology of the Actiniz. By C. A. MacMunn (Proc. Roy. 
Soc., 38, 85—87).—Various species of Actini# contain a colouring 
matter convertible into hemochromogen and hematoporphyrin; the 
author proposes to call it Actiniohematin. It is not identical with 
actiniochrome, as its absorption-spectrum band occurs nearer the 
violet; moreover, it occurs in the ectoderm and endoderm, and is 
respiratory, whilst actiniochrome is confined generally to the tentacles, 
and is not respiratory. 

In the mesoderm of the Actiniw, a green pigment occurs, probably 
identical with biliverdin, while Anthea, Bunodes, and Sagartia yield 
a colouring matter resembling chlorofucin, derived from the so-called 
yellow cells, abundantly present in the tentacles. V. H. V. 


Composition of the Cartilage of Certain Invertebrates. 
By W. VD. Hattisurton (Proc. Roy. Soc., 38, 75—76).—The cartilage 
of the Sepia and Limulus is a chondrin-like substance, giving the 
reactions of mucin and gelatin; but there is also present a small pro- 
portion of chitin. This latter substance exists in the liver of the king 
crab, but it is uncertain whether it is contained only in the connective 
tissue or in the liver cells themselves. These results show that chitin 
is not a substance exclusively epiblastic, but that in the three above- 
mentioned instances it occurs in mesoblastic structures. 


V. H. V. 
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Physiological Chemistry. 


Calorimetric Investigations. By M. Rosner (Ze/!. Biol., 21, 
250—254, and 337—410).—The application of calorimetric methods 
to physiological problems. 


Studies on Peptonisation: Chemical Theory of Digestion. 
By T. CuanpeEton (Ber., 18, 1999—2011).—In a previous research the 
author has shown that hydrogen peroxide converts albumin into 
peptones (Abstr., 1884, 1390). From this fact, the author deduces 
two hypotheses: (1.) That the digestive action of pepsin is due to its 
first producing hydrogen peroxide, which then acts on the albumin 
and converts it into peptones. Numerous experiments are described, 
the results of which negative this assnmption. (2.) The chemical 
constitution of pepsin is analogous to that of hydrogen peroxide—as 
hydrogen peroxide has the formula H—O—O—H, so pepsin has the 
formula Pn—O—O—Pn or Pn—O—O—H. The author quotes 
experiments showing the seeming necessity of oxygen for the action 
of digestive ferments; especially some showing that pepsin, rendered 
inactive by treatment with sodium carbonate, regains its activity under 
the influence of hydrogen peroxide. He also shows that when fibrin 
is gradually added to a pepsin solution until peptonisation no longer 
occurs, the pepsin is completely precipitated in the form of a com- 
pound which is insoluble in glycerol, but is resolved by dilute acids 
into pepsin and peptones. The author then gives a chemical theory 
of digestion founded on the second assumption, the evidence for which 
is by no means conclusive. A. J. G. 


Digestibiltty of Varieties of Cheese. By Kuenze (Bied. Centr., 
1885, 564—568).—Of the 18 varieties experimented with, Cheddar 
was digested in the shortest time (4 hours), whilst unripe skim Swiss 
cheese required 10 hours for solution; there is no difference in the 
digestibility of all sorts of hard cheese, or all soft cheese, but all fat 
cheeses are dissolved the most rapidly, because being open by reason 
of the fat, they are the more readily attacked by the solvent. There 
is no connection between the digestibility and the percentage of water 
present in the cheese, but there is some connection with the per- 
centage of fat and the degree of ripeness. From examination of the 
quanity of nitrogen dissolved, the author concludes that, on account 
of its great digestibility, cheese is the most nourishing of all food, 
meat and eggs excepted. E. W. P. 


Feeding Sheep with Sugar. By W. Hennesere (Bied. Centr., 
1885, 540—545).—The results were similar to those obtained by 
Miircker and Zimmermann (this vol., p. 1149), but they were some- 
what more satisfactory. EK. W. P. 


Earth-nut Cake-meal compared with Rye-meal as Food for 
Milch Cows. By F. Muyer (Bied. Centr., 1885, 537—538).—Earth- 
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nut cake-meal is an advantageous food for milch cows, increasing the 


yield of milk ; whereas the opposite occurs when rye-meal is given. 
E. W. P. 


Fibrin Ferment in Blood. By L. C. Wootpripee (Proc. Roy. 
Soc., 38, 69—72 and 260—261).—As a continuation of the author's in- 
vestigations on the presence of a substance in blood plasma, which gives 
rise to the fibrin ferment (compare this vol., p. 571), it is here shown 
that clear blood plasma, freed from corpuscular elements, deposits on 
cooling a flocculent precipitate which gives rise to the fibrin ferment. 
So long as this substance is present, the plasma is coagulable with car- 
bonic anhydride. These phenomena are best observed with peptonised 
plasma. The above-mentioned precipitate consists of a number of 
minute round bodies, which collect together into granular masses; 
these, on standing, cannot be distinguished from ordinary fibrin. 
Further, this substance exerts the same influence in inducing coagula- 
tion as the leucocytes, thus proving that the latter break down to 
make a part of the proteid constituents of the plasma. .* 

- EY. 


Composition of the Milk of the Porpoise. By T. Purnit 
(Chem. News, 52, 170).—The sample investigated was yellow in 
colour, of a thick consistency, and had a fishy odour. Its sp. gr. 
differed but slightly from that of water. Its composition was approxi- 
mately :—Water, 41°11; fat, 45°80; albuminoids, 11°19; milk- 
sugar (?), 1°33; ash, 0°57 per cent. D. A. L. 


Essential Nature of the Colouring of Phytophagous Larve 
and their Pupz. By E. B. Poutton (Proc. Roy. Soc., 38, 269— 
316). 


Action of Antiseptics on Higher Organisms. By Mairer, 
Pitatre, and ComBeMaLe (Compt. rend., 101, 514—516).—The experi- 
ments were made under the same conditions as those previously 
described, the substances administered being iodine and silver 
nitrate. 

The iodine was previously dissolved in alcohol, glycerol and water, 
or in an aqueous solution of potassium iodide. The results were the 
same in all three cases. The total quantity of iodine injected varied 
between 0°21 and 1°92 gram, or between 0°03 and 0°1464 gram per 
kilo. of body weight. The maximum non-fatal dose is 0°045 gram per 
kilo., but with more than 0°03 gram per kilo. recovery is very slow. 
With a larger dose than 0°045 gram per kilo. the animal dies more or 
less rapidly. 

Silver nitrate was injected in aqueous solution in doses varying 
between 0°036 and 0°U74 gram, or between 0°002 and 0-004 gram per 
kilo. of body weight. With a dose of 0002 gram per kilo. the 
animal quickly recovers, but when the amount reaches 0:0028 gram, 
death invariably follows rapidly. 

A detailed account of the symptoms in both cases is given in the 
original paper. C. H. B. 
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Chemistry of Vegetable Physiology and Agriculture. 


Glycogen in Ferments. By L. Errera (Bied. Cenér., 1885, 549— 
550).—Starch and glycogen are widely distributed in vegetable organ- 
isms: the one in plants, the other in the ferments, but there are a few 
cases when the appearance is exceptional, namely, of the first in the 
leaves of Strelitzia and Musa, of the other in Claudopus variabilis ; also 
in a few cases they are totally absent, as in Monotropa hypopitys and 
Scleroderma vulgare. The ordinary plants draw their carbon from the 
air, whilst the ferments obtain it from the soil or substratum. Starch 
is stored in the cells of the parenchym, whilst glycogen is found in the 
cells of the pseudo-parenchym, but both only appear in the growing 
cells, and disappear when growth is complete; from this it is evident that 
both these substances afford the necessary material for the production 
of the cells. Most seeds and spores contain oil, which in the one case 
is converted into starch, in the other into glycogen. Starch is absent 
from thick-walled cells, but is found in their neighbourhood; and 
glycogen is absent from paraphyts and completed crystals, and is to 
be found close to thin-walled elements. Woody and leathery species 
are poor in glycogen, which is found in 39 out of 46 Basidiomycetes. 
Those plants and ferments poor in starch and glycogen are, however, 
rich in oil. E. W. 


Bitter Principle of the Cowberry (Vaccinium Vitis-Idea). 
By E. Craassen (Chem. News, 52, 78).—The bitter principle of the 
cowberry is shown to be identical with arbutin. The author points 
out that as arbutin is decomposed by boiling with most acids even 
when they are much diluted, all acid should be neutralised before 
boiling when preparing it from bearberries, otherwise some of the 
glucoside will be lost. D. A. L. 


Analysis of the Leaves of Ilex Cassine. By F. P. Venasie 
(Chem. News, 52, 172).—This shrub, the Yopon, belongs to the same 
genus as the Ilex paraquayensis, and the decoction of its leaves is also 
used as a beverage, and is very sudorific. The leaves have the follow- 
ing composition :—Water in air-dried sample, 13°19; extracted by 
water, 26°55; tannin, 7°39; caffeine, 0°27; nitrogen (on combus- 
tion), 0°73; ash, 5°75. The ash on analysis yielded the following 
results :— 


CaO. MgO. Na,O. K,O. MnO. Fe,03; SO; Cl P,0;. SiO». 
10°99 1659 047 2702 1:73 026 250 066 334 1°32 
D. A. L. 
Analysis of Hyacinthus Orientalis. By A. Tscuircu (Bied. 
Centr., 1885, 551).—A fully grown sample of Hyacinthus orientalis 
contains— 
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.. 89°89 per cent. 
Dry matter..... --- 1011 
Containing N...... } 
Aah ..ccccccee cee 


Of the constituents of the ash, 46°97 consists of K,O, soluble in water, 
and 16°94 Cl, 6°59 Na,O, whilst MgO is present to the extent of 7:219, 
insoluble in water; the ratio of insoluble to soluble ash is 1: 4°76. 
Comparing this ash with that of H. non scriptus, we find more soda 
present in the last, namely, 16°41, together with CaO 10°35, and Cl 
19-99. E. W. P. 
Caffetannic Acid, Citric Acid, and Quercitrin in Virginia 
Creeper (Cissus Qinquefolia). By T. L. Puipson (Chem. News, 
52, 65—66).—The extract obtained by soaking the leaves of this 
plant in water is strongly acid, and citric, caffetannic, and small 
quantities of tartaric acid have been detected in it. If the extract is 
saturated with sodium carbonate, and evaporated to a syrup, sodium 
viridate is formed. When the extracted leaves are treated with 
dilute soda a large proportion of quercitrin is dissolved before any 
chlorophyll is taken up. D. A. L. 


Mineral Matter in the Seeds of Forest Trees. By R. Hory- 
BERGER (Bied. Centr., 1885, 552—554). 
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Generally speaking, the seed contains less lime but more phosphoric 
acid, magnesia, and potash than the rest of the tree. E. W. P. 


Ensilage. By Sir J. B. Lawes (Agricultural Gazette, 1885, 2, 13, 
93, 117).—These papers contain the results of the feeding experi- 
ments with the ensilage whose manufacture and composition were 
fully detailed in former numbers (this vol., p. 1088). Two sets of 
feeding experiments were made—one with a number of fattening 
bullocks, and the other with milch cows. The results of the latter 
experiment will be described first, since a description of its method 
and scope and of the rations given has already appeared in the pre- 
vious Abstract. Very elaborate tables giving the weekly weights of 
milk yielded by each of the 40 cows during the whole course of the 
experiments and for the three previous weeks, and also the exact 


quantities of food given each week, &c., are contained in the original 
4p2 
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papers, but the broad results can alone be given here. The principle 
of the first set of experiments was to feed half the cows on weighed 
rations of oilcake, bran, hay and straw chaff, and mangels; and with 
the other half to try the effect of replacing the 80 or 90 Ibs. of 
mangels given daily, by 50 lbs. of red clover silage, estimated to con- 
tain an equal quantity of dry food. This programme was adhered to 
as nearly as the nature of the experiment allowed, with the following 
results :—Over the whole experimental period of 13 weeks the average 
yield of milk of the cows receiving clover silage was 25 Ibs. 12 ozs. per 
day, against 27 lbs. 5 oz. yielded by the cows receiving mangels. This 
corresponds with a difference over the whole period of 14 gallons per 
head, or of 281 gallons in the lot of 20 cows, in favour of those 
receiving mangels. The cows fed on the clover silage drank an average 
of 1} gallons more water per head per day than those fed on the more 
succulent mangels. On the other hand, all the silage-fed cows who 
remained to the end of the experiment had increased in weight, 
whilst the mangel-fed cows had on the average lost weight. At the 
close of the 13 weeks (March 14, 1885), the experiment was varied by 
the gradual substitution of meadow-grass silage for clover silage—the 
rations of the mangel-fed cows remaining the same. For the first 
week 4 grass silage and #? clover silage was given; then half and half 
for a week ; and for the next four weeks grass silage only. One effect 
of this change was that some of the food supplied to the silage-fed 
cows remained unconsumed ; so that at first less chaff had to be given, 
then less silage, and, finally, a little mangel had to be given instead of 
some of the chaff and silage to all of the cows in this lot. The grass 
silage, it will be noted, contained a larger percentage of dry matter, 
and especially of woody fibre, than the clover silage. During the 
six weeks of the experiment, the grass silage-fed cows gave an average 
of 2 lbs. instead of 3# lbs. less milk per head per day than the mangel- 
fed cows, and they fell off in yield towards the end of the experiment 
less than the mangel-fed cows. The silage-fed cows in this experi- 
ment lost weight on the average, whilst the mangel-fed cows gained 
weight. Probably the improved relative yield of milk in the grass 
silage-fed cows was obtained at the expense of the live weight stored 
up during the previous experimental ration of clover silage. Regular 
analyses of the milk were made during the course of these experiments, 
and from the results it appears that the milk of the mangel-fed cows 
contained on an average 12°27 per cent. of the total solids, of which 
3°45 was butter fat; the milk of the silage-fed cows contained 11°93 
per cent. of total solids, of which 3°24 was butter fat. 

As regards the experiment with fatting oxen, ten of these animals 
were carefully selected, and on the 19th of December weighed and 
divided into two lots—as nearly alike as possible in every respect. 
One lot of five was to receive 65 Ibs. clover silage per head per day; 
and the other lot 12 lbs. of clover-hay and 50 Ibs. of swedes, estimated 
to contain together as much dry food as the 65 Ibs. clover silage. In 
addition to this, both lots received 6 lbs. oil-cake and 44 Ibs. barley- 
meal per head per day. The experiment lasted 16 weeks and 2 days, 
and the beasts were weighed at the beginning and end, and at two 
intermediate periods. The total quantity of dry substance consumed 
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by each lot was, on an average, 24—25 Ibs. per head per day, and the 
quantity of contained nitrogen was praetically the same in the two 
cases. 

Taking the result for the whole period—whether we compare the 
total increase in weight, the average increase per head, the increase 
per head per week, or per 1000 Ibs. live weight per week—there is a 
very close agreement between the two lots; the one receiving clover 
silage, and the other very nearly the same quantity of dry substance 
in clover-hay, chaff, and swedes. The silage has slightly the advantage, 
but the difference is not more than might be expected in two lots of 
oxen fed on precisely the same food. Both lots did remarkably well, 
the silage-fed oxen giving an average increase of rather more, the 
others of rather less than 1} per cent. of their live weight per week. 

Sir John Lawes makes the following remarks on the difference in 
the cropping of the farm necessary to produce clover silage, or, as an 
alternative, clover-hay and swedes, in the proportions given in the 
above experiments. A fairly good crop of red clover, cut twice, would 
weigh about 10 tons per acre in the green fresh state; and, according 
to the results with No. 1 silo, this would yield only 7} tons of clover 
silage; so that it would require 8? acres to produce the 65 tons of 
silage. The 10 tons of first and second crop green clover would make 
about 2} tons of clover-hay ; so that it would require 43 acres to pro- 
duce the 12 tons of chewer-hay. There would remain 4 acres for the 
production of the 50 tons of swedes. J. M. H. M. 


Report to the Chemical Department of the Highland and 
Agricultural Society. By A. P. Arrken (Trans. H. and A. Soc., 
1885, 17, 397—424).—The following analyses of ensilage are 
given :— 


1 2 3. 4 5 
Water... 2... cceeseeeceeeseeess| 68°10} 80°90 | 76°70| 67°60 | 73°85 
Solids .....ecccecececceeweeees| 36°90 | 19°10] 23°30 | 32°40] 26°15 


Solids (dried at 100° C.) 


Albuminoids ....... . 3°96 5°18 5 66 4°42 7°03 
Non-albuminoid nitrogenous ‘mat- 

CEP nc cccccccvcccccccccscces 1°22 3°50 3°70 4°45 2°81 
Sugar .. cove] 3°82 3°24 2°74 1°12 0 96 
Other soluble carbohy drates ..... 38°24 | 27°21 | 36°65 | 51°77 45°79 
BEMGE GREG. «00 ccc ce sees see 4°50 | 14°43 9°18 1°94 5°34 
Woody fibre ......se00e+200+-+| 38°04 | 36°35 | 32°33 | 27°97 | 28°05 
Aah woccccsccccecss eevee eeee} 10°22 | 10°09 9°69 8°33 | 10°02 


Acidity reckoned as acetic acid... 0°48 1°25 1°06 0°12 1°37 
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. Soe baneeeeeeeeenen 
DE sh etceddebarennndvasodas 


Solids (dried at 100° C.) 


Albuminoids .......cceeeeeees 
Non-albuminoid nitrogenous mat- 
COL .cececccccscccccccccecees 
BUgae oc cccccccccccccsces 
Other soluble carbohydrates 
Ether extract......... 
Woody fibre... ....eseeeeeees- 
AGN 20 cc cccccccccccces ee cceses 


eceeek 8 


Sl eSeSue « 


: 


Acidity reckoned as acetic acid... 


No. 1. Grasses. Slightly fermented; colour light-brown; odour 
pleasant. 

No. 2. Cocksfoot and meadow fescue, plantain, and white clover; 
wet, dark-green, and sour. 

No. 3. Rough meadow-grass, sweet vernal, and Yorkshire fog, 
&c.; pale-brown, pleasant odour. 

No. 4. Yorkshire fog, bent grass, plantain and other weeds; 
fruity odour, not acid. 

No. 5. Red clover, rye-grass, Yorkshire fog, and wheat-straw ; 
sweet smelling. 

No. 6. Gats and vetches ; sour, but not unpleasant smell. 

No. 7. Rye-grass and clover; sweet vernal, wood-rush, and a few 
other weeds. 

No. 8. Red clover and Italian rye-grass, cut in bloom, and even- 
tually preserved. 

Nos. 9 and 10. Grass from which silages Nos. 1, 2, 3, 4 were 
made. No.9 chiefly poor Timothy; No. 10 more bent grass, sweet 
vernal, clover, and weeds. 

The author remarks that the sweetest smelling and best preserved 
silage is generally made of the poorer grasses and weeds. 

Experimental Bean Crop of 1884.—Beans were grown in 1884 on 
the plots devoted to manurial experiments on an ordinary rotation of 
crops, on land not dunged for 10 years, and each plot of which has 
received the same manure year after year since the experiments com- 
menced. In the ordinary course, rye-grass and clover would have been 
the 1884 crop; but as this gave a poor result in the previous rotation, 
beans were substituted, and an excellent crop was obtained, and some 
very valuable information elicited as to the effect of certain manures 
on this crop. There were 40 plots in all; but from the results, which 
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are tabulated in detail, the following specimens are selected which 
embody general conclusions drawn from the whole series :— 


Grain per | Straw per 
acre. acre. 


lbs. lbs. 
. Ground coprolites, with sodium nitrate and 
2239 1008 
. Dissolved amigo with sodium nitrate and 
potash salts. . ‘ 2755 1568 
. No phosphates with "sodium nitrate and 
potash salts ......... ° 6 2636 
. Bone ash alone ...... 300 
. Dried blood with superphosphate and potash 
salts. . 2496 
. No nitrogen with superphosphate a ‘and d potash 
salts.. 2658 
. Sodium nitrate ‘alone . 364 
. Potassium sulphate with superphosphate 
and sodium nitrate ..... 2648 
. Potassium chloride with superphosphate 
and sodium nitrate . 2908 
. No potash with superphosphate and sodium 
nitrate . 
. Potash salts alone....... oe cccccece ceceee 


40, + Unmanured ..... te iis aaa 502 


385. Like No. 3, but 2 cwt. “ supersulphate of 
lime” in addition........ 0 cece cece 3276 


The soil was a stiff clay. Probably on almost all soils potash salts 
are the most important constituents of bean manares. 

Experimental Barley Crop of 1883.—The crops yielded by the several 
plots were submitted to analysis, and the results are discussed in con- 
nection with the yields per plot reported in last year’s Transactions. 
The general conclusions arrived at are :— 

Nitrogenous manures are the most essential. The quick acting ones 
(sodium nitrate and ammonium sulphate) are the best, and are best 
applied as top dressings, not later than three or four weeks after the 
date of sowing. When the top dressing is put on too late the quality 
of the grain is lowered and the harvest ‘retarded—although there may 
be an increase in grain and straw. Nitrogenous manures increase the 
proportion of albuminoids in the grain. Phosphatic manures are next 
in importance; but unless employed in a quick acting condition, and 
in conjunction with nitrogenous manures, they produce little effect 
on ordinary land. J. M. H. M. 


Feeding Value of Various Roots. By A. Maver (Bied. Centr., 
1885, 538—540).—Of various mangolds grown, the largest crop was 
produced by Golden Tankard seed, the money value also per hectare 
of this sort was higher than that of any other sort; in fact nearly 
double that of Mammoth. As regards the value of the individual 
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roots, Giant Yellow was found to be the best quality, closely followed 
by Golden Tankard and Yellow Globe. The values employed were 34 
pfennigs for albumin and fat, and 8} for sugar, &c. Giant Yellow 
yielded juice of the highest density, 10°7°. E. W. P. 


Evaporation of Water into the Atmosphere. By Masure 
(Ann. Agronom., 11, 289—308; 345—366). 


Farmyard Manure. By A. Avupornaup and E. Zacuarewicz 
(Ann. Agronom., 11, 337—345).—From several new analyses of the 
authors, compared with the well-known ones of Boussingault, the 
following conclusions are drawn :— 

The excrements of the horse and cow contain, on an average, in 
1000 parts :— . 

ow. 


Nitrogen y 10°50 

Urine ....< P.O; traces 
13°60 

Solid 4°35 
excrements 1-20 
. 0°42 


The quantities excreted per diem are— 
Horse. Cow. 
155°6 grams 212 grams 
595, 324, 
1337 ,, 


The diet, unless very exceptional, modifies these figures only 
slightly. A diet poor in nitrogen diminishes the quantity of urea in 
the urine, but does not influence the proportion of potash. A diet 
rich in potash does not sensibly influence the proportion of this alkali 
in the urine or feces, the surplus being eliminated by the cutaneous 
excretion of herbivorous animals. The coat of the horse especially 
contains large quantities of potash, which are to a great extent 
removed every time the animal is groomed. J. M. H. M. 


Analytical Chemistry. 


Photometry. (Dingl. polyt. J., 257, 65—70.)—From the Report 
of the Commission of the German Gas and Water Institute, it appears 
that stearin or spermaceti candles give the same photometric results 
as the standard paraffin wax candle hitherto employed (in Germany) ; 
the wick of the candle and height of the flame being the same in each 
case. It is proposed to reduce the length of the standard candle to 
15 cm. and the weight to 50 grams—the object being to centralise the 
wick as much as possible. 
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Hanchard-Moreau (Bull. de Rowen, 1885, 99) recommends the use 
of stearin candles as the standard unit of light for France. Preece 
suggests a Swan lamp of certain intensity connected with Bunsen’s 
photometer. 

According to Kriiss the prisms applied by Hefner-Alteneck to 
Bunsen’s photometer give rise to dispersion ; he therefore proposes the 
use of two reflecting prisms. Hefner-Alteneck, in criticising Kriiss’ 
remarks, observes, that although dispersion may occur, the effect would 
not be sufficient to vitiate the results; moreover, if necessary, the 
simple prisms might be replaced with advantage by achromatic 
prisms. D. B. 


Elementary Analysis of Gases by Combustion. By A. 
EarenserG (J. pr. Chem. [2], 32, 234—236).—Mixtures of gases 
containing oxides of nitrogen, and, therefore, not giving good results 
on eudiometric analysis, yield satisfactory results as regards the 
percentage contents of carbon, hydrogen, and nitrogen, if burnt in the 
usual way for nitrogenous substances. The author figures and 
describes a gas pipette especially designed for the measurement and 
transference to the combustion-tube of such gaseous mixtures or 
substances. A. J. G. 


Estimation of Iodides in Presence of Bromides and 
Chlorides. By F. L. Trep (Chem. News, 52, 104).—When a solu- 
tion of silver chloride in potassium chloride is precipitated by the 
gradual addition of a standard iodide solution, saturated, or nearly so, 


with potassium chloride, the silver iodide clots well, especially when 
warmed and shaken, and gives good quantitative results. A moderate 
quantity of bromide does not apparently interfere, but the chloride 
cannot be entirely replaced by bromide without impairing the sharp- 
ness of the end of the reaction. D. A. L. 


Modification of Kipp’s Hydrogen Sulphide Apparatus. 
By C. Reruarpt (Dingl. polyt. J., 257, 73).—The improvements 
give the following advantages: (1.) The apparatus may be charged 
with iron sulphide without removing the acid. (2.) The spent 
liquor may be run off without the necessity of disconnecting the 
apparatus. (3.) The flow of acid being regulated by a glass tap, no 
acid can enter the apparatus whilst it is out of work. (4.) The 
excess of gas does not escape into the atmosphere, but is absorbed in a 
vessel placed above the hydrogen sulphide apparatus. D. B. 


Behaviour of Nitrates in Kjeldahl’s Method for the Deter- 
mination of Nitrogen. By R. Warineron (Chem. News, 52, 162— 
163).—This method, as at present constituted, cannot be used suc- 
cessfully in the presence of nitrogen as nitric acid; for either the 
ammonia present forms ammonium nitrate, and there is a loss of both 
ammoniacal and nitric nitrogen, or, on the other hand, in the presence 
of organic matter, the greater part of the nitric acid is reduced, and 
thus there is a gain in the ammoniacal and organic nitrogen, with 
a joss in the nitric nitrogen. 

When a mixture of dry ammonium sulphate and potassium nitrate 
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is heated with concentrated sulphuric acid, there is a loss of ammonia 
equal to the amount of nitrogen added as nitrate; this loss does not, 
however, occur if a small quantity of water is included in the mixture, 
for then the nitric acid volatilises with the steam during the earlier 
stages of heating. Similar experiments in the presence of organic 
matter indicate that in absence of water, there is a gain in ammoniacal 
nitrogen, whilst in presence of water, there isa loss. It is therefore 
important to expel the nitric nitrogen before proceeding to determine 
the organic nitrogen; this the author accomplishes by a preliminary 
heating of the organic substance containing the nitrate, with excess 
of ferrous sulphate and hydrochloric acid. 

Ferrous sulphate and sulphuric acid, both with and without water, 
were found ineffectual for this purpose. D. A. L. 


Volumetric Estimation of Potassium. By Dvusrrnarp (Ann. 
Agronom., 11, 326—328).—The following solutions are required :— 
Solution of sodium platinochloride in a mixture of equal volumes of 
alcohol and water ; the solution should contain 12—15 per cent. of the 
salt. Solution of silver nitrate, containing 12—15 grams per litre. To 
titrate these solutions, weigh out 0°500 gram pure potassium nitrate or 
sulphate, dissolve in 2 or 3 c.c. water in a 100 c.c. flask, acidulate with 
nitric acid, add 20 c.c. of the sodium platinochloride, and fill to the 
mark with 95 per cent. alcohol. Filter, boil 50 c.c. of the filtrate for a 
minute with a pinch of zinc-dust (metallic platinum is precipitated 
and zinc and sodium chlorides remain in solution), make up to 100 c.c., 
filter, and titrate 50 c.c. of the filtrate with silver nitrate. The 
cubic centimetres of silver nitrate employed, multiplied by 4, is the 
quantity necessary to precipitate the chlorine left in solution in 20 c.c. 
of sodium platinochloride, after precipitation of 0°500 gram pure 
potassium nitrate or sulphate. The quantity of silver nitrate neces- 
sary to precipitate the chlorine originally present in 20 c.c. of sodium 
platinochloride, is found by measuring 10 c.c. of the latter into a 
100 c.c. flask, boiling with zinc-dust, making up to 100 c.c.,, 
filtering, titrating 50 c.c. of filtrate with silver nitrate, and multiply- 
ing the cubic centimetres used by 4. The difference between these 
two quantities of silver nitrate is the quantity corresponding with 
0-500 gram pure potassium nitrate or sulphate, and is to be marked 
on the bottle. 

In actual analysis, 5 grams of the substance are brought into solu- 
tion and made up to 100 c.c.; 10 c.c. of this is taken for the estima- 
tion, which is conducted as above described. When chlorides are 
present in the solution of the sample, another 10 c.c. must be directly 
titrated with the silver nitrate, and correction made accordingly. No 
test analyses are cited by the author. J. M. H. M. 


Determination of Soluble Potash in Soils. By Qvantin 
(Ann. Agrunom., 11, 367—374).—The readily assimilable potash in a 
soil may be considered to be the portion soluble in water plus the 
portion rendered insoluble by the action of organic matter, but readily 
set free on the destraction by decay or fermentation of this associated 
organic matter. When strong acids are employed in the estimation 
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of available potash, not only are the two amounts of potash above- 
mentioned brought into solution, but the potash-bearing minerals of 
the soil are also attacked to some extent, and yield up a larger or 
smaller quantity of potash, which, under the circumstances of actual 
cultivation, would be slowly liberated during the lapse of perhaps 
several years. In order to arrive more truly at the “ minimam of 
available potash,” the author uses the foliowing process :— 

The sample is incinerated at a low red heat. This is best 
done as Schloesing recommends, by placing it in a boat heated in 
a combustion-tube, and passing a current of carbonic anhydride 
until tarry vapours disappear, then gradually replacing the carbonic 
anhydride by oxygen, until a current of pure oxygen traverses 
the tube. If the incineration is properly conducted, the potash 
originally soluble in water, remains so, and that combined with 
organic matter becomes soluble on the destruction of the latter. 
After the incineration, boiling water is used to extract the potash. 
From the examination of eight soils cited by the author, it appears 
that the potash obtained in this way is from 0°07 to 0°45 per cent. less 
than that extracted when strong acids are used. 

When acids are to be employed for the purpose of obtaining results 
comparable with those obtained by the ordinary process, the author 
recommends the following mode of procedure, which shortens the 
time necessary by one half, without any sacrifice of accuracy :— 

To ascertain the volume occupied by the sample, place the 25 or 
50 grams of soil in a flask marked at 50 c.c., and measure, by means 
of a burette, the volume of water necessary to fill the flask to the 
mark. Transfer the water and soil to a basin, add nitric acid gradually 
until effervescence ceases, and evaporate to dryness on a sand-bath, 
continuing the heat until nitrous fumes cease. The heat should not 
exceed a dull red. Stir the residue with boiling water for 15 minutes, 
then add ammonium carbonate solution until the liquid just smells of 
ammonia. Introduce the contents of the capsule into a litre flask, 
make up to the mark with water, and shake at intervals for two 
hours. Throw the whole on a plaited filter, collect 900 c.c. of the 
filtrate, evaporate to dryness, ignite gently, digest with 50 c.c. dilute 
hydrochloric acid, concentrate to 20 c.c., and add platinum tetra- 
chloride. The potassium platinochloride thus obtained is very pure. 
The volume occupied by the insoluble residue is taken to be the same 
as that of the original sample of soil. Even if this volume were 
altogether neglected, and the flask assumed to contain 1000 c.c. of 
water, the authors show that, in assaying 25 grams of soil containing 


0-400 per cent. of potash, the error would be only 0°0048 per cent. in 
J. M. H. M. 


excess. 


Estimation of Small Quantities of Sodium Chloride in 
Crude Potassium Chloride. By F. Rérreer and H. Precuat 
(Ber., 18, 2076—2078).—The estimation of very smal] quantities of 
sodium chloride in presence of potassium chloride is very difficult. 
The authors find that good results are obtained by treating the dried 
chlorides with alcohol of 90 per cent. (by weight). The extract con- 
tains all the sodium chloride with a small quantity of potassium 
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chloride, and separation can be effected by evaporating to dryness, 
weighing the mixed chlorides so obtained, and then estimating the 
potassium as platinochloride in the usual manner. 100 parts of 
90 per cent. alcohol at 15° dissolve 0°345 part of sodium chloride 
and 0°073 part of potassium chloride. Any magnesium chloride 
present is separated by adding potassium carbonate to the alcoholic 
solution. A. J. G. 


Detection of Iron, Aluminium, Chromium, Manganese, 
Cobalt, Nickel, Calcium, and Magnesium (as Phosphate) in 
the Precipitate Produced by Ammonia. By C. L. Buoxam (Chem. 
News, 52, 109—110).—The author proposes a method for the detec- 
tion of Fe, Al, Cr, Mn, Co, Ni, Ca, &c., in the precipitate produced by 
ammonium chloride and ammonia, after oxidation, in the filtrate from 
the separation of the hydrogen sulphide group of the ordinary quali- 
tative course. The precipitate is dissolved in hot dilute hydrochloric 
acid, and this solution is boiled with excess of potash ; the filtrate con- 
tains any aluminium phosphate and phosphoric acid. The precipitate 
is redissolved in hydrochloric aeid, and the solution treated successively, 
first with ammonium acetate, which precipitates iron and chromium 
phosphates, then with sodium phosphate, and is boiled; the precipi- 
tate contains a phosphate, the non-phosphatic iron and chromium 
of the original precipitate. The filtrate is then treated with excess of 
ammonia, the calcium, barium, strontium, and magnesium (originally 
present as phosphate), probably manganese or cobalt, er both, are pre- 
cipitated, whilst nickel and some cobalt remain in solution. The 
method has been found to work well. When a solution containing 
iron, nickel, and cobalt is precipitated with ammonium chloride and 
ammonia, more cobalt than nickel comes down with the iren, and in 
fact, cobalt can be roughly separated from nickel by this means. 
When iron and chromium are to be separated by oxidation with 
bromine, the chromium phosphate must be previously decomposed 
with sodium carbonate. Large quantities of chromium may be 
separated from iron by boiling the mixture with potash and potassium 
ferricyanide; potassium chromate is formed. D. A. L. 


Estimation of Manganese. (Dingl. polyt. J., 257, 199—205.) 
Wolff’s volumetric method of estimating manganese in iron and its 
ores necessitates the presence of the manganese in the form of proto-salt, 
and the iron in the form of chloride. The ferric oxide is precipitated 
with zinc oxide, and the manganese titrated with potassium perman- 
ganate in presence of the iron precipitate. 

According to Reinhardt, the gravimetric estimation of manganese 
by precipitation with bromine gives satisfactory results. The method 
may be shortened by dissolving the iron ore in hydrovhloric acid of 
sp. gr. 1:19, oxidising with nitric acid or potassium chlorate, filtering 
into a litre flask, neutralising the filtrate with ammonium carbonate, 
precipitating with ammonium acetate (faintly acid) at a boiling heat, 
cooling and making up with water to 1 litre. The manganese in 
300—5U0 c.c. of the filtrate is then precipitated. 

For the determination of manganese, Jiiptner_adopts the following 
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method :—The hydrochloric acid solution of the substance to be esti- 
mated—in which any ferrous salt must be previously oxidised with 
potassium chlorate—is neutralised with sodium carbonate in a 

raduated measure, treated with ammonium chloride, precipitated in 
the cold with barium carbonate, and, after adding an excess of am- 
monia, digested for some time with agitation. It is then filled to the 
mark, well mixed and filtered. A certain measure of this filtrate is 
treated with sulphuric acid, filtered, neutralised with ammonia, heated 
to boiling, and precipitated with ammonium sulphide. It is then 
filtered, and washed with water saturated with ammonium sulphide. 
If the precipitate is small, it may be treated directly with boiling 
acetic acid. With larger quantities, the precipitate is washed with 
acetic acid through the filter into a beaker. The solution is filtered 
into a tared platinum basin, evaporated to dryness, ignited and 
weighed as Mn,Q,. 

According to Meinecke the action of potassium permanganate on a 
manganous salt is expressed by the equation— 


20MnSO, + 12KMn0O, + 27H,0 =(30Mn0, + 2MnO + 13H,0) 
+ 6K,SO, + 14H.S0,, 
whilst in the presence of a zinc salt the following reaction occurs :— 


6MnSO, + 4KMnQ, + 2ZnSO, + 13H,0 =(10Mn0, + 2ZnO 
+ 7H,O) + 2K,SO, + 6H,SQ,. 


According to Volhard, the presence of chlorides interferes with the 
success of his method; Meinecke, however, finds that the results are 


not so wanting in accuracy as to warrant the evaporation with sul- 
phuric acid recommended by Volhard. In order to obtain an oxide 
free from protoxide, a large excess of zinc is required. Meinecke adds 
from 25 to 30 grams of zinc sulphate to the solution to be titrated. He - 
also recommends the use of an excess of potassium permanganate to 
ensure the complete oxidation of the manganese. The excess is then 
titrated back with antimony trichloride. D. B. 


Separation of Titanium from Aluminium and Iron. By 
F. A. Goocu (Chem. News, 52, 55—57, and 68—70).—By numerous 
experiments, the author shows that in the presence of free acetic or 
formic acid, titanium is precipitated from its solutions by alkaline 
phosphates, ammonia, &c., whilst aluminium is not; and as the 
present methods of separating titanium from aluminium are all of 
them unsatisfactory, the author proposes and describes methods 
founded on the above reactions. In one method, the solution is mixed 
with sodium ammonium hydrogen phosphate, formic acid, and ammo- 
nium formate; in the other method, the solution is treated with 
acetic acid and sodium acetate, and is then boiled. The precipitates 
in both cases go through a series of washings, fusions, &c.; the first 
method is tedious, owing to the inconvenient state of the precipitate, 
whilst in the second method the numerous simple operations have to 
be repeated four times before a good separation of the two metals is 
effected. If iron is present it is removed beforehand by means of 
hydrogen sulphide, in presence of ammonia and ammonium tartrate. 
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The hydrogen sulphide is boiled off, and the tartaric acid oxidised by 
permanganate, then the solution is ready for the above treatment. In 
treating silicates containing both titanium and phosphoric acid, the 
residual insoluble silica should be treated with sulphuric and hydro- 
fluoric acids, to recover as insoluble titanic phosphate any titanium 
deposited with the silica. D. A. L. 


Decrease of Dissolved Oxygen in Deep-well Waters, and a 
Simple Method for taking Samples in Deep Borings. By B. 
Lepsius (Ber., 18, 2487—2490).—The researches of Finkener and 
others have shown the desirability of water for domestic purposes 
having a high percentage of dissolved oxygen. The author has ex- 
amined samples of water obtained at various depths in the new 
borings in diluvial and tertiary sandstones at Frankfort. In three 
samples taken at depths of 12, 18, and 25 metres, the percentages of 
oxygen to total dissolved gases were 24°06, 21°97, 12°90, respectively. 
An apparatus is also described for taking samples from small borings, 


without the water coming into contact with the air or with surface 
waters. L. T. T. 


Biological Examination of Water. By C. J. H. Warpen 
(Chem. News, 52, 52—54, 66—68, 73—76, 89, and 101—104). 


Valuation of Ozokerite. By B. Lacn (Chem. Zeit., 1885, 905, 
and Dingl. polyt. J., 257, 259).—100 grams of ozokerite are treated 
with 20 grams of fuming sulphuric acid in a tared basin. The mix- 
ture is heated at 170—180°, and stirred until all sulphurous anhydride 
has been expelled. On re-weighing the basin the difference gives the 
loss in volatile constituents. 10 grams of residues from the manufac- 
ture of potassium ferrocyanide, previously dried at 140°, are then 
added. A tenth part of the mixture is weighed into a tared filter, 
and extracted with benzene at 60—80° in an extracting apparatus; 
The loss represents the yield of wax. . B. 


Titration of Phenol with Bromine. By C. Wernres and S. 
Bonvt (Monatsh. Chem., 6, 506—510).—Benedikt has pointed out 
( Wien. Akad. Ber., 1879), that when a solution of phenol is mixed 
with an excess of bromine-water, tribromophenol bromide is formed, 
not tribromophenol, as stated by Landolt (Ber. 4,770). In Koppe- 
schaar’s method of estimating phenol (this Journal, 1877, i, 746) an 
excess of bromine-water is added to the solution of phenol; potassium 
iodide is added to the mixture, and the amount of iodine liberated is 
estimated by means of a standard solution of sodium thiosulphate. 
The tribromophenol bromide is decomposed by the potassium iodide, 
yielding potassium bromide, iodine, and tribromophenol— 


C,.H,Br,OBr + 2KI = C,H,Br,OK + KBr + 2I. 


Better results are obtained if a mixture of sodium bromide and 
bromate is substituted for bromine-water. Although this method 
yields satisfactory results with pure phenol, it cannot be successfully 
applied to crude carbolic acid or tar oils, as it is exceedingly difficult 
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to completely extract the phenol from such oils by shaking with water. 
If the crude carbolic acid is itself subjected to the action of bromine- 
water, the bromine only acts on the surface of the oil globules. 


W. C. W. 


Determination of the Strength of Vinegar and Acetic Acid. 
(Dingl. polyt. J., 25'7, 74).—For the rapid estimation of the acidity 
of vinegar and acetic acid, Hartmann and Hauer’s volumetric method 
is recommended. D. B. 


Action of Lime on Quinine. By A. R. Hastam (Chem. News, 52, 
97).—Experimental evidence is adduced to show that quinine is de- 
composed by heating with lime at low temperatures. One gram of 
quinine sulphate mixed with lime was found to lose 0°032 gram after 
exposure to a temperature of 70° for four hours, whilst at 100° the 
mean loss in five experiments was 5 per cent. D. A. L. 


Modification of the Nitrometer for Use as a Ureometer and 
other Purposes. By G. Lunar (Ber., 18, 2030—2032).—A modifi- 
cation of the author’s nitrometer, in which by means of the three-way 
tap the measuring tube can be connected with a small flask in which 
decompositions such as that of urea by sodium hypobromite, &c., are 
effected, the volume of gas evolved being then read off in the usual 
way in the nitrometer. A. J. G. 


Technical Chemistry. 


Preparation of Carbons for Electric Lamps from Furfur- 
aldehyde or Fucusaldehyde. By A. Smiru (Dingl. polyt. J., 257, 
338).—For the production of carbon filaments for incandescent lamps, 
hydrogen chloride is passed through furfuraldehyde or fucusaldehyde. 
A black liquid is obtained which is placed between glass plates. 
After 8—10 hours, a thin layer of carbon separates, the thickness of 
which may be regulated by inserting threads or wires of suitable size 
between the plates. The carbonaceous layer is removed from the 
plate, cut into strips of the requisite width, twisted and heated to 
100°. The filaments thus obtained are then heated to a high tempera- 
ture in closed crucibles or porcelain tubes, through which a current 
of marsh-gas is passed. The electric resistance of the filaments may 
be changed by the addition of 24 per cent. of lamp black to the fur- 
furaldehyde or fucusaldehyde, before subjecting them to the above 
treatment. 

For the preparation of carbon rods for arc lamps, lamp-black or 
finely powdered carbon is mixed with from 60—70 per cent. of fur- 
furaldehyde or fucusaldehyde, and the mixture subjected to powerful 
pressure in suitable moulds. The rods thus formed are exposed to 
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the action of gaseous hydrogen chloride, after which they are heated 
strongly in closed crucibles covered with powdered carbon. 


D. B. 
Electric Accumulators. (Dingl. polyt. J., 257, 329—335.) 


Filtration of Sewage through Peat. By A. Miitter (Bied. 
Centr., 1885, 509--511).—Two forms of peat, litter and dust, have 
been employed; the latter is compact, and permits of only slow 
filtration, whereas the former must be kept sunk below the liquid. 
Chlorine, sulphuric, and silicic acids pass through unabsorbed, whilst 
the more valuable compounds, such as phosphates, are retained; 
ammonia is not oxidised, as is the case with aérated peat. The total 
amount of mineral matter in the filtrate is not much lower than that 
in the sewage, whilst the total solids are increased by much organic 
matter. E. W. P. 


Manufacture of Chlorine from Calcium Chloride. (Dingl. 
polyt. J., 257, 259.)—An important feature in the production of 
chlorine from calcium chloride by means of silica and alumina being 
the maintenance of the temperature required to effect the decom- 
position, Solvay and Company recommend the addition of broken 

rcelain or bricks, siliceous or calcareous substances to the charge, 
which falling down gradually heat the ascending current of air. 

D. B. 


Preparation of Ammonia from Ammonium Sulphate. By 
E. Carey and F. Hurrer (Dingl. polyt. J., 257, 253).—To obtain 
ammonia from ammonium sulphate and simultaneously utilise the 
sulphuric acid, the authors propose to mix it with 1 equivalent (or 
more) of sodium sulphate, and heat the mixture at 350—370° in the 
presence of aqueous vapour. The following reaction occurs :— 


(NH,).SO, + Na,SO, = 2NaHSO, + 2NH;. 


The hydrogen sodium sulphate is heated with salt to form hydrochloric 
acid and sodium sulphate, or it is treated for the production of 
anhydrous sulphuric acid. D. B. 


Preparation of Potassium Sulphate. By H. Mitizr (Dingl. 
polyt. J., 25'7, 299).—By subjecting a mixture of equal parts of 
magnesium sulphate, potassium chloride, and ferric oxide to fusion, 
the author obtains potassium sulphate and a combination of magnesia 
with ferric oxide. The latter is sparingly soluble in water, and 
insoluble in a saturated solution of potassium sulphate. D. B. 


New “Sulphate” Furnace. By T. Larkin (Dingl. polyt. J., 
257, 161).—This furnace, worked by the St. Bede’s Chemical Com- 
pany, consists of an ordinary decomposing pan charged through the 
top, and a newly constructed mechanical roaster. The roaster is a 
muffle furnace having a flat inner arch, the intervening space being 
divided into transverse compartments. The furnace is heated by a 
double series of small fires, one series heating the bed and the other 
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the arch. Each fire has its own flue leading into a main flue, from 
which the heat can be directed under the pan. The mechanical 
appliances for working the charge consist of a vertical shaft with 
horizontal arms fitted with scrapers. The agitator is worked from 
below, so that it is protected from the direct action of the fire, a 
special feature of the furnace. The application of a number of fires 
easily regulated is also an improvement of the greatest advantage; in 
fact, the whole furnace is heated evenly, and the temperature main- 
tained regularly, so that expansion and contraction of the brickwork 
cannot take place. To regulate the temperature with still greater 
ease each flue has a damper. The flues are so arranged that a slight 
draught to the chimney suffices. The draught in the interior of the 
muffle furnace is stronger than that in the flues, so that no gaseous 
hydrogen chloride can escape through leakage. The fact that all 
working doors are closed during the evolution of gas is important, 
inasmuch as the furnace can be worked with a stronger draught than 
in the case of ordinary furnaces. The condensation of the hydrochloric 
acid is perfect, acid of high concentration only being obtained. 
D. B. 

Improvements in the Soda Industry. (Dingl. polyt. J., 257, 
110—113.)—Mond and Jarmay have patented a process for removing 
the ammonium salts present in the sodium bicarbonate obtained by 
the ammonia soda process. For this purpose the crude salt is dis- 
solved in warm water and the solution allowed to cool, when pure 
bicarbonate separates, and all the ammonia remains in solution. The 
operation of cooling the solution may be effected in various ways, and 
the mother-liquor separated from the crystals by centrifugal machines. 
When the solution of the crude sodium bicarbonate is effected under 
pressure in an atmosphere of carbonic anhydride, a higher tempera- 
ture may be employed; it is necessary, however, to cool the solution 
down to 65° before running it off. The mother-liquor may be used 
repeatedly for washing and dissolving fresh crude bicarbonate. 

For the purification of sulphuric acid, Thomson recommends the 
treatment of chamber acid with ammonium sulphide in order to pre- 
cipitate arsenic and antimony. The acid is then filtered through 
finely divided lead, and concentrated in the usual manner. 

Pechiney and Weldon have found that in preparing chlorine from 
magnesium oxychloride it is necessary to first heat the salt at a com- 
paratively low temperature in order to expel part of the water, and 
then to heat the desiccated salt in a current of air or oxygen. About 
60 per cent. of the chlorine of the oxychloride is thereby driven off as 
free chlorine, and the remainder as hydrochloric acid. By neutralising 
the acid with magnesia, converting the magnesium chloride into 
oxychloride, and treating the latter as above described, all the 
chlorine is obtained in a free state. D. B. 


Preparation of Strontium Carbonate. By E. A. Mesus and 
J. W. Decasrro (Dinal. polyt. J., 257, 198).—Finely pulverised stron- 
tium sulphate is digested in a solution of ammonium carbonate. The 
decomposition is effected in apparatus fitted with agitating appliances. 
D. B. 
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Manufacture of Zinc Oxide. By F.C. Graser (Dingl. polyt. J, 
257, 113).—Zinc oxide ores or roasted zinc blendes are mixed with 
a binding medium, and coke or other reducing agent, made into 
bricks and heated in a reverberatory furnace. The vapours of zinc, 
ou coming into contact with the atmosphere, are converted into zinc 
oxide, which is collected in condensing chambers. D. B. 


Behaviour of Basic Copper Carbonate with Nascent Hydro- 
gen. By C. Hassack (Dingl. polyt. J., 25'7, 248—253).—In a com- 
munication on the cleaning of monuments, Bauer observed that the 
changes giving rise to the formation of the black film with which 
most of our monuments are covered, are probably of a reducing 
character. This statement is confirmed by the invariable presence of 
organic matter in the black film, which in decomposing acts qs a 
reducing agent. It was shown by experiment that copper carbonate 
and hydroxide exhibit characteristic changes when exposed to the 
influence of reducing agents. 

The author has investigated this subject experimentally. To study 
the action of reducing agents, plates consisting of malachite and 
mixtures of precipitated copper hydroxide and carbonate were 
employed. The following are the details and results of the experi- 


ments :— 
Malachite after 
exposure to the action 


Original Malachite digested of nascent hydrogen. 


malachite. in soda ley. vom Oo 

I. Il. III. IV. 
ee 56°78 65°84 74°43 74°73 
i siteweceied 14°47 16°15 16°40 17°51 
7a 8:78 14°98 6°14 6°04 
SE sasecese 18°52 1:58 1:28 1:02 
Ci abeoece 012 0°17 0°25 0-27 
Fe,0;+Al,0;. 0°28 0-28 0°30 0°32 
Insoluble.... 0°38 0°35 0°36 0°39 


To arrive at the probable constitution of the different substances, 
the calcium oxide is calculated as carbonate, whilst the remainder of 
the carbonic anhydride, and the whole of the water, are calculated as 
being combined with copper (as CuCO,; and CuO,H,). Hence the 
following numbers are obtained :— 


CuCO;. Cu0,H,. CuO. Cu,O0. CaCO. Fe,0,+Al,03. Insoluble. 


I. 6152 4729 — — 0°21 0°28 0:33 
Il. 404 80°72 1396 — 0°30 0°28 0°35 
IiJ. 3802 33:11 39°66 22°25 0°44 0°30 0°36 


lV. 149 32°55 51:73 13:05 048 0°32 0°39 


- 
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2 , Treated with soda Exposed to nascent 
Original mixture ley hydrogen 
of precipitated 
copper hydroxide 
and carbonate. 


3 days. | 4days. | 2days. | 3 days. | 4 days. 


Cun .cccece 60 *84 62°48 63°41 66°51 66°73 68°02 
O vcccass 15°29 15°74 15°98 14°52 12°42 13°62 
CO,..... 9°78 0°89 0°83 0°88 0°67 1°04 
HAO. «000 13 -42 19 *34 18°81 15°95 17 -96 15°33 


The results of these experiments seem to confirm this assumption as 
to the cause of the blackening of the patina of bronze statues erected 
in large towns. It appears that the green film formed by the action 
of carbonic anhydride and water is first contaminated with particles 
of inorganic and organic matter, and that subsequently and in conse- 
quence of the putrefaction of the organic matter, reduction and 
decomposition occur, accompanied by similar appearances to those 
obtained in the above experiments. . B. 


Aluminium Sulphite. By F. Becker (Ding]. polyt. J., 257, 300). 
—'The author has used hydrogen aluminium sulphite for the purifica- 
tion of beet-juice at the Slibowitz Sugar Refinery. It is obtained by 
dissolving aluminium hydroxide in an excess of sulphurous acid. A 
solution of 1:167 sp. gr. contains 4°37 per cent. Al,O; and 13°90 per 
cent. SO,. To obtain a solution of the normal salt, Al.(SO;)., an 
excess of aluminium hydroxide is employed. This solution is very 
unstable. 


Producing a Coating of Ferrosoferric Oxide on Iron. By M. 
Honigmann (Dingl. polyt. J., 257, 211).—The articles to be treated 
are digested in a boiling solution of caustic soda or potash previously 
saturated with ferric oxide. 


Improvements in Metallurgy. (Dingl. polyt. J., 257, 235— 
247.)--According to the Société des Aciéres de Longwy the addition of 
manganese to iron ores is effected by employing coke prepared with 
this metal. For this purpose coal and manganese ores are ground 
together, and the mixture is then carbonised. A saving of one-half 
the quantity of manganese usually employed is said to be realised. 

To dephosphorise or desulphurise pig-iron, Hoepfner uses a furnace 
with acid or basic lining, loosely packed with broken bricks, rich in 
limestone or chalk, and mixed with ferric or manganic oxides. 

To utilise the heat of the flame of the Bessemer converter, it is 
proposed by Williamson to combine the Bessemer and the hearth- 
smelting processes. 

For the production of malleable ingot iron and steel, Mathesius 
recommends the following process. The basic Bessemer process is 
conducted in the ordinary manner until the commencement of the 
dephosphorisation, when tar, petroleum, or other reducing agents are 
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introduced into the metallic bath in conjunction with the blast, the 
object being to complete the dephosphorisation in an atmosphere, 
which, owing to the high temperature and the strongly basic cha- 
racter of the slag, is said to act as an oxidiser of the phosphorus and 
a reducing agent to the remaining metals 

In producing ingot iron by the hearth-smelting process, F. Siemens, 
of Dresden, recommends the retention of a certain portion of the fused 
metal in tapping the charge and the rapid introduction of a fresh 
quantity of pig iron. He claims to effect a saving in (1) loss of 
metal, (2) destruction of the furnace, (3) time and labour, and (4) 
heat. 

In order to utilise coal-dust for gas regenerative furnaces, 
McFarlane has constructed the bed of the furnace of a refractory 
material with perforations through which a mixture of air and steam 
is passed. 

Atwood’s process for refining iron involves the use of an amalgam 
of lead. Its action is not, however, explained. 

Bramall has constructed a smelting furnace fitted with four 
regenerating chambers for heating the air and gases before they enter 
the furnace. Whilst the gases pass through one pair of regenerators, 
the flue gases escape by way of the other series. The operation may 
be reversed by altering the valves and dampers. 


Chromium Chlorate. By E. Lauper and C. Wernres (Dingl. 
polyt. J., 257, 290).—In 1877 Storck and de Conink recommended 
the use of chromium chlorate in cotton printing, but from a number 
of causes, especially the cost of production, the application of this 
compound has been limited. Storck produced his chlorate in the 
printing colour by mixing chrome-alum with barium chlorate, whereby 
a large proportion of the latter was consumed in converting the potas- 
sium sulphate of the chrome-alum into potassiam chlorate—a reaction 
of no value as regards the conversion of chromium chlorate into 
chromic acid. 

Some time ago one of the authors succeeded in preparing chromium 
chlorate more cheaply on a large scale, by precipitating a solution of 
60 kilos. of chrome-alum in 80 litres of hot water, with 20 kilos. of 
ammonia soda dissolved in 60 litres of water, well washing the pre- 
cipitate, and dissolving it in 10 kilos. of cold sulphuric acid of 66° B. 
After filtration, the solution is treated with 22 kilos. potassium 
chlorate, dissolved in 50 litres of water. Potassium sulphate crystal- 
lises out, the mother-liquor containing chromium chlorate. The 
chlorate thus obtained is available for use in printing, and gives a 
good steam catechu or steam chrome-brown, but does not yield a good 
logwood black. It appears that oxidation alone is insufficient for the 
fixation of hematoxylin, and that the development of the black colour 
requires the presence of a metallic oxide. 

A number of receipts for printing with chromium acetate, as pre- 
pared by the authors, is given at the end of the paper. 


Preparation of Tungstic Acid. By A. K. Huntineton (Ding. 
polyt. J.. 257, 340).—Wolfram, schellite, or other tungsten ores are 
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fused with carbonated or caustic alkalis and a flux (for instance, 
quartz). The alkaline tungstate is tapped off, or the slag may be 
removed, leaving the tungstate. Should the tungstate contain im- 
purities, it may be refined by fusing it again with addition of sodium 
silicate, glass, or other substance that will take up the impurities and 
form a slag that can be separated from the tungstate. 

The tungstate thus obtained is ready for use, or it may be dissolved 
in water and crystallised, or treated for the production of tungsten 
oxide and metallic tungsten. D. B. 


Steeping of Barley. By C. Bernrevutuer (Bied. Centr., 1885, 
363—364).—Barley was steeped under pressure and compared with 
some steeped under ordinary conditions, the time of steeping being 
however varied. It appears that the pressure exerts no influence in 
hastening the process, and moistening with water for various short 
periods, amounting in all to 24 hours, was as effective as when the 
grain was immersed for 70 hours. E. W. P. 


The Sorghum Sugar Industry in the United States. By 
Carus (Ann. Agronom., 11, 308—326).—A résumé of two American 
reports, one by a Committee of the National Academy of Sciences 
(Washington), and the other by H. W. Wiley, Chemist to the Depart- 
ment of Agriculture, Washington. 

Messrs. Weber and Scovell give the detailed composition of the 
sorghum cane (var. Orange) as follows:—Water, 76°58; glucose, 
3°00 ; cane-sugar, 9°77; starch, 4:12; cellulose, 4°54; oil, 0°07; gum 
and acids, 0°24; soluble albuminoids, 0°23; insoluble albuminoids, 
U'16; soluble ash, 0°68; insoluble ash, 0°06; total, 99°45. The ash 
contains :—Silica, 27°91; ferric oxide, 0°14; P,O;, 5°37; MnO, 0°89; 
lime, 6°82; magnesia, 4°64; SO;, 6°23; potash, 46°48; soda, 0°98; 
sodium chloride, 0°42; total, 99°88. The seed contains :—Snugar, 
0°56 ; starch, 63°09; cellulose, 6°35; water, 12°51; ash, 0°64; albumi- 
noids, 7°35; oil, 3°08; tannin, 5°42 (?); total, 99°00. Amongst the 
acids found in the plant are malic and aconitic acids. 

122 samples of 35 varieties of sorghum cultivated in the latitude 
of Washington, yielded the following mean results :— 


GRD ov cccciosescesssece ssenens 58°57 . per cent. 
Density of juice ...........cceee 1-0813 
COMOGEERE cc cccececesesecscees 16°18 - 
GN cs os cvecneudseconcabeenns 1:80 i 
Soluble organic matters .......... 3°08 - 


Available sugar, 16°18—(1°80+3°08) 11°30 - 


The density of the juice varies from 1:040 to 1080, and each aug- 
mentation of 0°001 corresponds with increases of 0°238 per cent. of 
cane-sugar, 0-028 per cent. of organic matter, 0°262 per cent. of 
available sugar; and to a diminution of 0-052 per cent. of glucose. 
The cane-sugar of the sorghum undergoes very ready inversion under 
certain circumstances, and this fact is a great difficulty of the indus- 
try as it stands at present. Should the plant be touched by frost 
before maturation, then as soon as the thaw sets in inversion takes 
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place. Again, inversion begins to set in almost as soon as the canes 
are cut, and in the course of two or three weeks very little cane-sugar 
is left. Some experiments of Wiley’s hold out the hope that it may 
be possible to preserve the canes in silos without loss of sugar. Only 
60 per cent. of the maximum quantity of juice is obtained by expres- 
sion in the mills. On an average of 40 samples, 874 per cent. of the 
cane-sugar originally in the juice remains in the syrup after defecation 
und concentration. But few experiments have been made on the 
action of different manures, but such as are recorded appear to show 
that farmyard manure exercises an influence which, if not actually 
injurious, is at any rate not beneficial. J. M. H. M. 


Manufacture of Cane-sugar from Starch, By L. Aupert and 
V. Giraup (Dingl. polyt. J., 257, 298).—When starch is treated with 
water saccharose is formed according to the equation 2C,H»O; + 
H,0 = CyH,0,. Glucose combines with starch, also producing 
saccharose, thus: C,H,,O; + C.H,20¢ = C,2H20)). 

To conduct these operations on a large scale 100 kilos. of potatoes 
are digested at 100° in 1 cubic metre of water containing 5 kilos. of 
sulphuric acid. Anelectric current is passed through the starch solu- 
tion, the electrodes consisting of antimonial lead. The end of the 
conversion is determined by a solution of iodine, which should give 
nocolour reaction. The current is then interrupted, and the solution 
treated with calcium carbonate and an excess of calcium hydroxide, 
to decompose the dextrose and glucose which have escaped the actiou 
of the electric current. Before proceeding with the subsequent process 
of filtration and saturation with carbonic anhydride, basic lead acetate 
should be added, in order to precipitate the colouring matters. On 
evaporating the solution to a syrupy consistence, and allowing the 
mass to crystallise, a product is obtained giving by analysis— 


Water. Ash. Grape-sugar. § Cane-sugar. 
6°95 3°67 1-00 88°38 per cent. 


Density = 1:502. Specific rotatory power = + 68°6°. D. B. 


. Preparation of Tetrachlorophthalic Acid. (Dingl. polyt. J., 
257, 300.)—According to the Ges. fiir chem. Ind. in Basle, tetra- 
chlorophthalic anhydride is obtained by heating 5 kilos. of phthalic 
anhydride with 30 kilos. of antimony pentachloride at 200° for some 
time, and subsequently passing a current of chlorine through the 
fused mass. After 8 to 12 hours’ action, nearly all the phthalic anhy- 
dride used is converted into tetrachlorophthalic anhydride, which is 
separated from the melt by distillation. D. B. 


Saponification of Fats by Electricity. By Roronp1 (Dingl. 
polyt. J., 257, 210).—The author finds that fats may be saponified 
by means of sodium chloride, by passing an electric current through 
the solution, and using suitable diaphragms. The products obtained 
are soap, glycerol, aud free chlorine. D. B. 
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Treating Vegetable Tallow. By B. Lacn (Chem. Zeit., 1845, 
941, and Dingl. polyt. J., 25'7, 120).—Although the vegetable tallow 
recently brought into commerce, and consisting of tripalmitin, may 
be readily saponified with lime under pressure, yet the product is 
wanting in appearance, and cannot be pressed. By mixing equal 
parts of bone-fat and vegetable tallow, a more satisfactory product is 
obtained. D. 


Cultivation of the Star Anise Tree and the Preparation of 
the Oilin Annam. (Pharm. J. Trans. [3], 16, 91—92.) 


New Coal Tar Colouring Matters. (Dingl. polyt. J., 257, 324— 
329.)—According to Dahl and Co., the separation of @-naphthyl- 
aminemonosulphonic acid is effected in the following manner :—The 
solution containing the calcium salt obtained from the mixture of the 
sparingly soluble monosulphonic acids of §-naphthylamine, is evapo- 
rated to a pasty consistence, and allowed to remain for two days. 
lt is then filtered and pressed. The residue consists of the mixed 
calcium salts of the three B-naphthylaminemonosulphonic acids, the 
acid I predominating, whilst Brénner’s acid II is present in con- 
siderable quantity. The filtrate after a time yields crystals of the 
calcium salt of the acid III. It is concentrated by evaporation, and 
filtered after cooling. From the mother-liquor, which contains 
B-naphthylaminesulphonic acids and impurities, the former are 
extracted by treatment with hydrochloric acid. To prevent the 
formation of impurities, it is proposed to conduct the operation in 
the following manner:—85 kilos. of -naphthylamine sulphate are 
gradually introduced into 270 kilos. of sulphuric acid, 66° B. at 15— 
20°. The mixture is agitated for some time (48—70 hours). The 
sulphonic acid III thus formed is converted into the sodium salt, and 
the latter extracted by means of alcohol. The salt is obtained in a 
pure form, available for the production of colouring matters. 

According to the Farbwerke, vormals Meister Lucius und Briining, the 
ethyl carboxylates of hydroxyquinaldines and hydroxyquinizines are 
obtained by the action of ethyl acetonedicarboxylate on amines and 
hydrazines. On saponification the free carboxylic acids are produced. 
On heating, carbonic anhydride is evolved, and the acids are resolved 
into the hydroxyquinaldines and hydroxyquinizines obtained by Knorr 
by the action of ethyl acetoacetate on amines and hydrazines. 

For the production of alkylised pseudoquinols (quinoline-derivatives 
in which the nitrogen is combined with methyl or ethyl, and the 
carboxyl-groups occupy the para-position to the nitrogen), the 
Farbwerke, vormals Meister Lucius und Briining have patented a 
process depending on the action of ethyl acetoacetate and its substi- 
tution products on secondary aromatic amines. According to Ewer 
and Pick colouring matters varying from yellow to brown are 
obtained by acting with carbamides on aromatic amines and tetra- 
alkylised derivatives of diamidobenzophenone. By fusing carbamide 
with dimethylaniline hydrochloride and anhydrous zine chloride, a 
yellow dye is produced. Similar colours may be obtained by the 
action of cyanic acid, carbamide and their derivatives on aromatic 
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amines in the presence of condensing agents. For instance, from 
diphenylearbamide and ammonium chloride, from carbamide and 
aniline hydrochloride, from carbanilamide or monophenylcarbamide 
and aniline hydrochloride, and from carbanil and aniline hydrochlo- 
ride. ’ D. B. 


Formation of Aniline Black. By K. Ziircner (Dingl. polyt. J., 
257, 162).—From the author’s observations, it appears that the slow 
development of aniline black on the fabric from the usual printing 
colours at temperatures varying between — 13° and + 13° is favoured 
by certain conditions of humidity and of motion of the surrounding 
atmosphere. At 25° the development of aniline black is perfectly 
normal. D. B. 


Use of Antimony Oxalate in Printing. By E. Jacquer (Dingl. 
polyt. J.,25'7, 168).—Instead of fixing aniline colours mordanted with 
tannin in a bath of tartar emetic, the author recommends the addition 
of a mixture of basic antimony oxalate and ammonium oxalate to the 
printing colour. The basic salt is obtained by precipitating potassio- 
antimonic oxalate with ammonia, and is added in the form of paste, 
together with twice the weight of ammonium oxalate to the printing 
colour. The goods are then steamed and cleared with the addition of 
chalk to the bath, in order to neutralise the excess of oxalic acid. 


D. B. 


Fixation of Alumina as a Discharge on Indigo Blue. By A. 
Scnevurer (Dingl. polyt. J., 257, 113).—Some time ago the author 
showed that certain metallic chlorides and sulphates, when steamed in 
the presence of potassium dichromate, discharge indigo blue. A 
mixture of potassium dichromate and aluminium chloride destroys 
vat blue after steaming for one minute. The printing colour consists 
of 790 parts of starch thickening, 60 parts of potassium dichromate, 
and 150 parts of aluminium chloride of 34° B. The process is trust- 
worthy, and requires no special precautions. The fabric after passing 
through the Mather and Platt’s steaming machine should have a 
lemon colour on the printed parts. The products of the reaction are 
aluminium and chromium chromates, and chromium and aluminium 
oxides. After steaming, the goods are rinsed, dyed with alizarin, and 
soaped. The reds obtained in this manner were found to be lacking 
in brightness, and exhibited a greyish-violet tinge due to the simul- 
taneous fixation of chromium oxide on the fibre. 

The author is of opinion that a probable explanation of the 
inferiority of the red, is the retention of chromium oxide in com- 
bination with a product of decomposition of the indigo, better results 
being obtained by substituting aluminium oxalate for the chloride. 
In this case, oxalic acid must be added. By comparing the reds pro- 
duced on an original and a discl arged white, each treated with potas- 
sium dichromate, aluminium oxilate and oxalic acid, the shades on the 
former were found to be considerably brighter. These results appear 
to confirm the above assumption. . B. 
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Wollny, E., protective influence of 
growing plants on the undergrowth, 77. 

Wollny, E. See also Tautphéus. 

Wollny, R., analytical operations and 
apparatus, 591, 835. 

Wood, J., and J. L. Borden, action 
of ammonia on the halogen salts of 
lead, 1114. 

Wooldridge, L. C., fibrin ferment in 
blood, 1253. 

—— origin of the fibrin ferment, 571. 

Woringer, L., camphanic acid, 668. 

Wright, C. R. A.,and C. Thompson, 
determination of chemical affinity in 
terms of electromotive force, 325, 721. 

Wright, L..T., illuminating power of 
methane, TRans., 200. 

Wroblewski, S.v., electrical resistance 
of copper at very low temperatures. 
Insulating properties of liquid oxygen 
and nitrogen, 1099. 

phenomena which accompany the 

evaporation of the permanent gases in 

a vacuum, 861. 

production of low temperatures by 
means of liquid oxygen, nitrogen, &c., 
715. 

Wroblewsky, E., decomposition of 
diazo-compounds by alcohol, 257. 

Wirthner. See Lellmann. 

Wiist and Kirchner, Oberbock- 
struck’s milk refrigerator, 1022. 

Wurtz and Henninger, action of 
ethyl chlorocarbonate on potassium 
cyanate, 968. 

Wyrouboff, G., dispersion of sodium 

chromate, 211. 


Y. 


Yoshida, H., constituents of camphor 
oil, Trans., 779. 
Young. See Ramsay. 
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Zaboudsky, hydrate of carbon from 
cast-iron, 42. 

Zacharewicz. See Audoynaud. 

Zaleski, G., new reaction of carbonic 
oxide hemoglobin, 825. 

Zanni, J., tests for butter, 695. 

Zehenter, J., action of phenol and 
sulphuric acid on hippuric acid, 55, 
1235. 

Zepharovich, V. v., mineralogical 
notes, 641. 

Zepharovich. See also Moore. 

Zikes, H., butenylglyceryl chlorhy- 
drins, 1046. 

Zimmermann, J., and.A. Miiller, 
new synthesis of pararosaniline, 386. 
~— paranitrobenzylidine chloride, 

71. 

Zincke, T.. action of the amines on 
quinones, 787. 

Zinecke, T., and H. Bindewald, 
phenylhydrazine derivatives of a- and 
8-naphthaquinone, 391. 

Zincke, T., and A. Breuer, the hydro- 
carbon C,,H), from styrolene alcohol, 
269. 

Zincke, T., and A. Heberand, action 
of quinones on amidophenols, 257. 
Zolla, D., use of potassium chloride in 

agriculture, 588. 

Zuelzer, W.., estimation of chlorine in 
human urine, 608. 

Zurcher, K., formation of aniline 
black, 1276. 

Ziarrer, R., campholenic acid. 1241. 

Zirrer. See also Goldschmidt. 

Zulkowsky, C., estimation of the 
halogens in organic compounds, 1162. 

Zulkowsky, C., and C. Lepéz, esti- 
mation of the halogens in organic 
compounds, 591. 

Zwilling, K., correct time for the 

honey harvest, 590. 
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ABSTRACTS. 1885. 


And also to Transactions, 1885 (marked Trans.) ; and to such papers 
as appeared in Abstract of Proceedings but not in Transactions 


(marked Proc.). 


A. 


Absolute temperature, relation of ex- 
pansion of substances in gaseous, 
vaporous, and liquid state to, 1179. 

Absorption-spectra of alkaloids, 1174. 

—— —— of some colouring matters, 
1098. 

—— —— of organic compounds, rela- 
tion between the composition and, 949. 

relation between the molecular 
structure of carbon compounds and 
their, Part VII, Trans., 685. 

—— thermograms, 1175. 

Acenaphthalide, bromamido-, TRans., 
500. 


—_— 


—— bromonitro-, preparation of, 1239. 

— iodo-, and iodonitro-, TRANS., 523. 

y-nitro-, Liebermann’s, bromina- 
tion of, Trawns., 502. 

Acenaphthalides, nitro-, bromination of, 
Trans., 499. 

Acetamide, action of ‘acetone and zinc 
chloride on, 746. 

— action of hydrogen on, 245. 

—, iod-, 373. 

a-Acetamido-8-naphthol, 659. 

Acetanilide, action of carbonic anhy- 
dride on the sodium. salt of, 983. 

—— hydrochloride, decomposition pro- 
ducts of, 978. 

Acetates, chlor-, physical properties of, 
1121. 

Acetcumidide, mono- and di-nitro-, 1215. 

Acetic acid, concentrated, preparation 
of, 105. i 

—— —— estimation of the strength of, 
1267. 

—— —— trichlor-, action of, in the or- 
ganism, 575. 

——-~—— vapour-pressure of, TRANS., 42. 


VOL. XLVIII. 


Acetoacetic ether -and its derivatives, 
Trans., 1. 

Acetobenzoic anhydride, action of hydro- 
-chloric:acid,and of chlorine on, 55. 

Acetochloroparaxylide, 1208. 

Acetone, action. of allyl and isobutyl 
iodides on, in presence of zinc, 237. 

action of, on aniline, 1246. 

— iod-, 648. 

reaction of, with amides of the 
acetic series, 746. 

—— tests for, 680. 

Acetonebenzil and its reactions, TRANS., 
22. 

Acetonebenzilimide, TRans., 24. 

Acetonebromoform, 648. 

Acetonechloroform, 648. 

Acetonedicarboxylic acid, 138. 

substitution-products of, 1201. 

Acetonediphenanthraquinone, TRANs., 
20 


Acetonephenanthraquinone, formation 
and reactions of, TRANs., 16, 17. 

Acetone phosphorus compounds, 747. 

Acetonequinol, 53. 

Acetonitriles, chlorinated, and _ their 
derivatives, boiling point anomalies 
of, 1120. 

—— dichlor-, polymeric, 739. 

Actonuria, 680. 

testing for acetone and allied sub- 
stances in, 449. 

Acetonylacetone, action of alcoholic 
ammonia on, 1206. 

— action of phosphoric selenide on, 
1207. 

——- and its derivatives, 505. 

Acetoparatoluide hydrochloride, 979. 

Acetophenone, brom-, action of, on 
amides, 162. 

—— dibrom-, derivatives of, 1223. 
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Acetophenone, orthonitro-, direct for- 
mation of, by nitration of acetophe- 
none, 1223. 

—— paramonochlor-, 1061. 

Acetophenonebenzil, TRANS., 35. 

Acetophenonecarboxylic phenylhydr- 
azide, 797. 

Acetophenoneorthocarboxylic acid, ac- 
tion of sulphuric acid on, 166. 

Acetopseudocumide, 771. 

Acetopyrroline, action of heat on, 1143. 

tribrom-, 1078. 

B-Acetothiénone and its derivatives, 764. 

Acetothiénone and some of its deriva- 
tives, 141. 

Acetothiénonephenylhydrazine, 141. 

Acetothioxylen, and derivatives of, 1205. 

Aceto-xylide, 1: 3:4 and 1:3: 2, 146. 

Acetylacetamide, pentabrom-, 1202. 

Acetyleyanethine, 140. 

Acetyldihydroxydimethylanthrarufin, 
1240. 


Acetylene and air, action of some 
metals on mixtures of, 951. 

mono- and di-iodo-, 1199. 

Acetylethylpyromeconamic acid, 1204. 

Acetylmethyltrimethylene, TRANS., 852. 

Acetylmethyltrimethylenecarboxylic 
acid, TRANS., 851. 

Acetylphenylcarbamic acid, sodium salt 
of, 983. 

Acetylpyrroline, 808. 

Acetyltoluene, 252. 

Acetyltrimethylene, TRans., 834. 

Acetyltrimethylenecarboxylic acid and 
some of its salts, TRaNs., 831. 

Acid-albumin, alkali-albuminate, and 
albumin, comparative experiments 
with, 405. 

Acid amides from the decomposition of 
albumin, 581. 

Acidammonium bases, 1220. 

Acid secretion, precise relations of, 923. 

Acids, affinities of, 4. 

apparent influence of temperature, 
time, dilution, and other conditions 
on the reaction between zinc and, 
Trans., 619. 

— bibasic, certain, action of nitric 
acid on, 964. 

— electric conductivity of, 3, 323. 

— of the C,,H»2,0, series, action of heat 
and water on the halogen-substituted, 
506. 

— of the lactic series, oxidation of ,752. 

of the oxalic series, solubility and 

fusibility of, 335. 

organic, decomposition of, under 

the influence of light, 964. 

weak, electric conductivity of, 1029. 

Acolyctine, 403. 

Aconitic acid, ethereal salts of, 1050. 
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Aconitic acid, preparation of, from citric 
acid, 1050. 

—— —— synthesis of an isomeride of, 
1125. 

Aconitine, and tests for, 911. 

Aconitum lycoctonum, alkaloids of, 403. 

Acridine, new syntheses of derivatives 
of, 987. 

Acrylic acid, bromine and iodine deriva- 
tives of, 1198. 

B-bromodichlor-, and its salts, 


507. 

—— — monohalogen-derivatives of, 
509. 

Acrylic acids, a- and 6-chlorodibrom-, 
and their salts, 510. 

Acting, chromatology of, 1251. 

Actiniohematin, 1251. 

Actinolite, 27. 

Adenine, 1080. 

and its salts, 566. 

Adipamide, 887. 

Adipic acid and its salts, 43. 

—— —— dichlor- from a-dichloropro- 
pionic acid, 753. 

Adoninidine, 833. 

Adonis cupaniana, 833. 

Asculin, diathermancy of, 213. 

new reactions for, 302. 

Aftermath, first grass and, 586. 

Air, combustible organic matter in, 118. 

—— estimation of oxygen in, 592. 

of towns, sulphurous anhydride in, 
953. 

—— percentage of oxygen in, 1091. 

Air-baths for drying substances in a 
current of air, 1035. 

Alanine, action of ethyl oxalate on, 760. 

formation of aniline-derivatives of, 
760. 

Albite from Amelia Co., Virginia, 130. 

Albumin, acid amides from the decom- 
position of, 581. 

— action of bromine on, 823. 

— alkali-albuminate, and acid-albu- 
min, comparative experiments with, 
405 


and its oxidation, 823. 

formation of, in green plants, 289. 

— influence of asparagine on the 
elimination of, 412. 

—— of the splenic fever bacilla, 177. 

— oxidation of, with potassium per- 
manganate, 824. 

—— preparation of, 69. 

—— putrefaction of, and formation of 
skatole and indole, 567. 

—— putrefaction of, in the alimentary 
canal of herbivora, 284. 

separation of casein from, in 
human milk, 1015. 

—. ~ tests for, in new and old urine, 845. 
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Albumin solutions, diffusion of, 405. 
—— —— filtration of, 567. 
Albuminoids, 1146. 

— amido-acids resulting from the 
action of hydrochloric acid and of 
barium hydroxide solutions on, 916. 

—— changes of, in cereals and potatoes 
when heated under pressure, 618. 

—— composition of, 405. 

constitution of, 1082: 

—— estimation of, in urine, 451.- 

—- of milk, 1149: 

new reaction for, 198. 

Albumose, exanmtimation* of urine ‘for, 
451 


new forms of, 277. 

Alcohol, aqueous, electric conductivity 
of, 1029. 

— — specific heat of, 1031. 

— electrical resistance of, 1100: 


Alcoholates, alkaline, heat of formation - 


of, 1102. 

Alcohols, dihydric, carbonates of, 254. 

—— hexahydric, reduction of, 1046. 

—— polyhydric and certain monohy- 
dric, action of phenyl cyanate on, 
Trans., 770. 

—— ——and their derivatives, prepa- 
ration of, by means of hypochlorous 
acid, 882. . 

secondary, characteristic reactions 


— tertiary, physiological action of, 
1002. 


Aldehyde, action of carbonyl chloride - 


on, 786. 

Aldehyde-collidine, reduction and oxida- 
tion-products of, 817. 

Aldehyde-derivatives, 136. 

— monochlor-, action of alcohol on, 
366. 

—— parachlor-, 1196. 

Aldehydes, a reaction of, 387. 

action of paramidodimethylanitine 
on, 784, 

—— action of zinc organo-metallic com- 
pounds on, 370. 

Aldol, action of hydrocyanic and of 
dilute sulphuric acid on, 240. 

Alizarin, 8-amido-, 806. 

—— —— constitution and’ derivatives 
of, 1068: 

—— dyeing with, on indigo, 711. 

Alizarin-blue, 806. wi 

history of, 106. 

Alkali -albuminate, acid - albumin and 
albumin, comparative experiments 
with, 405. 

Alkali stannites, inaction of, with: ni- 
trites and nitrates, TRANS., 363. 

“a recovery of sulphur from, 
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Alkaline earths, rate of formation of the 
carbonates of, in relation to time, 
mass; and nature of the bodies used 
for-precipitation, 480. 

—— ferrocyanides and their compounds 
with ammonium chloride,-364. - 

—— tetrathionates, preparation of’ 
1110. 

Alkalis, estimation of, in silicates, 296. 

—— lakmoid and carminie acid as re 
agents for, 931. 

Alkaloid in Koch’s cultivating fluids, 
1250: 

— of Macleya cordata, 404. 

Alkaloids, absorption-spectra of, 1174. 

—— action of iodine chloride on, 672. 

—— formation of, in diseases, 926. 

— from the’bark of *Remijia pur- 
dieana, 64. 

-—— in the root of the Atropa bella- 
donna; estimation of, 448. 

—— of Aconitum lycoctonum, 403. 

—— of Coptis trifolia, 403. 

— of nux vomica, TRANs., 139. 

produced by the action of ammonia 
on glucose, 1047. 

— quinine, estimation of, 845. 

—— reactions of, 818. 

“a separation of, in forensic analysis, 

a. - 

Aikylhydroxanthranoles, constitution of, 
1240. 

Alkylquinoline-derivatives, 814. 

Allactite, 959. 

optical properties of, 731. 

Allanite from Maine, analysis of, 491. 

Allantoin as a plant-constituent, 1007. 

Allantoxanic acid, synthesis of, from 
parabanic acid, 760. 

Allocaffeine, 674. 

Alloys, estimation of iron and chromium 
in, 194, ’ 

—— estimation of oxygen in, 1167. 

metallic, manufacture of, 461. 

—— of copper with cobalt, 1114. 

of indium with gallium, 638. 

—— nature of, 954. 

Allyl alcohol, action of dilute acids on, 
741. 


attempts to prepaie symme- 
trical allylene from, 740. 

—— diethyl carbinol, the hydrocarbon 
C,H,, prepared from, 232. 

Allylmethylbenzene, 772. 

Allylphenylethylthiocarbamide, 383. 

Allyltaurine, preparation of, TRans., 
369." 

Aloes, detection of, in mixtures, 1015. 

yield of aloin from, 803. 

Aloin, yield of, from various aloes, 808. 

Alum, solubility of, in aluminium sul- 
phate, 458. 
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Alumina, fixation of,.as a‘discharge on 
indigo-blue, 1276. 

——- and iron, separation of, 689. 

—— bromide, thermic data for the com- 
pounds of, with hydrocarbons, 472. 
— dissolution of, in «alkaline hy- 

droxides, 1112. 

manufacture of, 98. 

volumetric estimation of, in lime 
and cement, 441. 

Aluminium-bronze, manufacture of, 98. 

—— calcium phosphate, new, 640. 

— chloride; action of aluminium on, 
873. 

— — action. of, on toluene, the 
three xylenes, ~and ethylbenzene, 
269. 

— — decomposing action of, on 
hydrocarbons, 654. 

—— oxychlorides, 874. 

salts, reactions of» with. organic 
compounds, 363. 

—— sulphate, hydrated, a new, 124. 

—— —— pure and commercial,-density 
of solutions of, and the solubility of 
alum in, 458. 

sulphite, preparation .-of, -725, 
1271. 

Alums, refractive indices of; 109, 1097. 

—— specific gravities of, 109. 

Alunite, Roman, extraction of alumina 
and potash from, 307. 

Alunogen from New Mexico, analysis of, 
492. 

Amalgams, 
211. 

Amarine, an allotropic modifieation ‘of, 
1063. 

derivatives of, 1132. 

dinitro-, and diamido-, and salts.of, 
1062. 

Amazon stone from Amelia Co., Virginia, 
130. 

Amides, action of bromacetophenone on, 
162. 

certain, influence of, on the animal 
organism, 409. 

—— of the acetic series, reaction of 
acetone with, 746. 

of the fatty series, formation of 
amines from, 963. 

—— of the oxalic series, 886. 

Amidines, action of ethyl acetoacetate 
on, 158, 751. 

Amido-acids, resulting from the action 
of hydrochloric acid and of barium 
hydroxide solutions on albuminoids, 
916. 

— —— some, optical behaviour of, 
759. 

Amidoazo-derivatives, secondary, new 

method of preparing, 168. 


electric conductivity of, 
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Amido-compounds, action of phenyl 
isocyanate on, 260, 979. 

Amido-group, direct replacement of, in 
aromatic amines by the halogens, 521. 

substitution of, in aromatic 
derivatives by chlorine, bromine, and 

anogen, 149. 

fm oo ad 895. 

— reactions of, 1216. 

— action of, on methaldehyde, 
647. 

— aromatic, benzoyl-derivatives of, 


chlorinated and brominated 
hydrocarbons from, 1060. 

— — nitroso-derivatives of, 782. 

—— — oxidation of, 525. 

—— —— preparation of nitro-deriva- 
tives: of, 1127. 

conversicn of phenols into, 147. 

— extraction of, from commercial 

- methylamine, 501. 

—— formation of, from the amides of 
the fatty series, 963. 

—— heats of formation of some salts of, 
in dilute solutions, 716. 

Ammelide, 1194, 

Ammonchelidonic acid and its deriva- 
*tives, 965. 

Ammonia, absorption of, by various 
carbon compounds, 723. 

estimation of, in potable water, 
194. 

—— fixed, rapid estimation of, 190. 

—— gus, preparation of, 722. 

—— oxidation of earbon by the electro- 
lysis of a solution of, 1125. 

of, in spring water, 704. 

—— preparation of, 1017. 

from nitrogenous minerals, 


304. 
—— preservation of,:in- stable manure, 
. 187. 

Ammonia-soda process, «recovery of 
hydrochloric acid as a bye-product in, 
199. 

— — — removal of: the ammo- 
nium salts in .sodium bicarbonate 
obtained by, 1269. 

Ammonia, superphosphatic gypsum as 
an absorbent of, 83. 

speetrum of, with a reversed in- 
duced current, 1025. 

Ammonio-ammonium picrate, 19. 

Ammonio-cuprie sulphate, 873. 

Ammonio-metallic nitrates; 634. 

Ammonio-silver.compounds, 18. 

Ammonio-zine sulphates, separation of 
an aqueous.solution into two layers, 
485. 

Ammonium bases derived from quino- 

‘line, 814. 
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Ammonium bases, some, physiological 
action of, 415. 

—— benzenesulphonate, dry distillation 
of, 799. 

— carbamate, dissociation tension of, 
859. 

— dichromate, action--of light on, 
1173. 

— ferricyanide, action of light on, 
1173. 

—— ferrocyanide, preparation of, 365. 


— fluochromate, effect of heat on,» 


1114. 

— fluosilicates,- thermochemistry of, 
626. 

—— hydroxide, non-existence of, 484. 

— nitrate and nitrite, heat-decom-. 
position of, TRANS., 232. - 

—— —— anhydrousammoniacal, action 
of, on metals, 1039. 

— oxalate, right- and left-handed 
erystuls of, 1049. 

— salts, a new reactionof, 441. 


— —— combination of ammonia with, 
723. 

-—— —— distribution of, in the animal 
body, 921. 


—— sulphate, decomppsition of, by 
means of sodium sulphate, 613. 

—_— or Chili saltpetre as a manure, 

1156. 

sulphite and bisulphite, heat of 
formation of, 471. 

-— thiocyanate, poisonous effects of, 
on vegetation, 76. 

Amorphous phosphorus, action of 
sulphur on, 483. 

Amphibole from the Aranyer Mountain, 
226. 

Amphiboles containing alumina, consti- 
tution of, 32. 

Amphiphenacylnitrile, 560. 

Amy] acetate and chloride, tertiary, dis- 
sociation of, in presence of rough sub- 
stances, 1033. 

Amylase, presence of, in leaves, 182. 

—" action of benzoic peroxide-on, 

Amylolytic action, influence of bile, bile 
salts, and bile acids on, 999. 

yo pe 517. 
nalytical operations and a tus 
691, 835. — 

Andesite from Trifail in Styria, 735. 

Angelic and tiglic acids, oxidation of, 42. 

a- and 8-Angelica lactones, 1123. 

Anglesite from Felsé-Viss6, 733. 

Anhydrides of mono- and bi-basic acids, 
formation of, 243. 

organic, preparation of, 943. 

Anhydroacetylorthamidobenzamide and 
its salts, 661. 


Anhydrocamphoronie acid,’807. 

Anhydrophenyltaurine, 786. 

Anhydrosulphaminephthalie: -acid..:and- 
its‘ salts; 539. 

Anilacetoacetic acid, monobrom-, 273.: 

Anilic: acid, chlor-,; constitution of, 
1210. oo 

—— —— nitro-, preparation of, be 

Anilides; action of dilute nitric acid on,. 
1213. 

—— of orthophosphoric acid, 1134, 

Anilidvhydroxyquinone; 787. 

Anilidohydroxyquinoneanilide : and: «its - 
ethers, 787. 

Anilidoperezone, 778. 

Anilidopyrotartaric acid and: its deriva- 
tives, 900. 


condensation - product of, 
901. 

Anilidopyrotartarimide and its deriva- 
tives, 900. 

Aniline, action of acetone on, 1246. 

—— action of 8-chlorethylenesulphonic 
chloride on, 786. 

—— action of formaldehyde on, 782. 

— action of phosphorus trichloride 
on, 254. 

— black, formation of, 1276. 

—— hydrochloride, testing,.446. 

—— nitrate, parabrom-,. action of 
nitrous anhydride on, 781. 

—— nitro-derivatives of, 1127. 

—— orthonitro-, new method of pre- 
paring, 535. 

— paranitr-, action of ethylchloro- 
carbonate on, 149 

—— vapour-pressures- of; TRANS., 647, 
655. 

Anilines, nitro-, three, conversion of, 
into nitrobenzoie acids, 981. 

Anilinesulphonic acid, orthonitro-, 535. 

Animal charcoal in sugar-refining, 205. 

treatment of, 1170. 

organism, action and metamor- 
phosis of ‘some substances in, in rela- 
tion to diabetes, 683. 

—— —— formation of fat from carbo- 
hydrates in, 280. 

—— —— influence of certain amides 
on, 409. 

—— tar, compounds from, 556. 

Animals, existence of manganese in, 
421. 
ise oil, preparation of, in Annam, 
1275. 

Anisic acid, brom-, derivatives of, 530. 

—— monochlor-, monobrom-, and 


moniod-, 146. 

Anisodiacetonamine, 503. 

Anisotropic structures, difference be- 
tween crystalline and, 631. 

Anorthite, synthesis of, 960. 


1330 


Anthemene,- a' hydrocarbon obtained 
from Roman chamomile, 37. 

Anthracene from water-gas tar, 549. 

remarkable formation of, 806. 

Anthranilcarboxylic and isatoic acids, 
experiments to establish the identity 
or otherwise of, 666. 

Anthranilic acid, preparation of, 159. 

Anthraquinone, an orthoquinone of, 
TRANs., 684. 

some derivat:ves of, TrRans., 679. 

Anthraquinonemonosulphonic acid, dry 
distillation of the - sodium -salt of, 
Trans., 679. 

Anthraxprotein, 178. 

Antimonic acid, potassium and: sodium 
salts of, 1184. 

Antimony bromide and iodide, heat of 
formation of, 1101. 

delicate tests for, 1013. 

—— electrolytic estimation of, 191. 

—— estimation of, 297. 

—— tin and arsenic, electrolytic se- 
paration of, 932. 

—— —— qualitative separation of, 839. 

Antiseptic, phloroglucinol as an, 454. 

power, relation of,. to chemical 
constitution, 1016. 

Antiseptics, 612. 

— action of, on hjgher organisms, 
1085, 1253. 

Apatite, effect of heaton the optieal 
properties of, 26. 

—— from Amelia Co., Virginia, 126. 

—— from Logrozan (Spain), 30. 

—— from the granite of Kympusan 
Mountain, Kai, Japan, 221. 

—— manganese in, 640. 

Apochinine, 911. 

Apophyllite from Lancaster Co., Pa., 
960. 


Apoturmeric acid, 271. 

Apparatus for breaking electric circuit 
in an atmosphere of hydrogen, 3. 

—— for chemical laboratories, 13, 481, 
631, 1035. 

for collecting and analysing the 
gases dissolved in water, 691. 

~-— for continuous percolation with 
boiling liquids, 631, 835. 

for demonstrating the liquefaction 
of oxygen, 331. 

-—— for drying in a vacuum at higher 
temperatures than that of the 
atmosphere, 1035. 

for filtering in a vacuum or in a 

current of gas, 631. 

for fractional distillation under 

reduced pressure, 950. 

for lecture experiments, 215. 

for the correct reading of gas 


volumes over water, 1010. 
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Apparatus for the determination of 
vapour-densities at low temperatures, 


—— for the estimation of starch, 843. 

for the rapid estimation of hydro- 
gen peroxide, 430. 

—— new, for electrolysis, 715. 

—— new, for the constant production 

- of gas, 722. 

— to determine the equivalents of 
certain elements, 481. 

used for precipitating copper by 
electrolysis, improvement in, 597. 

Aqueous -vapour of hydrated salts, 
tension of, 213. 

— of salt solutions, tension of, 
862. 

Arabinose, a new acid from, 500. 

— and galactose, non-identity of, 
41. 

Arachidic acid, 508. 

Arbutin, 1096. 

Arbutose, 1096. 

Archil extract, detection of magenta in, 
1015. 

Argentammonium chloride and bromide, 
crystallised, 18. 

compounds, 18. 

—— phosphate, 18. 

Aromatic compounds, ‘nitration in the 
side-chains of, 662. 

hydrocarbons, new method of pre- 
paring, TRANS., 898. 

Arsenic acid, preparation of, 871. 

— — solutions, reduction of, by 
~means of sulphurous anhydride, 634. 
and arsenious acids, existence of 

compounds of, 871. 

antimony and tin, 

separation of, 932. 

—— —— qualitative separation 
of, 839. 

—— compounds of platinum and, 728. 

— delicate tests for, 1013. 

— detection of, in presence of 
antimony, 838. 

estimation of, in iron and iron 

ores, 838. 

of, in judicial cases, 439. 

separation of, from antimony and 

tin, 86. 

trifluoride, 121. 

Arsenious anhydride, compounds of, 
with potassium bromide and iodide, 
723. 

oxide, action of nitric acid on, 

Trans., 196, 197. 

change of, from the amor- 
phous to the crystalline condition, 
871. 

—— — compounds of, with potassium 
chloride, bromide, and iodide, 955. 


electrolytic 
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Artemisia gallica, chemical composition 
of, 684. 

Asarone, 669. 

Aseptol, 1016. 

——— as an antiseptic, 1166. 

Ash-determinations, 598. 

Asparagine, action of methyl iodide on, 
968. 

— as a plant-constituent, 1007. 

—— influence of, on the animal organism, 
409. 

—— influence of, on the elimination of 
albumin, 412. 

quantitative estimation of, 935. 

Aspartic acid, 968. 

—— —— optically inactive, 377. 

hydrochlorides of normal 
ethereal salts of, 885. 

Asphalt, manufacture of, 309. 

Assimilation, activity of, by leaves, 
289. 

Astacus fluviatilis, uric acid from the 
green glands of, 680. 

Astracanite, 732. 

Atmospheric absorption, amount of, 319. 

Atomic valency, Proc., 122. 

—— weight and physiological function, 
relation between, 1150. 

gravitation and, 722. 

weights of carbon, phosphorus, tin, 

and zine, 348. 

—— the unit adopted for, TRANs., 
426. 

Atripaic acid, a new organic acid from 
the sugar-cane, 653. 

Atropa belladonna, estimation of the 
alkaloids in the root of, 448. 

Atropine, detection of, 448. 

Atroxindole, 529. 

Augites from phonolites and similar 
rocks, chemical composition of, 34. 

—— of noteworthy composition, 735. 

— of the Kaiserstuhl mountains in 
Baden, 734, 

Auric chloride, action of phosphine on, 
875. 

Auto-accumulator, 854. 

Avogadro’s law, an elementary demon- 
stration of, 13. 

Azinsuccinic acid, «- and @-, derivatives 
of, 886. 

Azoacetoaceticbenzoic acid, 788. 

a amido-, derivatives of, 384, 

— — relation of diazobenzene- 
anilide to, TRANS., 917. 

—— diamido-, and homologues, forma- 
tion of, from diazobenzeneanilide, 
Trans, 923. 

—— dimeta- and dipara-diamido-, 1131. 

——— and di-nitro-, reduction of, 
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Azobenzene, nitration of, 789. 


triamido-, 1131. 

Azobenzeneazoethyl-8-naphthylamine, 
168. 

Azobenzenenitrolic acids, 894. 

Azobenzeties, nitro-, 894. 

Azobenzenesulphinic acids, 984, 1139. 

Azobenzenethiosulphonic acids, 934, 
1139. 

Azo-compounds, 385. 

—— — mixed, 157. 

secondary and tertiary, re- 
searches on, No. III, Trans., 657. 

Azo-cumic acid, derivatives of, 390. 

Azo-derivatives, 904. 

Azo-dyes, combination of, with hydrogen 
sulphites, 987. 

—— —— iodated, 673. 

—— -—— preparation of, 945, 1172. 

yellow, preparing, 853. 

Azomalonicbenzoic acid, 788. 

Azomethylphenyl, 1061. 

a-Azonaphthalene, and the melting point 
of the amido-compound, 545. 

Azonitrolic acids, reduction of, 789. 

Azonitromethanebeuzoic acid, 788. 

Azophenylacetic acid and its salts, 661. 

Azoresorcinol, 776. 

Azoresorufin, 776. 

Azotimeter, Zulkowsky’s, modification 
of, 593. 

Azotine, 424. 

Azotoluidine and its salts, 975, 1128. 

Azoximes, 895. 

Azoxybenzene, resolution of, TRANS., 
923. 

Azoxyisopropylbenzoic acid, 390. 

Azoxybenzenesulphonic acids, and salts 
of, 984. 

Azoxytoluidine, 974. 

and its salts, 1128. 

Azylines, 895. 


B. 


Bacillus subtilis, chemistry of, 287. 

tuberculosis, influence of culture 
fluids and reagents on the growth of, 
578. 

Bacteria, 578. 

— of the genus tyrothrix and their 
spores, action of various compounds 
on, 289. 

Barium chloride, preparation of, 19. 

—— nitrosulphate, existence of, TRANS., 
364 


Barks, various tannin-yielding, 946. 

Barley, changes occurring in, during 
malting, and in the manufacture of 
spirits, 617. 

crop of 1883, experimental, 1259. 
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~— influence of calcium sulphide on, 

54. 

—— malting, properties of, 1169. 

—— manuring, wit. 
1169. 

— quality of, for brewing, 1169. 

—— steeping ofj' 1273.’ 

Barleys of different countties, compari- 
son of, 422. 

Barosma crenata, examination of! the 
leaves of, 1142. 
~—— ftom Mittélagger ‘and Pésea, 

3. 


Base, new, occurring in the animal 
organism, 566. 
Bases, crystalline; from methyl-violet, 
895. 
derived from pyrfoline, 1242: 
qualitative estimation of, without 
hydrogen sulphide, 1012. 
Basic nitrates, 634. 
salts, investigation of, 351. 
Battery with a circulating liquid, 714. 
with two liquids, 853. 
Bauxite from Langsdorf, 357. 
Beakers, glass, toughened, Proc., 86. 
—_— —— action of sulphuric acid 
on, Proc., 87. 
Bean crop of 1884, experimental, 1258. . 
Beef, extract of, changes produced by 
4 growth of bacilli in solutions of, 
287. 
—- fat, examination of, 446. 
Beer, white, reddening of, 1169. 
Beers, American, nitrogenous conténts 
of, 204. 
Beeswax, non-acid constituents of, 962. 
Beet, cultivation of, 184. 
at Grignon in 1884, 423. 
—— direct estimation of sugar in, 842.’ 
—— growth of, 685. 
manured with phosphates, 1157. 
—— manuring, 429. 
new process of extraction of, 464. 
— parallel experiments on peat com- 
post and Chili saltpetre as manures 
for, 429. 
—- simple estimation of sugar in, 
1163. 
topped and untopped, keeping of, 
009 


—— vegetation of, in the second year, 
juice, purification of, by means of 
magnesia and alumina, 1021. 
recovery of, by lime, &c., 709. 
—— —— use of lime in the separation 
of, 1170. 
mark sections, dried washed, pre- 
servation of, 685. 
molasses, occurrence of leucine and 
tyrosine in, 245. 


oe 


hh sodium nitrate,’ 
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Beetroot pulp, exhausted, influence of, 
on cow’s milk, 73. 

—— seed, large and small hulled, ger- 
mination of, 832. 

Beetroots, absorption of water by, 928. 

—— loss of sugar in, when stored, 102. 

Beet sections, ensiled, feeding milch 
cows -with, 833. 

— seed as-fodder for cattle, 425. 

—— peculiarities and cultivation 
of, 587. - 

Beets, formation of sugar in, 75. 

— shaded and unshaded, 1155. 

various, cultivation of, 424. 

Bengal lights, use of magnesium for, 
1172. 

Benzal. chloride, a- and §-trichloro-, 
770. 

Benzaldehydé, action of, on nitrome- 
thane and nitroethane, 160. 

—— compounds of, with aniline hydro- 
chloride, and with stannic chloride, 
528. 

—— metachloro-, preparation of, 1136. 

metanitro-, action of aldehyde on, 
791. 
—— paranitro-, 661. 
action of aldehyde on, 527. 
a+ and 8-trichloro-, and the oxida- 
tion of the 8-compound, 770. 

Benzaldehyde-green, preparation of 
some dyes from, 311. 

Benzaldiacetonamine and its derivatives, 
503. 

Benzaldibenzoylacetic acid, 1238. 

Beénzaldoxime, paranitro-, paramido-, 
662. 


—_—— 


'Benzalmalonic acids, nitro-, TRANS., 


155. . 
Benzalphthalethimidine, 1229. 
Benzalphthalimidine and its nitro-deri- 
vative, 1229, 1230. 

Benzamide and its derivatives, 895. 
melting point of, 1143. 
orthamido-, derivatives of, 661. 

Benzamidine, action of acetic anhy- 

dride on, 158. 
— action of ethyl acetoacetate on, 
159. 
a- Benzamido-8-naphthol, 659. 
Benzamidophenol, 658. 
Benzamsebacic acid, 534. 
Benzamsuccinamide, 533. 
Benzamsuccinanilide, 533. 
Benzamsuccinic acid, 533. 
Benzanilide hydrochloride, 979. 
Benzaniline, constitution of, 154. 
Benzazoethyl- a- and 8-naphthylamine, 
168. 

Benzene, action of ethyl diazoacetate 
on, 1208. 

— boiling, action of chlorine on, 52. 
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Benzene, bromo-, preparation of, from 
aniline, 149. 

—— —— vapour-pressures of, TRANS., 
646, 655. 

chloro-, vapour-pressures of, 
TRANS., 642, 654. 

— crude, presence of isocyanates in' 
the first running of the ‘distillation 
of, 463. 

—— derivatives obtained bythe action 
of carbonic oxide on potasstum-, 1127. 

— description and measurement of 
the spectrum of, Trans., 694. 

—— disulphoxide, 798. 

—— hexabromide, and hexschloride, 
preparation of, 1126. 

— f-hexachloride, 518. 

—— hexachloride, isomeride of, 52. 

—— isodinitro-, reduction of, 660. 

— metadinitro-, action of potassium 
cyanide on, 656. 

— nucleus, identity of the two ortho- 
positions in, 972. 

— ortho- and para-dinitro-, action'of 
potassium cyanide on, 657. 

— ortho- di-derivatives, migrations in, 


—— 


—— orthodinitro-, separation of, from 
its isomerides, 657. 

—— preparation of homologues: of, by 
aid of aluminium chloride, 769. 

—- series, isomerism in, 628. 

—— theory, 251. 

Benzeneazo-a-naphthol, identity of, with 
a-naphthaquinonehydrazide, 391. 

Benzeneazo-a- and §-naphthol, para- 
nitro- and paramido-, TRANS., 661. 

Benzeneazophenol, paranitro-, and par- 
amido-, TRANs., 658, 659. 

Benzeneazophenyl - 8 - naphthylamine, 
168. 


Beuzeneazoresorcinol, paranitro- and 
paramido-, TRANS., 660. 

Benzeneazosalicylic acid, paranitro-, and 
paramido-, TRANS., 666, 667. 

Benzenehydrazinesulphonic acid, nitro-, 
and amido-, 1216. 

Benzenesulphone, 535. 

Benzenesulphonic acid, metadinitro-, 
unsymmetrical, 665. 

— —— nitrobromo-, 1234. 

trinitro-, 1232. 

Benzenesulphonic acids, amido-, oxida- 
me of, by potassium permanganate, 

84, 


——— 


Benzenetetracarboxylic acids, constitu- 
tion of, and preparation of, from du- 
rene, 166. 

Benzenyl-«-amido-8-naphthol, 659. 

Benzenylamidoxime, action of acetic, 
propionic, and butyric acids, chlo- 
rides, and anhydrides on, 897. 


_ Benzenylazoximethenyl, 
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Benzenylamidoxime, action of anhy- 
drides of bibasic acids on, 1219. _ 
—— action of ethyl chlorocarbonate and 
of carbonyl chloride on, 1216. 

—— action of sodium amalgam on aque- 
ous solutions of, 895. 

— derivatives of, 895. 

—— —— relations of, to the benzhydr- 
oxamic group, 790. 


_—— ethyl ether, 790. 


—— metanitro-, and its derivatives, 
896. 

—— —— derivatives of, 1217. 

Benzenylamidoximebenzenyl, 
amido-, 1217. 


met- 


'Benzenylamidoximecarboxylic acid and 


its ethyl salt, 1227. 
Benzenylazoximebenzenyl, 
and derivatives of, 1217. 
metanitro-, 897. 
Benzenylazoximebenzenylorthocarbo- 
xylic acid and its salts, 1219. 
Benzenylazoxime carbinol and its de- 
rivatives, 1217. 
Benzenylazoximepropenylcarboxylic 
acid and its salts, 1219. 


metamido-, 


metanitro-, 
897. 
Benzenylbenzamidoalizarin, 1069. 
Benzenyldiphenylamidine, 979. 
Benzenylethoxime chloride, 790. 
Benzenylethoximidoethy] ether, 790. 
Benzhydroxamic group, relations of, 
to  benzenylamidoxime-derivatives, 
790. 
Benzil and acetone, action of potash on 
a mixture of, Trans., 21, 27, 33. 
—— and acetophenone, action of potash 
on a mixture of, Trans., 34, 35. 
—— condensation-compounds of, with 
ethyl alcohol, Trans., 90. 
— derivatives, 1067. 
Benzilam and its nitration, 1067. 
Benzilimide, constitution of, 1067. 
Benz-8-naphthylamide, 990. 
Benzoic acid, action of chromium hexa- 
fluoride on, 1224. 
— metanitramido-, 
potassium cyanate on, 54. 
occurrence of, in coal-tar 
oils, 792. 
—— —— orthonitro-, derivatives of, 
263. 
— acids, amido-, three, conversion of, 
into phthalic acids, 981. 
— —chloro-, bromo-, and fluor-, 
preparation of, 788. 
— — nitro-, conversion of the three 
nitranilines into, 981. 
Benzoin, Siamese, 620. 
Benzoinanilide and 
1067. 


action of 


its derivatives, 
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Benzonitrile, decomposition of, by fum- 
ing sulphuric acid, 52, 142. 
metanitro-, 896. 
Benzophenone, derivatives of, 1236. 
orthonitro- and orthamido-, 1236. 

Benzoquinone and a-naphthaquinone, 
behaviour of, towards sulphuric acid, 
802. 

Benzoylacetic acid, and some of its 
derivatives, Parts If and III, Trans., 
240, 262. 

—— —— paranitro-, derivatives of, 
794. 

Benzoylacetocarboxylie acid, action of 
phenylhydrazine on, 797. 

Benzoylacetonamine, 1237. 

Benzoylacetone, preparation and deriva- 
tives of, 1237. 

Benzoylacetophenone, preparation of, 
Trans., 251. 

Benzoylamidoethylbenzene, ortho- and 
para-, 256. 

Benzoylbenzenetetracarboxylic acid, 254. 

Benzoylearvoxime, 1058. 

Benzoylecgonine, 997. 

and its conversion into cocaine, 
1249. 

Benzoylethylaniline, 784. 

Benzoylhomoconic acid and its salts, 
176. 

Benzoylhomopiperidic acid, 176. 

8-Benzoylhydrocinnamic acid, TRANs., 
32. 

Benzoylimidocoumarin, 898. 

Benzoylisodurene, 253. 


Benzoylisopropylorthocarboxylic acid, 
268 


Benzoylmethylaniline and its nitro- 
derivatives, 783. 

Benzoylmethyl «- and 8-naphthylamine, 
784. 


Benzoylparatoluic acid, 261. 
Benzoylphthaloparatoluide, 155. 
Benzoylphthalopseudocumidic acid, 154. 
8-Benzoylpropionorthocarboxylic acid 
and its salts, 267. 
Benzoylpseudocumidine, derivatives of, 
154. 
Benzoylthiodiphenylamine, 1130. 
Benzoyltribromophenol and its nitro- 
derivatives, 890. 
Benzoyltrimethylene, TRANS., 840. 
action of hydroxylamine on, TRANS., 


Benzoyltrimethylenecarboxylic acid, ac- 
tion of hydrobromic acid on, TRANS., 
8-42. 

— —— and some of its salts, TRans., 
836. 

Benzoyltrimethyleneoxime, Trans., 845. 

Benzyl bromide, action of the copper- 
zine couple on, TRANs., 448, 
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Benzyl bromide, parabromo-, formation 
of, from parabromotoluene, 379. 
chloride, nitro-, reduction of, 770. 
orthonitro-, 52. 
cyanide, action of phthalic anhy- 
dride on, 902. 
ethers of brominated nitrophenols, 
and their behaviour on reduction, 
1209. 
Benzylamarine and _ its 
1132. 
Benzylarsines, 526. 
Benzylazoximebenzenyl, metanitro-, de- 
rivatives of, 1217. 
Benzylcinnamic acid, 987. 
Benzyleyanideorthocarboxylic acid and 
its salts, 532. 
Benzylene, a- and 8-, and a nitro-deriva- 
tive of, Trans., 450. 
Benzylhydroxanthranol, 1240. 
Benzylidene chloride, paranitro-, pre- 
paration of, 771. 
Benzylidenemethylphenylhydrazine, 
535. 
Benzylideneparadimethylphenylenedi- 
amine, 388. 
Benzylidenephthalide and its deriva- 
tives, 902, 1229. 
dibromide, 165. 
Benzylidene-rhodanic acid and its salts, 
40. 
Benzylindole, 543. 
Benzylindolecarboxylic acid, 543. 
Beuzylisodurene, 253. 
Benzylnarceine and its salts, 997. 
Benzylpheny lacetoximort hocarboxylic 
acid, 903. 
Benzylphenylnitrosamine, 
of, 543. 
Benzylphthalidine and its nitroso-deri- 
vative, 903. 
Benzylpseudoisatin, 543. 
Benzylquinoline, bromo-, halogen-deri- 
vatives of, 908. 
Benzylquinolinecarboxylic acid, 908. 
Benzylquinolinium hydroxide, 559. 
Berberine, detection of, 6U6. 
Bergamotte oil, adulteration of, with 
oil of turpentine, 1163. 
Bertrandite, 643. 
Beryl, occurrence of alkalis in, 490. 
Beryllia, solubility of, in a solution of 
ammonium chloride, 489. 
Beryllium, atomic weight of, 484, 1184. 
specific heat of, 1184. 
Bessemer converter, utilisation of the 
heat of the flame of, 1271. 
Betaine in cotton seed, 50. 
Betaines, 160. 
Bignonia catalpa, 272. 
Bile acids, behaviour of, with gelatin 
and gelatin peptones, 822. 


derivatives, 


preparation 
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Bile, bile salts, and bile acids, influence 
of, on amylolytic and proteolytic 
action, 999. 
Biliary acids, methods of estimating, in 
blood or urine, 577. 
Biliverdin, 676. 
Bismuth and pepsin, 712. 
—— antimoniates, 875. 
—— atomic weight of, 354. 
—— new compounds of, 653. 
subnitrate, nitric peroxide in, 354. 
trichloride, action of hydrogen 
phosphide on, 218. 

variation in the electrical resistance 
of, when placed in a magnetic field, 
469. 

Bisulphites, action of, on chlorates, 207. 

Bitumens, origin of, 488. 

Bituminous coals, from Alabama, Ten- 
nessee, and Kentucky, analyses of, 
1185. 

Blast furnace, phosphorus in, 616. 

—— consumption of fuel in, 200. 

Blasting powder, 315. 

Bleaching powder, constitution of, 19. 

Blood, action of potassium nitrite on, 
682. 

amount of sugar and reducing sub- 
stances in, under various circum- 
stances, 829. 

—- colouring matter of, 69, 825. 

decomposition products of the 
colouring matters of, 826. 

—— fibrin ferment in, 1253. 

—— plasma, soaps as constituents of, 
573. 

—— studies on, 71. 

sugar in: its source and significa- 
tion, 411. 

Blowpipe reagent, new, 596. 

silver iodide as, 1157. 

Bodily labour, influence of, on the elimi- 
nation of nitrogen, 412. 

Boiling of liquids in a vessel contained 
in a water-bath, 474. 

Boiling point and pressure, 1176. 

Kahlbaum’s so-called “ spe- 
cific remission’’ as an expression of 
the dependence of, on atmospheric 
pressure, 717. 

—— points and melting points as re- 
lated to chemical composition, 329. 

— — of saline solutions, 331. 

—— —— relation between critical and, 
859. 

Bojanus in Anodonta, examination of 
the organs of, 921. 

Bombyx mori, chemical changes attend- 
ing the development of the embryo in 
the eggs of, 1000. 

Bone-meal, investigation of, 851. 

Borates, natural, 28. 


_ 


_ 
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Borax deposits in California and 
Nevada, 957. 

Boric acid, action of, on calcium car- 
bonate in the cold, 484. 

—— —— non-voleanic origin and origin 
of, 876. 

Borneol, reduction of camphor to, 991. 

Boronatrocalcite, Chilian, 846. 

Bottle-glass, action of dilute acids on, 
459. 

Bottles for reagents, 835. 

Bournonite, 220. 

Brain, relation of phosphoric acid to 
nitrogen in urine during feeding with, 
283. 

— substance, new method of proxi- 
mate resolution of, 918. 

—— —— of the horse, composition of, 
918. 

Brazilein, preparation of, 907. 

Brazilin, aceto- and bromo-derivatives 
of, 907. 

Bread, gluten-, estimation of starch in, 
299 


Breadstuffs, growth of, in various lati- 
tudes, 78. 

Brewing, progress in, 1169. 

—— water, 1169. 

Brochantite, artificial, analysis of, 1117. 

Bromination of aromatic compounds, 
influence of light on the course of 
chemical reactions in, 888. 

Bromine as a test for quinine, narcotine, 
and morphine, 96. 

—- carriers, 1182. 

—— chlorine, and iodine, exchange of, 
between organic and inorganie com- 
pounds, 34, 35. 

— estimation of, in organic com- 
pounds, 1162. 

— iodine, and chlorine, detection of, 
295. 

—— quantitative separation of chlorine 
and, 836. 

—- substitution, thermochemistry of, 
627. 

Bromoform, preparation of, 463. 

Bronze, Weiller’s silicon-, 308. 

statues, cause of the blackening of 
the patina of, 1270. 

Bronzes, Indian, and their patinas, some, 
analyses of, 100. 

Japanese, analyses of, 204. 

Bronzite from South Africa, composi- 
tion of, 132. 

Brown coal of Istria and Dalmatia, 125. 

Brucine, 564, 565. 

— action cf chromic mixture, and of 
phosphorus pentachloride on, 276. 

— action of hydrochloric acid on, 63. 

—— constitution of pyridine-derivatives 
from, 273. 


1336 


Brucine, hydrobromide, action of bro- 
mine on, 911. 
—— microchemical test for, 449. 
oxidation-product of, 819. 
—o action of, TRANS., 


relation of, to strychnine, 1146. 
Briicke’s acid, 824. 
Bryonin, detection of, 606. 
Bunsen-battery, -suppressionof nitrous 
fumes from, 854. 
Bunsen-burner; a modified; TRANs., 
378. 
Bunsen’s salt, 365. 


Burette for solutions which ‘are easily. 


reduced and which attack indiarubber, 


835. 

Butaldehyde, 138. 

Butenylglyceryl chlorhydrins; 1046. 

Butter analysis, 446. 

methods of, 197. - 

—— —— notes on Reichert’s method 
of, 197. 

—— estimation of, in cream, 844. . 

examinations of, 196. 

—— from cow’s, goat’s, and ewe’s milk, 
composition of, 309. 
—— Koettstorfer’s method for the ex~ 
amination of, for foreign fats, 300. 
-—— made by different processes, quality 
of, 105. 

— melted, 1171. 

—— new conserving agent for, 612. 

—— tests for, 695, 696. 

yield of, from fresh and stale 

cream, 620. 

Butter-fat estimations, Soxhlet’s arzo- 
metric, 603. 

Butterine, tests for, 696. 

Butyl alcohol, trichloro-, action and 
fate of, in the animal organism, 283. 

Butylenedicarboxylic acids, 754. 

Butylenes, action of chlorine on, 645. 

—— separation of, 495. 

Butylglycidice acid, 651. 

Butylmalonic acid, normal, 44, 

Butyl-nitrous acid, 647. 

Butyric fermentation in the diffusion 
vessels of sugar factories, 464. 

Butyrolactone and its ethyl-derivative, 
374. 

Buxus sempervirens, parabuxinidine, a 
fourth alkaloid from, 177. 

Bye-prodnet obtained in the preparation 
of diallyl carbinol, composition of, 237. 


C. 


Cabbage oil from Brassica, sp., 1022. 
Cadmium, action of, on ammonium 
nitrate, 1039. 
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Cadmium, electrolytic estimation of, 
190 


—— estimation of, 1094. 

—— hydroxide, crystallised, formation 
of, 1183. . 

—— new method of separating copper 
from, 193. 

—— proportion of, in zinc-dust, 461. 

-—— separation of, from copper, 1012. 

Caffeine chloriodide, and its hydrochlor- 
ide, 1250. 

and its derivatives, 995. 

—— methylhydroxide, and its pro- 
ducts of decomposition, 674. 

Caffetannic acid in Virginia creeper 
(Cissus ginquefolia), 1255. 

Calaite, pseudomorphous after apatite, 
from California, 958. 

Calcium, acetate, valuation of, 1014. 

— carbonate, action of boric acid on, 
in the cold, 484. 

—— chloride drying tube used in 
elementary analysis, modification of, 
687. 

—— —— obtaining hydrochloric acid 
from, 705. 

—— hydrosulphide, preparation of, in 
the wet way, TRANS., 485. 

oxide and carbonate, volumetric 
estimation of, 296. 

—— phosphate, origin and formation 
of masses of, in sedimentary rocks, 
their relation to the iron ores and 
clays of the siderolithic horizon, 127. 

some sulphur compounds of, 
TRANS., 478. 

—— sulphate, solubility of, in saline 
solutions, 1183. 

— sulphide, influence of, on barley, 
1154. 

—— —— preparation of, in the dry 
way, TRans., 480. ~ 

—— thiocarbonate, TRANs., 486. 

Caledonite, Russian, 1186. 

Calorimetric investigations, 857, 949, 
1252. - 

Camphanic acid and its derivatives, 663. 

Campholactone, 669. 

Campholenic acid and its calcium salt, 
1241. 

— — so-called, 173. 

Camphor, bromonitro-, 270. 

— constitution of, 395. 

—— derivatives, 1071. 

— crystallographic properties 
of, 1141. 

— monochlorobromo-, 668. 

—— monochloromonobromo-, an iso- 
meric, 806. 

— motions of, on the surface of water, 
951, 1180. 

—— reduction of, to borneol, 991. 
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Camphor, trichloro-, preparation of, 58. 

— oil, chemical examination of the 
cunstituents of, TRANs., 779. 

—— Japanese, 270. 

Camphoric acid, heat of solution of, 
1178. 

Camphorogenol, Trans., 793. 

Camphoronic acid, 59. 

and its salts, 395, :807. 

Camphoroxime, anhydride of,-and its 
derivatives, 1071. 

Canarine, preparation of, 365. 

Cane-sugar, action of neutral salts, and 
of temperature on the inversion of, 
1181. 

action of the succinic acid ferment 
on, 1152. 

— inversion of, 882. 

— manufacture of, from starch, 1274. 

Canned goods, poisoning by,’ 1016. 

Caoutchouc, substitute for, 712. 

—— vulcanised, analysis of, and esti- 
mation of the sulphur in the same, 841. 

Capillarity of liquids at the boiling 

oints, constants of, and remarks on, 
17, 721. 

—— of members of homologous series, 
relation between constants of, and 
their specific gravity, 1180. 

—— of saline solutions, constants of, 
1105. 

—— specific gravity, and cokesion, rela- 
tion between, 1180. 

Capillary attraction, 112. 

— — separation by, 477. 

— constants of certain: aqueous and 
alcoholic solutions, 866. 

constants of liquids and cohesion 
of solids, 866. 

gas absorption, 867. 

meniscus angle, influence of tem- 
perature on, 1033. 

—— phenomena in relation to constitu- 
tion and molecular weight, 116. 

—— tubes, rise of solutions in, 115. 

Caprolactone, action of sodium ethylate 
on, 375. 

Caprylbenzene, paramido-, and its deri- 
vatives, 523. 

Caramel, testing for, in wines and spirits, 
604. 


Carbamide, action of ethyloxalic chloride 
on derivatives of, 1195. 

—— apparatus for estimating, and 
Liebig’s method forthe estimation 
of, 610. 

— derivatives of, 246, 

—— estimation of, by bromine, 450. 

—— excretion of, by the human .stb- 
ject, 830. 

—— sources of error in the titration of, 
with mercuric nitrate, 702, 
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Carbamide, titration of, 450. 

Carbamidoazobenzene, 660. 

Carbanilidocyanmethine, and mono- 
bromo-, 961. 


. Carbimidamidobenzoyl, 1227. 


Carbohydrates in human liver, 679. 
—— phenols as reagents for, 694. 
—— which form jellies, classification of, 


Carbon arid some of i its compounds, 
reactions with, 119. 

—— atomic weight of, 348. 

—— behaviour of the different modi- 
fications of, towards iron at an elevated 
temperature, 725. 

—— bisulphide, action of baryta-water 
on, 137. 

— — action of direct sunlight on a 
mixture of nitric acid with, contained 
in sealéd tubes, 1110. 

—— —— antiseptic properties of, 97. 

—— —— in aqueous solution as a 
remedy for phylloxera, 77. 

—— —— preparation of standard solu- 
tions of, 84. 

— — solubility af, in water, 630. 

some reactions of, and its 
solubility in water, 137. 

— — use of, in prisms, 853. 

—_ vapour-pressures of, TRANS., 
653. 

Carbon-chains, closed, synthetical form- 
ation of, Trans., 801. 

Garbon, chlorophyll in the living cell, 
and assimilation of, 182. 

Carbon-compounds, .-certain, heats of 
combustion of, 326, 327. 

— — electrical conductivity of, 
624. 

— relation between the mole- 
cular structure of, and their absorption 
spectra, TRANS., 685. 

— electro-deposition of, 110. 

— estimation of, in iron :and steel, 

: 1161. 
—— hydrate from cast-iron,’42. 
oxidation of, by the electrolysis of 
a solution of ammonia, 1125. 

Carbonates of the alkaline earths, rate 
of formation..of,.in relation to time, 
mass, and nature of the bodies used 

‘for precipitation, 480. 

Carbonic acid gas, decomposition of, by 
the electric spark, Trans., 571. 

— — solution, determination of 
specific gravity of, 215. 

—— anhydride, absorption of radiant 
heat by, 626. 

— —— compressed, action of, on 
glass, 868. 

condensation of, on glass, 


214, 


Carbonic anhydride, electric conductivity 
of solution of, 212. 

—— —— pure, apparatus for preparing, 
634. 

—-- reduction of, to carbonic 

oxide by carbon, 1036. 

— specific heat of, at high pres- 

sure, 7. 

oxide, co-operation of water in the 
combustion of, and. formation of 
hydrogen peroxide during such com- 
bustion, 1108. 

— —— hygienic importance of, and 
its detection, 415. 

liquid, 14. 

— —— solidification of, 475. 

Carbons for electric lamps, preparation 
of, from furfuraldehyde or fucus- 
aldehyde, 1267. 

Carbony] affinities of carbon, 136. 

Carbonyldibenzenylamidoxime, 1217. 

Carbonylphenylorthophosphoric mono-, 
and di-chloride, orthochloro-, 1062. 

Carbonylpyrroline, 809. 

action of heat on, 1143. 

Carbonylsulphamyl, chloro- and amido-, 
512. 

Carbonyltriphenylguanidine and _its 
hydrochloride and nitrate, 1196. 

Carbopyrotritartaric acid, salts of, 248. 

Carbostyril, derivatives of, 989, 1235. 

— nitration of, 1138. 

——a-, 8-, and y-nitro-, and y-amido-, 
1139. 

Carbothiamidocyanobenzoyl, 1226. 

Carboxamidocarbimidoamidobenzoie 
acid, 1225. 

Carboxamidocyanamidobenzoyl, 1226. 

Carboxycinnamic acid, para-, and its 
derivatives, 799. 

Carboxylic acids from synthetically pre- 
pared pyridine bases, 60. 

Carmine, 1076. 

Carminic acid as a reagent for alkalis, 
931. 

Carnine, 674, 920. 

Carrots, digestibility of,. with hay and 
oats by the horse, 72. 

Cartilage, chemical constitution of, 
405. 

of certain invertebrates, compo- 
sition of, 1251. 

Carvacrol, derivatives of, 659. 

Carvoxime, 1210. 

Carvoxime-derivatives, 1058. 

Casein, estimation of, in cow’s milk, 936. 

—— in milk, 1083. 

separation of, from albumin. in 

human milk, 845, 1015. 

the sulphur of, 914. 

Casein-glue, a substitute for gum arabic, 

1024, 
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Casks, enamelling, 316. 

Cassiterite from Irish Creek, Rock- 
bridge Co., Virginia, 488. 

from King Co., N. Garolina, analy- 

sis of, 126. 

in the Greifenstein granite, 1185. 

Cast iron, influence’of silicon on the 
properties of, TRans., 577, 902. 

selective alteration of the 
constituents of, TRANs., 474. 

Cast steel, calorimetric study of the 
effect of tempering and hammering 
on, 856. 

Castor oil, occurrence of pimelic acid 
amongst the oxidation-products of, 
AL. 


residue obtained by the dis- 
tillation of, in a vacuum, 373. 

Catalpic acid, 272. 

Catalytic action; a: particular case of, 
481. 


Catechol, new mode of formation of, 
1059.. 

Cathartic acid, 991. 

Cathodes; unequal. electric- conduction 
resistance at, 324. 

Cattle cake, estimation of oil in, 844. 

diseases, various, 73. 

Cayenne pepper, chemical composition 
and testing of, 452. . 

Celestine from Transylvania, analysis 
of, 735. 

—— preparation of strontium hydroxide 
and sulphide from, 458. 

“= nucleus, peptone-like constituent of, 
572 


Celluloid, manufacture of, 1096. 

Cellulose; assimilation of; 916. 

chloro-, formation of, electrochemi- 

cally, 208. 

digestion of, by the horse, 916. 

—— fermentation of, especially with 
reference to its solution in the ali- 
mentary canal, 178. 

optieal inactivity of, 237, 500. 

rotary power of solutions of, in 
Schweizer’s solution, 369, 400. 

Cement; estimation of:alumina in, 441. 

Cemeteries, arsenic in the soil of, 1009. 

Cerealin, 678. 

Cereals, certain, cultivation and preser- 
vation of, 833. 

changes of the albuminoids in, 
when heated under pressure, 618. 

— Swedish and German, cultivation 
of, 422. 

Ceresine of Galicia, 487. 

Cerite, methods used for extracting 
cerium, didymium, and lanthanum 
from, 350. 

Cerite metals, chemistry of, III, Trans., 

879. 
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Cerium, atomic weight of, 217, TRans., 
880. 

oxides, action of hydrogen per- 
oxide on, 635. 

— sulphides of, 955. 

Cerussite from Maulmain, in Burma, 
1185. 

— crystals, accidental formation of, 
on Roman coins, 224. 

Cetane from cetyl iodide, TRans., 38. 

Cetyl alcohol, conductivity of, 855. 

— iodide, reduction of, with sodium 
amalgam, 736. 

Chairamidine and its salts, 64, 68. 

Chairamine and its salts, 64, 67. 

Chamomile, Roman, anthememe, a hy- 
drocarbon from, 37. 

Chaulmoogra seeds (Gynocardia odo- 
rata), 927. 

Chebulinic acid, 396. 

Cheese, digestibility of varieties of, 
1252. 

— Emmenthaler, some constituents 
of, 207. 

Chelamide (hydroxypyridine), 46. 

Chelidammic acid and its derivatives, 
46. 

Chelidonic acid and its derivatives, 45, 
47, 965. 

—— —— nitrogenous derivatives of, 
811. 

Chelidonine, detection of, 608. 

Chelihydronic acid and its salts, 45. 

Chemical action, influence of the di- 
luent, and the action of excess of the 
ingredients on the rate of, 480. 

influence of strain on, PRuc., 


—— affinity, determination of, in terms 
of electromotive force, 325, 721. 

change, no, lines of, 341. 

changes in their relation to micro- 
organisms, TRANS., 159. 

— composition, melting points and 
boiling points as related to, 329. 

— constitution, relation between re- 
fractive power and, 1097. 

— corrosion, relation of, to voltaic 
current, 324. 

—— decompositions, the critical point 
in, 1181. 

— equilibrium, a general statement 
of the laws of, 117. 

— laboratories, use of steam in, 
482. 

— reactions, influence of light on the 
course of, in the bromination of 
aromatic compounds, 518. 

Chicken-cholera, value of disinfectants 
in, 180. 

Children of ages varying from 5 to 15 
years, metabolism of, 409. 
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Chinese fixed oils, 1022. 

Chinine, 910. 

Chitin, 991. 

not exclusively epiblastic, 1251. 

—— occurrence of, in the cephalopoda, 
826. 

Chloracetates, physical properties of, 
1121. 

Chloral, detection of, in milk, food, &c., 
695. 

—— hydrate, action of metals on, 371. 

—— —— action of oxidising agents on, 
1048. 

—— —— condensation of, with tertiary 
amines, 976. 

detection of, 933. 

— —remarks by Friedel 
Troost concerning, 746. 

Chlorates, action of bisulphites on, 
207. 

—— new method of testing for, 430. 

Chlorides, action of bromine ony 632. 

bromides, and iodides, reactions for 
distinguishing, when mixed together, 
1010. 

—— replacement of two chlorine-atoms 
in, by oxygen, by means of anhydrous 
oxalic acid, 263. 

Chlorine, action of, on organic com- 
pounds in presence of inorganic 
chlorides, 36. 

Chlorine-atoms, two, replacement of, in 
chlorides by oxygen, by means of 
anhydrous oxalie acid, 263. 

and bromine, quantitative separa- 
tion of, 836. 

—— bromine, and iodine, detection of, 
295. 


—— 


and 


exchange of, between 

organic and inorgauie compounds, 34, 

35. 

carriers, 1182. 

decomposition of aqueous solu- 
tions of, in sunlight, 631. 

— electrolytic production of, 941. 

—— estimation of, in organic com- 
pounds, 1162. 

—— hydrate, dissociation of, 474. 

preparation of, from calcium 

chloride, 1017, 1268. 

—— from magnesium oxychloride, 
1016, 1269. 

— solubility of, in water, 865. 

— water, action of light on, 1173. 

Vortmann’s method for estimat- 
ing, in presence of bromine, 836. 

Chlorotoid from Morbihan, 1118. 

Chloroform, density of, at different 
temperatures, and the coefficient of 
expansion of, 631, 

— hydrate, 363. 

—— preparation of, 463, 


Chloroform, solubility of, in water, 630. 

Chloropal, variety of, from Albemarle 
Co., Virginia, 228. 

Chlorophyll, 1241. 

and a new colouring matter, from, 

670. 

and its compounds, 551. 

chemical and physiological .action 
of light on, 714. 

—— in the living cell and assimilation 
of carbon, 182. 

— solution, destruction of, by light, 
991. 

Cholera, changes in the chemical com- 
position of certain secretions during, 
576. 

formation of ptomaines in, 404. 

Cholestole, and its comparison with 
cholesterin, 1075. 

Choline, presence of, in hops, TRANS., 
298 


Chondroitic acid, 405. 

Chorionin, 1001. 

Chromammonium compounds, :23. 

Chromatology of the actinie, 1251. 

Chrome-mordanting process, new, 208. 

Chromic chloride, hydrate of, 352. 

reparation of, 23. 

Chromite from the Andaman Islands, 
1185. 

Chromium chlorate, use of, in cotton 
printing, 1272. 

compounds,-analogous to ferro- 

and ferri-cyanide of potassium, prepa- 

ration of, 737. 

estimation of, in alloys, 194. 

—— ores, from Servia, 730. 

sulphites, preparation of, 725. 

Chromocyanic acid, 738. 

Chromous chloride, heat of transforma- 
tion of, into chromic chloride, 1102. 

— hydrochloride of, 875. 

Chromy]-chloride, method of preparing, 
638. 

dichloride,.some reactions of, 23. 

Chrysaniline, 260. 

Chrysene, and its constitution, 1069. 

Chrysocolla from Etna, 643. 

from Gila Co., Arizona, analysis 
of, 130. 

Chrysofluorene, and the alcohol from it, 
1070. 

Chrysoglycollic acid, 1070. 

Chrysoketone, 1070. 

Chrysotile, analysis of, 490. 

— from Shipton, Canada, 361. 

Chyle, soaps as constituents of, 573. 

Cider-mark, use of, as manure and 
fodder, 834. 

Cider-must, application of the densi- 
meter to, 842. 

Cimolite from Maine, analysis of, 492. 
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Cinchine and its salts, 910. 
Cinchocereotin, 1076. 
Cinchol, and its acetate and propionate, 

1076. 
Cinchona alkaloids, 910, 1248. 
—— bark, assay of, 447. 
—— — so-called fat or wax from, 
1075. 
Cinchonamine and its derivatives, 64. 
—— physiological action of, 682. 
“— sulphate, physiological effect of, 
1. 
Cinchonic acid and its derivatives, 
560. 
—— halogen-derivatives of, 908. 
Cinchonine and other cinchona alkaloids, 
action of alkalis on, 1081. 
—— oxidation of, to cinchonic acid, 
560. 
Cinnabar, from Servia, 730. 
.Cinnamaldehyde, condensation-products 
of, with acetone, 1221. 
metanitro-, preparation and deriva- 
tives of, 791. 
ortho- and para-nitro-, preparation 
of, 1221. 

—— orthonitro-, condensation-products 
of, with,acetone, 1222. 

—— :phenylhydrazine-derivative 
of, 1222. 

—— paranitro-, 527. 

Cinnamenylacrylic acid, orthonitro-, and 
orthamido-, 1222, 1223. 

Cinnamenylvinyl methyl ketone and its 
derivatives, 1221. 

orthonitro-, 1222. 

Cinnamic acid, a-chloro-, formation of, 
a ethyl benzoylacetate, TRANS., 
257. 

— — derivatives of, 661. 

— — derivatives, nitration of, 1137. 

— —— hydrazines of, 540. 

meta- .and ortho-nitro-, and 

ortho- and para-amido, nitration of, 


1188. 

—_— a- ,and £-nitrorthamido-, 
1139. 

— — orthofluor-, 788. 

—— —— paradinitro-, and its methyl 


and ethyl salts, 1137. 
—— —— paranitro-, nitration of, 1137. 
Cinnamic ethereal salts, aromatic, de- 
composition of, by heat, TRANS., 
898. 
Cinnamodiacetonamine, 503. 
Citraconimide, mono- and di-bromo-, 
1126. 
Citramide, 138. 
Citramonamic acid, 138. 
Citrazinic acid, and its salts, 139. 
Citrene from camphor oil, TRans., 787. 
—— bromide, 550. 
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Citric acid, amides of, and their conver- 
sion into pyridine-derivatives, 138. 

—— — ethereal salts of, 1050. 

in Virginia creeper (Cissus 

ginquefolia), 1255. 

test for, 843. 

test for the presence of tar- 
taric acid in, 445. 

Citrodiamic acid and its salts, 138. 

Clays, Japanese, for the manufacture of 
ultramarine, 460. 

various, composition of, 1020. 

Clinochlore, percentage of water in, 642. 

Coal, brown, of Istria and Dalmatia, 
125. 

— chemical composition of, 876. 

—— composition and properties of, .in 
relation to the plants from which it is 
derived, 639. 

from Ruhr, composition and heat 

of combustion of, 1020. 

of Ronchamp, heat of combustion 
of, 848. 

Coal-dust, influence of, in colliery ex- 
plosions, 463. 

utilisation of, for gas regenera- 
tive furnaces, 1272. 

Coal-gas, calorific power of, in various 
states of dilution, 472. 

trimethylamine and pyrro- 

line from, 369. 

— utilisation of, for heating and 
cooking purposes, 1166. 

Coals, bituminous, from Alabama, Ten- 
nessee, and Kentucky, analyses of, 
1185. 

Coal-tar, phencls of high boiling point 
contained in, 667. 

colours, detection of, in wines 

by means of ammonia and amyl 

alcohol, 298. 

oils, oceurrence of benzoic 
acid in, 792. 

Cobalt and nickel, separation of, 840. 

electrolytic estimation of, 192. 

extraction of, from its ores, 204. 

malleable, preparation of, 308. 

Cobaltammonium compounds, 874, 1041. 

Cobaltous chloride, dissolved, spectro- 
scopic observations on, PRoc., 67. 

Cocaine, 565. 

—— action of, on the invertebrates, 
1002. 

anesthetic action of, 285. 

artificial, preparation of, 1249. 

constitution of, 912. 

—— physiological action of, 571. 

— hydrochloride, anesthetic action 
of, 415. 

Coccerin, 1045. 

Coeceryl alcohol, 1046. 

Coccerylic acid and its salts, 1046. 
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Coccusic acid, nitro-, synthesis of, 531. 

Cochineal, 1076. 

—— the wax and fat of, 1045. 

Codeine, new reactions for, 302, 1095. 

Cohesion figures, radiating and arbores- 
cent, 335. 

specific gravity, and capillarity, 
relation between, 1180. . 

Coke, reducing action of, on nitric acid, 
936: 

Colemanite, 224, 358, 730. 

crystalline form of, 876. 

— from California, 957. 

priceite, and pandermite, identity 
of, 1117. 

Collidine, Anderson’s, 557. 

B-Collidine hexahydride, physiological 
action of, 681. 

Collidinemonocarboxylic acid, 62. 

and its oxidation-products, 


60. 

Colliery explosions, influence of coal- 
dust in, 463. 

Colloids, coagulation of, 1146. 

thermal phenomena of, 1031. 

Colocynthein, detection of, 606. 

Colour impressions upon the retina, 
duration of, 468. 

Colouring matters, animal, 676. 

of ebony wood, 396. 

—— —- of leaves, 670. 

—— —— red, of wine and vegetables, 
1142. 

Colouring matters. See also Dyes. 

Columbates, containing earthy oxides, 
methods of analysing, 1012. 

Columbite from Craveggia, in Pied- 
mont, 732. 

in the Black Hills of Dakota, 360. 

Comanic acid, and dichloro-, 49. 

and its ethyl salt from cheli- 
donic acid, 965. 

Comazinic acid, 1244. 

Combustion furnace, a modified Glaser’s, 
1035. 

in dried gases, TRANS., 349. 

Comenic acid, nitrogenous derivatives 
of, 1203. 

Comma bacillus, odour and poisonous 
effects of the products of the fermen- 
tation produced by, 180. 

Compounds, new class of, analogous to 
the phthaleins, 539. 

rendered phosphorescent by the 
action of light or the electrical dis- 
charge, spectroscopic study of, 1098. 

— stability of, 114. 

Compressed gas manometers, correction 
of the numerical results given in a 
former paper on, 341. 

Conchairamidine and its salts 64, 68. 

Conchairamine and its salts, 64, 67. 
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Conchiolin, 826. 

Concusconidine, 69. 

Concusconine and its salts, 64, 66. 

Condensation, phenomena of, 114. 

—— use of, in fractionating apparatus, 
331. 

Conhydrine-derivatives, 401. 

Coniceidine, 563. 

a-Coniceine, preparation of, 562. 

a- and §-Coniceine and their deriva- 
tives, 401. 

y-Coniceine and its derivatives, 562. 

Conine, a new oxidation-product of, 
176. 

—— derivatives of, 402. 

—— group, 562. 

Constant temperatures, method for ob- 
taining, TRANS., 640. 

Contractile tissues, peculiarities of the 
chemical composition of, 920. 

Convallamaretin, 271. 

Convallamarin, 271. 

Convallaria majalis (Lily of the Valley), 
271. 

Convallarin, 271. 

Conylphenylcearbamide, 384. 

Conylphenylthiocarbamide, 384. 

Copellidine and its derivatives, 817. 

Copper, action of nitric peroxide on, 
TRANS., 633. 

—— and cadmium, separation of, 1012. 

and silver in the same solution, 

estimation of, 441. 

antimony alloys, electric conduc- 
tivity and other properties of, 323. 

— crystallised, from Schneeberg, 220. 

electrical resistance of, at very low 

temperatures, 1099. 

electrolytic estimation of, 190, 1095. 

of, in arsenical ores, 


slags, &c., 941. 

improvement in the apparatus used 

for precipitating, by electrolysis, 

597. 

iron junction, inversion of the 
electromotive force of, at a high tem- 
perature, 110. 

— new method for separating, from 
cadmium, 193. 

—— ores, decomposition of, 940. 
oxalates, potassium, sodium, and 
ammonium, action of light on, 1173. 

—— oxidation of, 22. 

oxides, 872. 

—— peroxide, 124. 

purification of, 1167. 

slow oxidation of, in presence of 

dilute sulphuric acid, or of a solution 

of ammonium carbonate, 1107. 

sulphate, basic, crystalline, 873, 
1113. 

—— — use of, to destroy mildew, 77. 
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Copper-zine couple, action of, on or- 
ganic bodies. Part X. On bromide 
of benzyl, TRANs., 448. 

Coptis trifolia, alkaloids of, 403. 

Cordierite, distribution of, in rocks, 
1190. 

Corn ensilage, composition of, TRANs., 
82. 

Cornutine, 821. 

Cotton, estimation of, in tissues, 96. 

printing, use of chromium chlorate 

in, 1272. 

seed, betaine in, 50. 

oil, detection of, in olive 


oil, 301. 

seeds, analysis of, 425. 

Coumalanilidic acid, monomethyl salt 
of, TRANS., 152. 

Coumalinic acid, derivatives of, 174. 

Couma]methamic acid, monomethy] salt 
of, TRANS., 154. 

Coumaric acid and 
663. 

Coumarin, action of hydrobromie acid 
and bromine on, 391. 

crystallography of, 901. 

Coumarins, substituted, 56. 

Coumarone, action of hydrobromic acid 
and bromine on, 391. 

Cowberry (Vaccinium vitis-idea), bitter 
principle of, 1254. 

Cows, ensilage maize for, 1149. 

milch, earth-nut cake meal com- 

pared with rye-meal as food for, 

1252. 


its derivatives, 


feeding with ensiled sugar- 
beet sections, 833. 

—— milking of, 1000. 

Cream, estimation of butter in, 844, 

Creaming by centrifugals on various 
systems, 1022. 

Creasote, detection of phenol in, 1013. 

Creatines, 819. 

Creatinine, detection of, in urine, 702. 

Creatinines, 819. 

Cresol, dinitro-, 1233. 

Cresoldiamine sulphate, 975. 

Cresoldisulphonic acids and their salts, 
1233. 

Critical point in chemical decomposi- 
tions, 1181. 

points, relation between, and boil- 

ing points, 859. 

temperature of liquids, Mende- 

léeff’s formula for the expansion of 

liquids, and Thorpe and Riicker’s 

formula for determining, from their 

coefficient of expansion, 859. 

volumes of liquids, 331. 

Crocein-scarlet, iodo-, 673. 

Crocetin from saffron, 60. 

Crocin from saffron, 59. 
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Croconic acid, hexahydroxybenzene-de- 
rivatives, and their relation to, 779. 

Crocose from saffron, 60. 

Crops, influence of the weather on, 80. 

Crotonaldehyde, «-y-dichloro-, action of 
zine-ethyl on, 497. 

a-Crotonic acid, 758. 

Crotonic acid and its salts, preparation 
of, 740. 

Crotonylenes, condensation of, 645. 

Crucible steel, 616. 

Cryohydrates, researches on, 337. 

Cryolite glass, 1019. 

Crystalline and anisotropic structures, 
difference between, 631. 

Crystallisation, 114, 215.. 

Crystals, coefficients of elasticity of, 
728. 

optical modifications produced in, 
by the action of heat, 622. 

—— pleochroic, explanation of the colour 
phenomena of, 621. 

symmetry and elasticity of, 1105. 

Cultivation, dependence of, on the depth 
of the soil, 80. 

influence of, on the moisture in the 
soil, 588. 

Cumenesulphonamide, 904. 

Cumenesulphonie acids: and their salts, 


Cumenol, 1215. 

Cumenylacrylic acids, nitro-, and their 
derivatives, 55. 

Cumenyldiamine, 893. 

Cumiec acid, nitro-, action of light on, 
794. 

Cumidine, derivatives of, 384. 

—— new, 383. 

—— —- and its derivatives, 1215. 

Cumy] ether,.776. 

¥-Cumylantipyrine, 818. 

Cumylearbamide, 1216. 

Cumylideneamido-dimethylaniline, 784. 

¥-Cumylmethyloxyquinizine, 818. 

Cuprea bark, new alkaloids of, 563. 

Cupreine, 276, 564, 997. 

Cupreol and its acetate and propionate, 
1076. 

Cupric oxide, decomposition of, by heat, 
21, 124. 

—— sulphate, a basic, 873, 1113. 

Cuprite, hemihedrism of, 358. 

Cuprodescloizite, 731. 

— oxide, absorption of oxygen by, 
23 


Curarine from Strychnos toxifera, 997. 

Curcumin, and mono- and di-aceto-, 
271. 

Curd soaps, preparation of, 944. 

Currents, alternating, trustworthiness 
of, for measuring electrical resistances, 
856. 
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Cutose, 369. 

Cyanamide, preparation of, 739. 

Cyanamidobenzoylearboxylic acid, 1226. 

Cyananiline and some of its derivatives, 
1069. 

Cyanates, aromatic, reactions of, 773. 

Cyanbenzylidenephthalide, 902. 

Cyanethine compounds, action of etliyl 
chlorocarbonate on, 140. 

derivatives of, 235. 

carbamide, 140. 

— carbanilide, 140. 

Cyanhydrins of nitroso-compounds, 
1212. 

Cyanide solutions, a reddish coloration 
of, 233. 

Cyanides, detection of, in presence of 
compound cyanides, 196. 

Cyanine, 673. 

Cyanite, crystallographical examination 
of, 733. 

Cyanmethethine and its derivatives, 


Cyanmethine, derivatives of, 961. 

Cyanocarbimidamidobenzoic acid, de- 
rivatives of, 1225. 

Cyanocarboxamidobenzoic acid, 1226. 

Cyano-derivatives containing oxygen, 
volatility of, 880. 

Cyanogen, detection of, 297. 

estimation of, in gaseous mixtures, 
933. 

—— gas, preparation of, 880. 

—— iodide, action of sulphuric acid on, 
645. 

persulphide, 1193. 

Cyanphenine, preparation of, 142. 

Cymene, action of chlorine on, 655. 

Cymenes, chloro-, and their derivatives, 
655. 

Cynene and its halogen-derivatives, 
172. 

Cyneol and its derivatives, 171. 

Cyst formed under the tongue, analysis 
of the contents of, 285. 

Cysteine, fate of, in the animal body, 
922. 

Cysteines, 514. 

Cystine, 140, 822. 

not present in normal human 

urine, 830. 


D. 


Damourite, from Maine, analysis of, 
491. 

Daniell’s cell of small internal resis- 
tance, 469. 

re'ation between the electro- 


motive force of, and the strength of 
the zine sulphate solution, 321. 


422 


» 


v 
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Dari, as a source of alcohol, 102. 

“ Darmena,” 108. 

Daturine, preparation of, from stra- 
monium seed, 820. 

Decylenic acid and its salts, 650. 

Decyllactone, 650. 

Dehydracetic acid, 515. 

constitution of, TRANS., 


277. 


derivatives of, 761. 
Dehydracetonebenzyl, TRaNs., 22, 26, 
28. 


reactions of, TRANs., 29. 
Dehydracetonedibenzil, TRANs., 26, 34. 
Dehydracetonephenanthraquinone, 
TRANS., 17. 
Dehydracetophenoneacetoazetic _ acid, 
compounds of, with hydroxylamine 
and phenylhydrazine, 250. 
Dehydracetophenoneacetone, 248. 
Dehydracetophenoneacetonecarboxylic 
acid, 249. 
Dehydracetophenonebenzil, and action 
of bromine on it, TRANs., 34, 36. 
Dehydrobenzoylacetic acid, action of 
phosphorous pentachloride on, TRANs., 
292. 


—— —— action of potassic hydroxide 
on, TRANS., 284. 
— chloro-, preparation and 


properties of, TRANs., 292. 
constitution of, TRaNns., 294. 
preparation and properties of, 
TRANs., 277. 
reduction of, Trans., 287. 
Dehydrobenzylhydroxanthranol, 1240. 
Dehydrodiacet: nephenanthraquinone, 
TRans., 16. 
Dehydrotriacetonamine, 
reduction of, 883. 
Delta metal, preparation of, 461. 
Densimeter, application of, to cider 
must, 842. 
Dens.ty and viscosity of liquids, relation 
between, 9. 
of porous bodies, 334. 
Deoxybenzoincarboxylic acid, amide of, 
1229. 


products of 


ethylamide of, 903, 1229. 

8-Deoxybenzoinorthocarboxylic _ acid, 
1231. 

Deposit from a spring at Carmaux, 644. 

Detonation in solid and liquid explo- 
sives, rate of propagation of, 478. 

Dextrin, action of certain substances on, 
369. 

Dextrins, TRANS., 527. 

action of saccharomyces on, 

Trans., 565. 

non-reducing, 
Trans., 551. 

—— separation of, Trans., 546. 


preparation of, 
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Dextrose, circular polarisation of, 40. 
estimation of, in urine by means of 
the Soleil- Ventzke polarimeter, 702. 
Diabetes, action and metamorphosis of 

some substances in the animal 
organism, in relation to, 683. 
mellitus, occurrence of hydroxy- 
butyric acid, in the urine in cases of, 
413. 
Diacetonamine, 
aldehydes, 502. 
Diacetonephenanthraquinone, and the 
action of acetic anhydride on it, 
Trans., 15. 
Diacetone phosphorus compounds, 747. 
Diacetophenonecarboxylic acid, 167. 
Diacetyl cyanide, method of preparing, 
505 


compounds of, with 


Diacetylamidoalizarin, 1069. 
Diacetylene, diiodo-, 1199. 
Diacetylenedicarboxylic acid, 759. 
preparation of, 1198. 
Diacetylenemonocarboxylic acid, 1199. 
Diacetylorthoxybenzylidenephenyl- 
hydrazine and its derivatives, 389. 

Diacetylparaoxydiphenylamine, 156. 

Diadelphite, 960. 

Diallyl, 495. 

— carbinol, composition of a bye- 
product obtained in the preparation 
of, 237. 

dioxide, 741. 

Diallylacetoacetic ethers, certain mixed, 
TRANS., 3. 

Diallylethylenedithiocarbamide, 978. 

Diallylorthophenylenedithiocarbamide, 
977. 

Diallyloxalic acid and its derivatives, 
511. 

Diallyltoluylenedithiocarbamides, 977. 

Diamarine silver nitrate, 1132. 

Diameters of molecules, relation of, 
1182. 

Diamines, aromatic, action of cyanogen 
on, 256. 


and fatty, chemical behaviour 
of, 977. 

—— —— cyanogen 
784. 


compounds of, 


general method for deter- 

mining the constitution of, 976. 

reagent for, 934. 

Diammonium oxalate, 1049. 

Diamond-bearing rocks of South Africa, 
131. 

Diamond, dispersion-equivalent of, 14. 

Dianilidoquinoneanilide, 787. 

Dianilidorthophosphoric acid, 1134. 

Diastase, 927. 

Diazoacetamide, 883. 

Diazoacetic acid and its salts, 883. 

Diazoamido-derivatives, 385. 
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Diazobenzene stannochloride, 789. 

Diazobenzeneanilide, conditions of 
formation of, TRaNs., 919. 

formation of diamidoazobenzene, 

and homologues from, TRANs., 923. 

relation of, to amidoazobenzene, 
Trans., 917. 

Diazobenzene-8-naphthylamine and its 
derivatives, 803. 

Diazobenzimide, metamido-, and its 
derivatives, 789. 

Diazo-compounds, 788. 

action of alcohol on, 525. 

— — action of stannous salts on 
the chlorides of, 525. 

—— —— decomposition of, by alcohol, 
257. 

— - of the fatty series, 883. 

B- Diazonaphthalene - 8- naphthylamine 
and its derivatives, 1238. 

Diazosuccinic acids, derivatives of, 885. 

Dibenzamide, 53. 

Dibenzimide oxide, 53. 

Dibenzimidine and its sulphonic acid, 
158. 

Dibenzoylacetic acid and some of its 
salts, TRANS., 246. 

decomposition - products of, 
Trans., 249. 

Dibenzoylacetone, 1237. 

Dibenzoyldiacetylethane, 1237. 

Dibenzoylmethane, preparation _ of, 
TRANS., 246, 249. 

Dibenzoylparoxydiphenylamine and its 
dinitro-compound, 156 

Dibenzyl, formation of, from benzyl 
brom.de, TRANS., 453. 

~— formation of, from ethylene di- 
chloride and benzene in presence of 
aluminium chloride, 58. 

Dibenzylacetic acid, 987. 

Dibenzylarsine trichlorides, 526. 

Dibenzylarsinic acid, 527. 

Dibenzylearboxylic acid, ortho-, 1230. 

Dibenzyldiorthocarboxylic acid, 58. 

Dibenzylmalonic acid, TRANs., 821. 

Dicalecium phosphate, estimation of 
reverted phosphoric acid, and of phos- 
phoric acid in, 688. 

Dicarboxylic acids, new synthesis of, 
from monocarboxylic acids, 983. 

Dicetyl from cetyl iodide, Trans., 39. 

Dicinchonicine, 675. 

Dicinnamenylviny] ketone, and its phe- 
nylhydrazine-derivative, 1221. 

— —— diorthonitro-, 1222. 

Dicumylearbamide, 1216. 

Dicumylthiocarbamide, 1216. 

Dicyanamidobenzoyl, derivatives of, 
1225. 

or ~ iene derivatives of, 


Didymium compounds, 1039. 

—— separation of, into its elements, 
1113. 

Dielectric constant of certain gases and 
vapours, 1030. 

—— polarisation, electromagnetic ac- 
tion of, 1030. 

Diethoxymethane, preparation of, 38. 

Diethoxysuberic acill, 756, 757. 

Diethyl carbopyrotritartrate, 247. 

—— dimethylfurfuranedicarboxylate, 
248. 

— ethylenediethyldibenzamate, 266. 

oxaldiamidopropionate, 760. 

thiodiacetoacetate, 1200. 

Diethylallylthiocarbamide, 383. 

Diethylamido-a«-butyric acid, 750. 

Diethylaniline cyanhydrin, nitroso-, 
1213. 

Diethyleyanine iodide, 674. 

Diethylorthotolylthiocarbamide, 383. 

Diethylphenylearbamide, 383. 

Diethyltaurine, preparation of, TRANs., 
371. 

Diffusion-cuttings, drying of, 79. 

Diffusion of gases and vapours, 10. 

—— of homologous ethereal salts, 10. 

—— photometer, 320. 

Difluorbenzoic acid and some of its salts, 
1224. 

Digestion, chemical theory of, 1252. 

of the horse, experiments on, 178. 

Digestive processes, certain, influence of 
salts on, 827. 

Digitaline, new reaction of, 1014. 

Diheptyl from heptyl iodide, TRANs., 
40 


Dihydrocollidinedicarboxylic acid, ethyl 
salt of, 374. 

Dihydrocynene, 172. 

Dihydromecenic acid, chloro-, 1203. 

Dihydromethyldiphenylpyrazene, 556. 

Dihydroxydimethylanthraquinones, iso- 
meric, 1240. 

Dihydroxydimethyldiphenyldiazobenzo- 
phenylmethane, 90>. 

Dihydroxydiquinoy] and its salts, 781. 

4 : 6-Dihydroxy-8-methylcoumarin, 57. 

Dihydroxypropenyltricarboxylic acid 
and its salts, 744. 

Dihydroxyquinone, nitramido-, potas- 
sium salts of, 779. 

Dihydroxyquinoxaline, 257, 786. 

Dihydroxvtoluquinoxaline, 785. 

Diisobutylketine, 963. 

Diisopropylbenzene, 1054. 

Diketones, additive and condensation 
compounds of, with ketones, TRANS., 
11. 

Dimethamidophenyl 
carbinol, 976. 

Dimeth)1 succinosuccinate, 1122. 


trichloromethyl 
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Dimethylamides, symmetrical, 887. 

Dimethylamidoazobenzene as an indi- 
cator in alkalimetry, 1159. 

Dimethylamidoazobenzenesulphonic 
acid, 385. 

Dimethylamidodicarbimidoamidoben- 
zoic acid, 1225. 

Dimethylamidohydroquinoline 
chloride, 814. 

Dimethylamidojuglone, 803. 

Dimethylamine, action of bromine on, 
1195. 

—— action of choral hydrate on, 976. 

nitro-, reduction of, 963. 

Dimethylaniline, action of benzoic 
chloride on, 783. 

amido-, action of aldehydes on, 
387. 

—— cyanhydrin, nitroso-, 1213. 

paramido-, action of, on aldehydes, 

784. 

pentanitro-, non-existence of, 660. 

Dimethylanthracene, 518. 

—— hydride, 768. 
Dimethylanthraflavic acid and its 
acetyl-derivative, 1240. 
Dimethylanthraquinone, 768. 

Dimethylanthrarufin, 531. 
distillation of, with 
1240. 
Dimethy|lbenzodihydroxyanthraquinone, 
and its acetyl-derivative, 1240. 
Dimethylbenzoylpseudocumidine meth- 
iodide, 154. 
Dimethycopellidine, 817. 
Dimethyleopellidium iodide and _ its 
derivatives, 817. 
8-5-Dimethyleoumarin, 56. 
Dimethyleyanine iodide, 673. 
Dimethylenediphenyldiamine, 782. 
Dimethylethylbenzene, 769. 
Dimethylethylmetatolymethane, 517. 
Dimethylfurfuranedicarhoxylic _acid, 
248. 
Dimethylhydroquinolinium hydroxide, 
1245 


hydro- 


zinc-dust, 


Dimethylindazole, 542. 

1’ ; 3’-Dimethylisindazole, 543. 

Dimethylorthotoluisobutylamine, 153. 

Dimethyloxyconine, 563. 

Dimethylparaphenylenediamine, 385. 

Dimethy]phenylthiocarbamide, sym- 
metrical, 383. 

Dimethylpiperidine, derivatives of, 565. 

Dimethylpseudoquinoxyl, and the action 
of bromine on, 274. 

Dimethylpyridine, 397, 557. 

Dimethylpyrrolidine and its methiodide, 
1243. 

Dimethylpyrroline, 995. 

Dimethylpyrrolinecarboxylic acid and 
its salts, 994. 
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Dimethylpyrrolinedicarboxylic acid and 
its salts, 994. 

a-y-Dimethylquinoline, 1246. 

Dimethylquinoline and its derivatives, 
274. 

Dimethylsuccinic acid, symmetrical, 754, 
885. 

Dimethylsuccinic acids, symmetrical and 
unsymmetrical, 1200. 

Dimethylstilbene, 1064, TRANs., 901. 

Dimethylsulphonamide, and dinitro-, 
symmetrical, 969. 

Dimethylsulphonamides, action of nitric 
acid on, 969. 

Dimethyltaurine, preparation of, TRANS., 
370. 

Dimethyltaurocyamine, 
TRANS., 374. 

Dimethylthienylmethylacetoxime, 1205. 

Dimethyltriphenylmethane, diamido-, 
and its salts, 1236. 

8-6-Dimethylumbelliferone, 56. 

Dinaphthols, isomeric, derivatives of, 
171. 

8-Dinapthylamine, 990. 

a- and £f-Dinaphthyl diethyl ether, 
171. 

—— dimethyl ether, 171. 

Dinaphthyldiquinone, derivatives and 
constitution of, 392. 

Di-8-naphthylphenylcarbamide, 384. 

Dinapthylsulphoxide, 171. 

Diopside from Zermatt, 1118. 

Di-orthotoluisobutylthiocarbamide, 153, 
154. 

Diparatolylsulphonethylamine and _ its 
oxide, 538. 

Diparethylphenylearbamide, 256. 

Diparethylphenylguanidine, 256. 

Dipentamethylbenzenethiocarbamide, 
1129. 

Diphenic acid, monobromo-, TRANS., 
691. 

Diphenyl, brominated derivatives of, 
TRANS., 586. 

carbonate, action of aniline, ortho- 
and para-toluidine, naphthylamine, 
and of diphenylcarbamide on, 786. 

— dodecachloride, 52. 

Diphenylacediamine, action of carbonyl 
chloride on, 1213. 

Diphenylacetylearbamide, 260. 

Diphenylamine, formation of, from ani- 
line and phenol, 147. 

—— sulphoxide, mononitro-, 259. 

tetranitro-, 150. 

— trinitro-, 1214. 

Diphenylamineorthocarboxylic acid, di- 
nitro-, and its derivatives, 988. 

Diphenylaminephthalein, derivatives of, 
783. Y 

Diphenylazocarvacrol, 1132. 


formation of, 
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Diphenylazothymol, constitution of, 
il: 


Diphenylbenzylphosphine oxide, and di- 
chloride, 1218. 
Diphenyldiethylene, 1137. 
Diphenyldinitroethane, 1229. 
Diphenyldipheny]. nedicarbamide, 979. 
Diphenyleneketonecarboxylic acid, 906, 
1070. 
Diphenyleneketonedicarboxylic _ acid, 
906. 
Diphenyleneketoximedicarboxylic acid, 
906 


Diphenylethane, mono- and di-nitro-, 768. 
nitration-products of, 800. 
Diphenylethylene, nitro-, 768. 
Diphenylethylenedithiocarbamide, 978. 
Diphenylfurfuranedicarboxylic acid, 
(C,g3H)205), preparation and properties 
of, TrANs., 266, 271. 
Diphenylhydrazineacetonylacetone, 505. 
Diphenylketones, alkylated, and their 
conversion into aikylated anthracenes, 
1065. 
Diphenylmethane, orthonitro-, prepara- 
tion of, 1237. 
Diphenylmethylearbinol, nitro-, 768. 
Diphenylmethylpyrazene, para- and 
ortho-nitro-, 1247, 1248. 
Diphenylmethylpyrazenecarboxylic acid, 
paramido-, 1248. 
para- and ortho-nitro-, 1247, 


1248. 
Diphenylmethylpyrazenecarboxylic an- 
hydride, orthamido-, 1248. 
Dipbenylnaphthoquinoxaline, 1239. 
Dipheny!parabanic acid, and dinitro-, 
1195, 1196. 
D:phenylparatoluylenedithiocarbamide, 
977. 


Diphenylphenylenedicarbamide, 979. 

Diphenylphenylevedithiocarbamides, 
ortho- and meta-, 977. 

Dipheny!pseudoamphiphenacylnitrile, 
and its nitroso- and nitro-derivatives, 
560. 

Diphenylsemicarbazide, 261. 

Diphenylsuccinamic acid and its salts, 


Diphenylsulphamic acid, amido-, 987. 
Diphenylsulphonethyl oxide, 263. . 
Diphenylsulphonethyl sulphide, 538. 
Diphenylsulphonethylmonomethyl- 
amine, 538. 
Diphenylthiocarbamides, amido-, 977. 
Diphenyltoluylenedicarbamide, 979. 
Diphenyltricarboxylic acid, 906, 1070. 
Diphenyltrimethylenedithiocarbamide, 
978. 
Diphthalyl, 57, 267. 
and its derivatives, 267, 797. 


Diphthally]-lactonic acid, 798. 
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Dipropionyl dicyanide, 963. 

8-Dipropylacrylic acid and its salts, 242. 

Dipseudocinnamylpyrroline, 379. 

Dipseudocumenol, 381. 

Dipyridine, description and measurement 
of the spectrum of, TRANS., 717. 

Dipyrryl ketone, 809. 

Diquinhydrone, 521. 

Diquinol, 521. 

Diquinoline, a new, and its derivatives, 
1247. 

—— from benzidine, 275. 

—-- methochloride, 672. 

—— methochloride chloriodide, 814. 

a-Diquinoline from azobenzene, and the 
action of nitric acid on, 173. 

synthesis of, and its derivatives, 


Diquinolines, 399, 560, 1246. 

Diquinone, 521. 

Diseases, formation of alkaloids in, 926. 

Disinfectants, value of, in chicken- 
cholera, 180. 

Disinfection with chlorine and bromine, 
846. 

Dissolution, laws of, 473. 

Dissolved substances and solids im- 
mersed in the solutions, attraction 
between, 866. 

Disulphones, 261, 537. 

action of various substances on, 
537. 

Disulphonie acids, 1232. 

Dithienyl, and perbromo-, 51. 

Dithienylsulphonic acid, 51. 

Dithiocarbonyltriphenylenediamine, 156. 

Dithiophenyldilactylic acid and its saits, 
515. 

a-Dithiophenylpropionic acid, 514. 

Dithiotetraphenylearbamide, 1130. 

Ditolyl, brominated derivatives of, 
TRANS., 586. 

—— dibromo-, product of the oxidation 
of, TRANS., 592. 

oxide, preparation of, from para- 
cresol, 147. 

Ditolylearbolactone, 1077. 

Ditolylethane, 769. 

Ditolylphthalide, 266. 

Di-undecylenic acid, 373. 

Diuramidonitrobenzoic acid, 54. 

Dixylylethane, 769. 

Dolomites, concentration of zinc car- 
bunate in, 640. 

Dotriakontene, 736. 

Double bond, specific refraction in refer- 
ence to, 210. 

—— refraction of liquids, 318. 

— salts, action of water on, 122. 

— sulphide of aluminium and potas- 
sium, 350. 

—— tungstates of rare metals, 25. 
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Dracena cinnabari, red resin from, 808. 


Drinking water supplies, 612. 

Dropping flask, new, 930. 

“Dry extract,” 602. 

Duelo, Galician, 224. 

Dye, blue, 148. 

from paramidophenol, 381. 

—— light rose, “red spots” in, 108. 

—— preparation of, from cotton-seed 
oil, 108. 

—— yellow, from potassium mononitro- 
phenolparasulphonate, 269. 

yellow rosaniline, preparation of, 
310. 

Dyeing with alizarin colours on indigo- 
blue cloth, 106. 

with alizarin on indigo, 711. 

Dyes and other substances, action of, 
in increasing the sensibility of silver 
salts, 703. 

artificial, fixing, by means of ferro- 

and ferri-cyanides, 946. 

blue, various, useful tests for, when 

fixed on tissues, 711. 

combinations of silver salts with, 
350, 611. 

——- from lepidine, 673. 

—— from phenols, 525. 

from pyridine methiodides 

ethiodides, 272. 

methylene-blue, and allied, 259. 

new, preparation of, 310, 312, 

944, 1095, 1275. 

new series of, 945. 

on tissues, synthesis of, 710. 

—— preparation of, from alizarin and 
other anthracene colouring matters, 
suitable for calico-printing, 312. 

quinoline, 400. 

— resorcinol, 526. 

—— some, absorption-spectra of, 1098. 

some, action of boric acid on, 

440, 

tannin method of fixing, on cotton, 

1024. 

violet and other, preparation of, 
1171, 1172. 

—— — preparation of, 711. 

Dysalbumose, 277. 


and 


E. 


Earth-nut cake-meal compared with 
rye-meal as food for milch cows, 1252. 

Ebony wood, colouring matters of, 396. 

Kegonine and its salts, 912. 

Egg albumin, sulpbur in, 915. 

Eggs of the Bombyx mori, chemical 

changes attending the development of 

the embryo in, 1000, 1150. 
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Egyptian sugar corn, analyses of, 
Trans., 88. 

Elasticity of crystals, coefficients of, 
728. 

Elaterin, detection of, 606. 

Electric accumulators, 1268. 

—— cells, depolarisation of, by bromine, 


circuit, apparatus for breaking, in 

an atmosphere of hydrogen, 3. 

conduction resistance, unequal, at 

cathodes, 324. 

conductivity and other properties 
of the copper-antimony alloys, 323. 

—- currents, rapidly alternating, mea- 
surement of, with the galvanometer, 
471. 

—— discharge with the silver chloride 
battery, experimental researclies on, 
£22. 

lamps, preparation of carbons for, 

from furfuraldehyde or fucusalde- 

hyde, 1267. 

light, as used in protecting spectra 
on the screen, hand regulator for, 
631. 

Electrical conductivity of acids, 3. 

currents, strong, measurement of, 

855. 

measurements, a constant element 

for, 2. 

resistances, trustworthiness of 

alternating currents for measuring, 

856. 

units, 2. 

Electricity, application of, in chemical 
industry, 940. 

developed in the disengagement of 
gases, 2. 

—— influence of, on the growth of roots 
and potatoes, 1152. 

Electrochemical studies, 1029. 

Electrodes, moist, use of, 325. 

Electrolysis, new apparatus for, 715. 

—— quantitative analysis by, 932, 
1094. 

—— some new phenomena of, 324. 

Electrolytes, heat of formation of, 1100. 

relations of heat to voltaic and 

thermoelectric action of meials in, 
25. 

validity of Joule’s law for, 1029. 

—— work done in the decompositiou of, 
1100. 

Electrolytic estimations, 190, 442, 597. 
Electromotive force between metals at 
high temperatures, 1175. 
—— determination of 

affinity in terms of, 325. 

of a copper-iron junction, 

inversion of, at a high temperature, 

110, 


chemical 
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Electromotive force of a Daniell’s cell, 
and the strength of the zine sulphate 
solution, relation between, 321. 

— seat of, in the voltaic cell, 
1027. 

Electro-pseudolysis, 1029. 

Element, constant, for electrical mea- 
surements, 2. 

Elements, indices of refraction of, 1. 

mutual relations of the physical 
properties of, 117. 

—— numerics of, 344. 

—— the periodic law and the occur- 
rence of, in nature, 13. : 

Eleoptene from Barosma crenata, 1142. 

Emeralds from Alexander Co., 878. 

Empholite from Sweden, 31. 

Ensilage, analyses of, 1257. 

and acidification of green fodder, 

183. 

changes in fodder during, 1087. 

chemical alterations in green fod- 
der during its conversion into, TRANS., 
80. 

—— experiments with various fodders, 
422. 

feeding experiments with, 1088, 
1255. 

—maize for cows, 1149. 

—— of beet-leaves, loss of weight in, 
423. 

of frozen potatoes, 184. 

Enterochlorophyll, 1242. 

Epichlorhydrin, action of allyl iodide 
and zine on, 497. 

Epidote, magnesium, from the Baikal 
Lake, 31. 

Equisetacer, composition of the ash of, 
and its bearing on the formation of 
coal, 583. 

Equivalents of certain metals, appa- 
ratus to determine, 481. 

Ergot of rye, constituents of, 821. 

Ergotic acid, 821. 

Ergotinine, 821. 

Essence of lemon, 1141. 

Essential oil of saffron, 59. 

Essential oils, adulterated, detection of, 
599. 

—— fragrant, estimation of, 301. 

Ethane, illuminating power of, TRANS., 
235. 

—— nitro-, action of benzaldehyde on, 
160. 

—— preparation of, TRANs., 236. 

Ethenylacetylamidoalizarin, 1068. 

Ethenylamidonaphthol, 659. 

a and its derivatives, 

8. 

Ethenylanilidoxime, 239. 

Ethenylazoximebenzenyl, 239. 

Ethenyldiphenyldiamine, 384. 


Ethenyldiphenyldiamine, action of car- 
bony] chloride on, 1213. 

Ethenylfurfurane, nitro-derivatives of, 
971. 

Ethenylnaphthalenediamine and __its 
bromo- and nitrobromo-derivatives, 
1239. 

Ethenyltrisulphoniec acid and its salts, 
970. 

Ether, dichlor-, reactions of, 365, 366. 

Ethereal oils, 171, 550. 

salts, homologous, diffusion of, 10. 

of some fatty acids, heats of 
combustion of, 327. 

Etherification, continuous, 496. 

Ethers of the benzene series, action of 
phosphoric chloride on, 252. 

Ethinediphthalic anhydride, 165. 

Ethinediphthalyl, 165. 

Ethoxynitrobenzenenitriles, 657. 

Ethoxyphenylcearbamide, 148. 

Ethoxyphenyleyanamide, ortho- and 
para-, 148. 

Ethoxyphenylthiocarbamide, ortho- and 
para-, 148. 

Ethoxysuberic acid and its salts, 755, 
756. 

Ethoxysuccinie acid and some of its 
salts, TRANS., 866, 875. 

Ethoxytoluenedisulphonic acid, 1233. 

Ethoxytoluenesulphonic acid, 1234. 

Ethyl acetate, action of phenylbrom- 
acetic acid on, 793. 

compounds of, with calcium 

and magnesium chlorides, 371. 

acetoacetate, action of alkyl- 
amines, amides, and amidines on, 751. 

—— — action of ammonia on, 373. 

action of ethylene bromide 

on, TRANs., 828. 

—— action of propylene bromide 

on, TRANs., 850. 

—— and its derivatives, TRANS., 1. 

condensation of, with alde- 

hydes, TRANS., 258. 

method for introducing ni- 

trogenous radicles into, 513. 

use of diazobenzenesulphonic 

acid for the detection of, 703. 

acetobenzalacetate, action of, on 
phenylhydrazine, 810. 

— acetonedicarboxylate, action of 
ammonia on, 1202. 

acetonylacetoacetate, action of hy- 

drochloric acid on, 249. 

derivatives of, 248. 

—— acetophenoneacetoacetate, deriva- 
tives of, 248. 

—— acetylacetoacetate, action of sodium 
ethylate on, TRANS., 8. 

—— decomposition of, by water at 

the ordinary temperature, TRANs., 8. 
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Ethyl acetylacetoacetate, preparation 
“_ metallic derivatives of, TKANs., 
5, 6. 

—— acetylenetetracarboxylate, 244, 264. 
acetyl-3-imidobutyrate, 750. 
acetylmethyltrimethylenecarboxyl- 

ate, TRANS., 850. 
acetyltrimethylenecarboxylate, 
TRANs., 829. 
alcohol, compounds of, with stan- 
nic chloride, 377. 
estimation of methyl alcohol 
in, 600. 

—— thermal properties of, 1178. 
trichlor-, action and fate of, 

in the animal organism, 283. 

vapour-piessures of, TRANS., 


654. 
allylbenzoylacetate, Trans., 241. 
allylbenzylsulphonacetate, 986. 
allylmethylacetoacetate, prepara- 
tion of, TRANs., 3. 
allylparanitrobenzoylacetate, 795. 
angelate, 42. 
—— anilidopyrotartaramate, 900. 
azinsuccinate, formation of, from 
ethyldiazoacetate, 886. 
azinsuccinates, 885. 
benzalbenzoylacetate, preparation 
and properties of, TRaNs., 260, 262. 
benzaldibenzoylacetate, 1238. 
benzamsebate, 534. 
——- benzamsuccinate, 533. 
benzenesulphinate, 1231. 
——— benzenylamiaoxime carbonate, 
1217. 
benzhydroximute, 790, 896. 
benzoylucetate, action of ethylene 
bromide on, TRANs., 836. 
action of phosphorus penta- 
chloride on, TRANs., 254. 
condensation of, with benz- 
aldehyde, Trans., 258. 
condensation 
TRANS., 280. 
—— —— reduction of, TRANns., 253. 
and its copper salt, TRANS., 


products of, 


10. 


benzoylnitrosoacetate, preparation 
and properties of, TRANs., 243. 


benzoylsuccinate, | decomposition 
products of, TRANS., 274. 
benzoyltrimethylenecarboxylate, 
TRANS., 836, 840. 
a-bromovalerate, 137. 
carbamate, chlor-, 741. 
carbanilate, conversion of, into 
amidobenzoic acid, 792. 
carboxylocarbamate, 969. 
— chelidammate, 46. 
—- chlorocarbonate, action of, on ni- 
trogenous organic matter, 140, 
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Ethyl chlorocarbonate, action of, on 
potassium cyanate, 968. 
decomposition of, by zine 
chloride, 376. 
— chloroformate, chlor-, 741. 
collidinedicarboxyiate, decompo- 
sition of, 397. 
collidinemonocarboxylate, 61. 
—— cyanethinecarboxylaie, 140. 
cyanoconyl-carbamate, 140. 
—— cyanurocarboxylate, 969. 
dehydrobenzoylacetate, prepara- 
tion and properties of, TRANS., 283. 
—— diacetosuccinate, action of, on am- 
monia and primary amines, 554. 
action of, on ammonia, hy- 
droxylamine, and phenylhydrazine, 
994, 995. 
diacetyleomenamate, and its mon- 
acetyl-derivative, 48. 
diacetylenedicarboxlate, 1198. 
diazoacetate, action of, on aromatic 
hydrocarbons, 1207. 
diazosuccinamate, 885. 
diazosuccinates, 885. 
dibenzoylacetate, preparation of, 
TRANS., 246, 248. 
—— dibenzoylcomenamate, 49. 
dibenzoylsuccinate, action of con- 
centrated sulphuric acid on, TRANS., 
271. 
-—— decomposition-products of, 
TRANS., 265. 
preparation and properties of, 
TRANS., 263. 
dicarbontetracarboxylate, 244, 264. 
—— dichlorethenyltricarboxylate, 244. 
—— dimethylpyrrolinedicarboxylate, 
248, 554, 994. 
—— dinitrobenzoylmalonate, 263. 
dinitrocinnamate, 1137, 1138. 
—— dinitrososuccinosuccinate and its 
derivatives, 1122. 
diparanitrobenzoylsuccinate, 795. 
disodomalonate, 244. 
ether, isodichlor-, symmetrical, de- 
rivatives of, 237. 
primary haloid derivatives of, 


882. 
— ethoxysuccinate, TRANS., 866. 
ethylacetoavetate, action of acetic 
acid on the sodium derivative of, 
TRANS., 2. 
ethylbenzoylacetate, TRANs., 241. 
—— ethyleomenamate hydrochloride, 
1203. 
— ethylenebicarbonate, 254. 
—— ethylmethylacetoacetate, TRANs., 5. 
—— ethylparanitrobenzoylacetate, 794. 
—— fumarate, action of sodic methyl- 
ate and ethylate on, Txans., 856, 
865. 
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Ethyl 8-hydroxyamidoglutamate, 1202." 

— y-hydroxyvalerate, 601. 

—— hypochlorite, 1045. 

—— iodopropargylate, 1199. 

—— isobutenyltricarboxylate, 1201. 

isomethyldiphenylpyrazenecarbo- 
xylate, 810. 

— levulinate,halogen-derivatives of 42 

—— a-y-lutidine-8-carboxylate, 1244, 

—— lutidinemonocarboxylate, 751. 

—— maleate, action of sodic methylate 
and ethylate on, Trans., 867, 868. 

——- malonate, action of ethyl.dibromo- 
succinate on, TRANS., 822. 

action of ethylene bromide 
on, TRaNs., 807. 

—— —— method for introducing ni- 
trogenous radicles into, 513. 

—— metanitromandelate, 983. 

— methylacetylacetoacetate, TRANS.,9. 

— methylallylacetoacetate, prepara- 
tion of, TRANS., 4. 

— methyldiphenylpyrazenecarboxyl- 
ate, 556 

methylethylacetoacetate,TRANS., 5. 
—— methylpropylacetoacetate, and sa- 
ponification with alcoholic potash, 376. 
monethylacetylenetetracarboxyl- 
ate, 244. 
monobenzoylsuccinate, preparation 
and properties of, TRANS., 272. 
a-monobromeenanthylate, 757. 
mononitrobenzoylmalonate, 264. 
—— myristate, boiling point of, 1197. 
8-naphthyldimethylpyrrolinedi- 
carboxylate, 555. 

— nitrite, estimation cf, in the spirit 
of nitrous ether and kindred prepara- 
tions, 1013. 

—— orcinylbicarboxylate, 254. 

oxalate, preparation of, 512. 

oximidosuccinate and its salts, 
1122. 

para- and ortho-nitrodiphenylme- 
thylpyrazenecarboxylate, 1247, 1248. 

—— paracyanobenzoate, 1227. 

—— paramidacetoacetate and its deri- 
vatives, 373. 

—— paranitrobenzoyltetramethylene- 
carboxylate and its acid, 795. 

paranitrobenzoyltrimethylene- 
carboxylate and its acid, 795. 

—— paratolyldimethylpyrollinedicarbo- 
xylate, 555. 

—— phenyldimethy]pyridazindicarbo- 
xylate, 555. 

—— phenyldimethylpyrollinedicarbo- 
xylate, 555. 

—— phenylhydroxyethenylamidoxime 
carbonate, 1218. 

—— phenylsulphoformate, 
tion of, 1231. 


prepara- 
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Ethyl, phenylsulphonacetates, properties 
of, 986. 
—— phthalamidobenzoate, 534. 
pseudocumylizinacetoacetate, 818. 
— racemate, vupour-density of, 966. 
resoreinylbicarboxylate, 254. 
sodacetoacetate, action of sulphur 
chloride on, 1200. 
succinosuccinate, constitution of, 
1122. 
sulphochloride, dichlor-, 365. 
tartronate, 759. 
—— teraconate, 393. 
—— thiocyanate, action of chlorine on, 
365. 
—— thiomethykalicylate, 1058. 
—— tiglate, 42. 
toluenesulphinate, 1232. 
— toluenesulphoformate, 1232. 
trimethylenecarboxylate, 
TRANS., 817. 
—— trimethylenedicarboxylate, TRaNs., 
807. 
trimethylenetetracarboxylate, 
TRANS., 822. 
trimethylpyrrolinedicarboxylate, 
555. 
a-Ethylamidopropionic acid, 373. 
a-Ethylamidopropionocyamidine, 819. 
Ethylumidouramidobenzoic acid and 
its salts, 1226. 
Ethylapocinchene, 1249, 
Ethylapocinchenie acid, 1249. 
Ethylbenzene, monochlor-. 251. 
Ethylbenzenes, amido-, derivatives of, 
255. 
Etliylbenzenesulphonic acid,erthamido-, 
256. 
Ethylbenzylamarine, 1133. 
a-Ethylbutyrolactone, 374. 
Ethylcetyl from ethyl and cetyl iodides, 
TRANs., 40. 
Ethyleinchonamine, 66. 
Ethyleomenamic acid, 1203. 
Ethyldibenzoin, TRans., 90. 
Ethyldiphenylthiocarbamide, action of 
aniline on, 383. 
Ethylene chlorothiocyanate, preparation 
of, TRANS., 365. 
—— nitro-derivatives of, 1044. 
oxide, action of phosphonium 
iodide on, 1121. 
—— tetraiodo-, and dibromiodo-, 1198. 
Ethyleneamidobenzoic acids, 266. 
Ethylenebenzoylearboxylic phenylhy- 
drazide, 797. 
Ethylenedibenzamic acid and its salts, 
266. 
Ethylenediparatolylsulphone, 538. 
Ethylenediphenylsulphone, 261. 
action of potash and of ammonia 
on, 537. 


1049, 
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Ethylenedisulphonic acid, 970. 

Ethylenepheny|paratolylsulphone, 263. 

Ethylglycuronic acid, trichlor-, 283. 

Ethylhydrastine, 675. 

a-Ethyl-y-hydroxybutyric acid and its 
salts, 375. 

Ethylidene chloride, action of aluminium 
chloride on mixtures of, with ben- 
zene, toluene, or metaxylene, 768. 

derivatives of, 237. 

—— derivatives, 136. 

Ethylidene-rhodanic acid, 40. 

Ethylidenethenyltricarboxylic acid and 
its salts, 243. 

Ethylindazole, 541. 

Ethylisindazolacetic acid, 542. 

Ethylisindazolearboxylic acid, 543. 

Ethylmalonic acid, y-brom-, TRANS., 814. 

a-Ethyl-8-methylacetopropionic _ acid, 
distillation of, 1200. 

Ethylmethylindazole, 541. 

Ethylmethylisindazole, 1’. 3’, 542. 

Ethylmethylmalonic acid, 754. 

Ethyl-8-naphthylamine, 168. 

Ethyloxalic chloride, action of, on deri- 
vatives of carbamide and guanidine, 
1195. 

Ethylparatoluidine and its diazoamido- 
derivatives, 381. 

Ethylparatolylnitrosamine, 381. 

Ethylparatolylsulphone, 537. 

Ethylparethoxydiphenylamine, 155. 

Ethylphenol, preparation of, by Lieber- 
mann’s process, 775. 

Ethylphenylamine hydrochloride, chlor-, 
741. 

Ethylphenylhydrazineglyoxal, 535. 

Ethylphenylhydrazineglyoxylic acid 535. 

Ethylphenylhydrazinephenylglyoxylic 
acid, 534. 

— llactie acid, behaviour of, 


Ethy ens Isulphone, 537. 

Ethylpseudocarbostyril and its deriva- 
tives, 989. 

Ethylpyromeconamic acid, 1204. 

Ethylsulphoniec acid, 8-chlor-, action of 
primary, secondary, and _ tertiary 
monamines on their respective salts 
of, TRANS., 367. 

— preparation of, TRANSs., 
365. 

Ethyltaurine, preparation of, TRANs., 
368. 

8-Ethylthiophen, derivatives of, 766. 

Kthyltoluidine, para-, derivatives of, 975. 

Eucalyptole, 394. 

Euclase, description of a crystal of, 228. 

Eudnophite, action of bromine on, 641. 

Eugenol, action of bromine on, 779. 

glucoside, 521. 

—— phenylearbamate, Trans., 777. 
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Eutexia, 329. 

Euxanthone, new isomeride of, 1077. 

Evaporation, influence of physical and 
chemical properties of the soil on, 
80. 

—— of liquids, relation between mole- 
cular weight and velocity of, 112. 

Expansion of liquids, Mendeléeff’s for- 
mula, and Thorpe and Riicker’s for- 
mula for determining the critical 
temperature cf liquids from their co- 
efficient of expansion, 859. 

of substances in gaseous, vaporous, 
and liquid state, relation of, to abso- 
lute temperature, 1179. 

Explosions, gaseous, 
studies on, 465. 

Explosive mixtures of coal-gas and air, 
combustion of, 857. 

pyrites, so-called, cause of the 
decrepitations in samples of, TRANS., 
593. 

Explosives, novelties in, 852. 

solid and liquid, rate of propaga- 
tion of detonation in, 478. 

Extract of meat, Liebig’s, two new sub- 
stances obtained from, 921. 


spectroscopic 


F, 


Feces, estimation of nitrogen in, 303. 

—— nitrugen in, 414. 

Fagine, 676. 

Fairfieldite from Rabenstein, 640. 

Fairy-rings, 425. 

Fat, assimilation (re-absorption) of, 
999. 

estimation of, in milk, 1014. 

estimation of, in palm-nut meal, 

1164. 

formation and migration of, in 

phosphorus poisoning, 1002. 

formation of, from carbohydrates 

in the animal organism, 280. 

in animals, absorption, formation, 
and storage of, 829. 

—— in palm nuts, 290. 

of the fruit of Myristica suri- 
namensis, 1197. 

Fats, assimilation of, 1148. 

and rosins, quantitative separation 
of, 603. 

— estimation of free acid in, 446. 

Hiibl’s method for the examina- 
tion of, 1014. 

— natural, 844. 

saponification of, by electricity, 
1274. 

Fatty acids, heat of combustion of, 
1177. 
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Fatty acids of tallow, oxidation of, by 
potassium permanganate in alkaline 
solutious, 883. 

some new sulpho-derivatives 


of, 241. 

— series, unsaturated compounds of, 
740. 

Fayalite, from Colorado, 878. 

Feeding with dry and steeped Indian 
corn, 1149. 

Fehling’s solution, action of light on, 
1173. 

Felspar, triclinic, from Quatre Ribeiras, 
642. 

Felspars, potash-soda-, of Silesia, 31. 

Ferment, ammoniacal, 181. 

gum, 1241. 

Fermentation, abnormal, under un- 
favourable circumstances, and its in- 
fluence on the composition of the 
wine, 942. 

alcoholic, selective, 1003. 

alleged elective, 1085. 

frothy, 1168. 

—— influence of oxygen on, 1002. 

-—— peptonic, 181. 

Ferments, alcoholic, and one which does 
not invert sugar, 1168. 

digestive, 279. 

—— glycogen in, 1254. 

Ferrie oxide and certain sulphates, re- 
action between, at high temperatures, 
125. 


—_ 


mordants, different, behaviour 
of, with silk, 315. 

—— peptonate, 1147. 

Ferrocobalt, malleable, preparation of, 
461. 

Ferrocyanides, alkaline, and their com- 
pounds with ammonium chloride, 364. 

green, or glaucoferrocyanides, 496. 

Ferromanganese, estimation of man- 
ganese in, 690. 

Ferronickel, malleable, preparation of, 
461. 

Ferrosoferric oxide, producing a coating 
of, on iron, 1271. 

Ferroso-sodium tetracyanide, 234. 

Ferrous hydroxide, and its behaviour 
with nitric oxide, nitrites, and nitrates 
in alkaline solution, TRANs., 364. 

—— oxalate, decomposition of, 752. 

—— sulphide, heat of formation of, 950. 

Fertilisers, quick method for the esti- 
mation of phosphoric acid in, TRANs., 
185. 

Fibrin ferment, in blood, 1253. 

origin of, 571. 


Fibroin, solubility of, 406. 

Filter-papers, toughened, Trans., 183. 

Filters, plaster, use of, to sterilise 
liquids, 288. 


Fish, ptomaines from, 566, 1146. 

—— relative digestibility of, in gastric 
juice, 569. 

Flame, electricity of, 2. 

experiments on, 466. 

gaseous, coloration of, 465. 

lecture experiment on, 1035. 

Flavaniline, and its constitution, 400. 

Flavenol, constitution of, 400. 

Flavoline, 400. 

Flesh-meal, 620. 

Fluorapatites, preparation of, 126. 

replacement of the phosphoric 
acid in, by arsenic or vanadic acid, 
225. 

Fluorarsenates, 225. 

Fluorene, Proc., 36. 

bromo- and nitro-derivatives of, 
Proc., 37. 

Fluorenedicarboxylie acid, 906. 

Fluoresceinsulphonie acid, 902. 

Fluorescence of rare earths, 1174. 

Fluorphosphorous acid, 328. 

Fluorspar, utilisation of, for the pro- 
duction of opal glass, 1019. 

Fluorvanadates, 225. 

Fodder, changes in, during ensilage, 
1087. 

—— white carrot, analysis of, 292. 

Food for horses, digestibility of sub- 
stances used as, 282. 

of Scotch hill sheep, composition 
of, 291. 

Forest trees, mineral matter in the seeds 
of, 1255. . 

Form of homogeneous solid substances, 
spontaneous change of, induced by 
internal energy, 1033. 

Formamides, aromatic, nitriles from, 
772. 

Formocumidide, Trans., 767. 

Formortho- and para-toluidide, Trans., 
763, 765. 

Formyl compounds derived from aniline 
and homologous bases, TRANs., 762. 
Formylparahydroxydiphenylamine, 156. 

Four-course system at Woburn, 78. 

Fractional distillation in a current of 
steam, 716, 950. 

under reduced pressure, appa- 
ratus for, 950. 

Fractionating apparatus, use of con- 
densation in, 331. 

Freezing apparatus, 5. 

point, molecular reduction of, pro- 

duced by various double salts, 122. 

of various aqueous solutions, 
influence of dilution on the co- 
efficient of reduction of, 858. 

Fuel, consumption of, in blast furnaces 
200. 

Fuels, calorimetric estimation of, 691. 
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Fulgurite, from Mount Thielson, Oregon, 
493. 

Fulminates, non-production of oxalic 
acid from, and the constitution of, 
TRANs., 77. 

Fulminurates, action of hydrochloric 
acid on, TRANS., 77. 

Fulminuric acid and its derivatives, 
1192. 

— acids, chloro-, bromo-, and iodo-, 
1192. 

Fumaramide, 885. 

Fumarates, aromatic, decomposition of, 
by heat, 1064 

ethereal, action of sodic alcoholates 
on, TRANS., 855. 

Fumaric acid, decomposition of aromatic 
ethereal salts of, TRANs., 899. 

monochloro-, 652. 

preparation of, from succinyl 
chloride, 652. 

Fumaryl chloride, monochloro-, 652. 

Fungi, certain, chemical and toxicologi- 
cal relations of, 1008. 

Furfurane-derivatives, 762. 

synthesis of, from ethyl di- 

acetosuccinate, 247. 

formation of, from acetophenone- 

acetone, 753. 

nitro-derivatives of, 971. 

Furfuryl, pyrroline, and thiophen group- 
ings, reciprocal transformation of, 
1144. 

Furnace, new “sulphate,” 1268. 

Furze (Ulex europeus), composition of, 
684. 

Fusel oil, detection of, in spirituous 
liquors, 600. 

in spirit, 708. 

Fusion salt, a simple, 687. 

specific heat and latent heat of, 


625 


G. 


Galactonic acid, 967. 

Galactose, 647. 

and arabinose, non-identity of, 41. 

Gallamide and its derivatives, 796. 

Gallein as an indicator, 1012. 

preparation of, 850. 

Gallic acid, an amide of, 796. 

heat of solution of, 1178. 

Gallisin, and its estimation in commer- 
cial glucose, 134. 

Gallnuts, Austrian, tannin in, 947. 

Galvanic element, new constant, 853. 

relation of “ Peltier’s heat 

effect” to the available energy of, 856. 

polarisation, 623. 


Gas absorption, capillary, 867. 
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Gas from pyrites burners, composition 
of, 706. 

generators, water-vapour in, 705. 

natural, 1020. 

—— new apparatus for the constant 
production of, 722. 

—— regenerative furnaces, utilisation 
of coal-dust for, 1272. 

volumes, apparatus for the correct 
reading of, over water, 1010. 

Gaseous elements, specific heat of, at 
high temperatures, 7. 

Gases, combination of, 341. 

condensation of, on the surface of 
glass, 477. 

— condensed, refractive indices of, 
621. 

condition of chemical change in, 

479. 

dissolved in water, apparatus for 

collecting and analysing, 691. 

dried, combustion in, TRANs., 349. 

— electric conductivity of, 1028. 

—— electricity developed in the dis- 
engagement of, 2. 

elementary analysis of, by combus- 

tion, 1261. 

exchange of, between lichens and 

the atmosphere, 580. 

impermeability of glass to, 869. 

influence of the chemical nature 
and the pressure of, on electric induc- 
tion machines, 1098. 

—— liquefied, indices of refraction of, 
467. 

permanent, phenomena which ac- 

company the evaporation of, in a 

vacuum, 861. 

produced in the combustion of 
pyrites, composition of, 199, 706. 

—— rate of the chemical absorption of, 
341. 

—— and vapours, dielectric constant of, 

1030. 


diffusion of, 10. 

Gasometers, zinc, use of lime-water in, 
835. 

Garnet (var. Spessartite) from Amelia 
Co., Virginia, 227. 

Gastric juice, nitrogenous substances in- 
soluble in, 827. 

relative digestibility of fish 


in, 569. 
Gelatin plates, isochromatic, 612. 
sulphur in, 915. 
German silver alloys, volatilisation of 
zine from, 707. 
Germinator, a new, 419. 
Germination, fate of sulphur in, 1004. 
— formation of sulphates in, 1153. 
—— in coil rich in organic matter, but 
free from microbes, 428. 
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Gilding earthenware goods, 459. 

Glass, action of compressed carbonic an- 
hydride on, 868. 

alkaline reactions of, 838. 

batches, calculation of, 937. 
— beakers, toughened, action of 
strong sulphuric acid on, Proc., 87. 
— —— toughened, experience with, 
Proc., 86. 

electric qualities of, 470. 

—— impermeability of, to gases, 869. 

— silvering of, 847, 1020. 

— solubility of, 688. 

Glaucoferrocyanides, 496. 

Glauconite from Chester Co., Pa., 960. 

Globulin and serum-albumin, separation 
and estimation of, by means of mag- 
nesium sulphate, 611. 

Glover tower, influence of, in the manu- 
facture of sulphuric acid, 706. 

Glucinum. See Beryllium. 

Gluco-orthocoumaraldehyde and _its 
derivatives, 1073. 

Gluco-orthocoumaraldoxime, 1073. 

Gluco-orthocoumary] alcohol, 1073. 

Glucose, action of lead acetate on, 444. 

alkaloids produced by the action of 

ammonia on, 1047. 

commercial, analysis of, and quan- 
titative estimation of gallisin therein, 
135. 

— estimation of, 693. 

estimation of, in condensed milk, 

443. 

report on, 206. 

Glucoses, compounds of, with phenyl- 
hydrazine, 53. 

Glucoside from Strychnos nuzx-vomica, 
395. 

— group, synthetical researches in, 
521. 

Glucosides prepared from helicin, 1073. 

some, reactions of, 1072. 

Glucosine, a- and B-, 1048. 

Glucovanillin, 980. 

—— phenylhydrazine-derivative of, 


—— reactions of, 1072. 

Glucovanillinaldoxime, 1073. 

Glucovanillyl alcohol, 980. 

Glutamic acid, inactive, solubility of, 
916. 

Glutamine, occurrence of, in the sugar- 
beet, and its optical behaviour, 759. 

quantitative estimation of, 935. 


Glutazin, and the action of phosphorus 
pentachloride on, 1202. 

Gluten-bread, estimation of starch in, 
445. 

Gluten estimations, time element in, 
1014. 

Glycerol, examination of, 443. 


Glycerol, nitro-, elementary composition 
and chemistry of, 742. 

physiological action of, 681. 

specific gravity, boiling point, and 
vapour-tension of aqueous solutions 
of, 499. 

Glyceryl formate dichloride, 1197. 


| Glycide pyroracemate, 1201. 


Glycidic acid, homologues of, 650. 

pyruvate, 1125. 

Glycogen in beer-yeast, 1151. 

— in ferments, 1254. 

Glycol, preparation of, 498. 

chlorhydrin, action of carbonyl 
chloride on, 741. 

— monochlorhydrin, preparation of, 
498. 

—— phenylearbamate, Trans., 773. 

Glycuvie acid, so-called, Béttinger’s, 
1201. 

Glycyrrhizin, existence of, in several 
vegetable families, 395. 

Glyoxal-ammonium hydrogen sulphite, 


—— — — heat of formation of, 
627. 

Glyoxylic acid, action of toluylenedi- 
amine on the calcium salt of, 910. 

Gold, crystailised, in prismatic forms, 
487. 

— occurrence of, in Brazil, 356. 

phosphobromides and _phospho- 
chlorobromides, 1115. 

—— Reynolds’ process for parting from 
bars, 708. 

silver, &c., toughening (refining), 
in the crucible, 462. 

Gossypose, 1046. 

Goyazite, 640. 

Granite, Greifenstein, rutile and cassi- 
terite in, 1185. 

Grape-seed oil, preparation and utilisa- 
tion of, 710. 

Grape stones, nuclein of, 823. 

Grape-sugar, formation of, from starch, 
104. 

Grapes, so-called sour-rot of, 1153. 

Graphite crucibles, 616. 

estimation of, in minerals, 689. 

Grass, first, and aftermath, 586. 

Gravitation and atomic weight, 722. 

Green fodder. acidification of, 183. 

chemical alterations in, 
during its conversion into ensilage, 
TRANs., 80. 

Grevillea gum, 238. 

Groddeckite, a new zeolite, 32. 

Guaiacol glucoside, 521. 

Guanidine, action of ethvloxalice chlo- 
ride on derivatives of, 1195. 

Guanine as a plant-constituent, 1007. 

——- occurrence of, 286. 
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Guanine, separation of, from hypoxan- 
thine, 286. 

Guano, Sydney, 429. 

Guitermanite from Colorado, 879. 

Gum, formation and physiological signi- 
ficance of, 684. 

arabic, casein-glue, a substitute 

for, 1024. 

estimation of, in syrup, 299. 

ferment, 1241. 

Grevillea, 238. 

Gummites and similar minerals, analyses 
of, 223. 

Gynocardia odorata, 927. 

Gypsum crystals, artificial, 226. 

superphosphatic, as an absorbent 

of ammonia, 83. 


H. 


Hemafibrite, 959. 

Heemutie acid, 71. 

Heematin, 69. 

Hematolin, 70. 

Hematoporphyrin, 70. 

Hemic acid, 72. 

Hemin, crystalline, preparation of, 826. 

—— preparation of, 69. 

and crystallographic form of, 
566, 567. 

Hemoglobin, carbonic oxide, new reac- 
tion of, 825. 

— crystals, method of obtaining, 406, 
407. 

para-, meta-, and carbonic oxide, 
1251. 

Hailstones, temperature of, 685. 

Halloysite from California, analysis of, 
492. 

Halogen carriers, application of various 
substances as, 1034. 

Halogens, estimation of, in organic com- 
pounds, 591. 

in aromatic compounds, Schulze’s 

process for the quantitative estimation 

of, 1010. 

in carbon compounds, specific 

volumes of, 717. 

in organic compounds, estimation 

of, 1162. 

influence of light on the action of, 

on aromatic compounds, 767. 

reactions for distinguishing, when 
mixed together, 1010. 

Haloid ethers of the benzene series, 
saponification of, by neutral sub- 
stances, 146. 

salts, quinine test for, TRaws., 210. 


Halotrichite from New Mexico, analysis 
of, 492. 
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Harmaline, 820. 

Harmalol, 821. 

Harmine, 820. 

Harminic acid, 820. 

Harmol, 820. 

Hatchettine from Seraing, 220. 

Hay, Alpine and valley, composition of, 
929. 

clover and meadow, digestibility 

of, by the horse and sheep, and the 

elimination of mineral matter by the 

horse, 410, 411. 

effect of rain on the quality of, 

1154. 

grown on marsh lands, nutritive 

value of, 929. 

inferior, composition of, 292. 

valuation of, 699, 1154. 

Hazel pollen, chemical composition of, 
182. 

Heat, absorption of, by water-vapour, 
5. 


effect of, on the optical properties 
of Vesuvian, apatite, and tourmaline, 
26. 


of combination of hydrogen with 
oxygen, 8. 

-— of combustion of charcoal and 
organic compounds, new method of 
measuring, 326. 

of the fatty acids, 1177. 

—— of dissolution of certain compounds 
of the benzene series, 1177. 

—— of formation of some soluble com- 
pounds, and the law of thermal sub- 
stitution-constants, 8. 

— of neutralisation of polyhydric 
phenols, 628. 

relations of, to voltaic and thermo- 
electric action of metals in electro- 
lytes, 325. 

Heats of combustion of certain carbon 
compounds, and of ethereal salts of 
some fatty acids, 327. 

of various substances, 857. 

of formation of hydrogen com- 

pounds, 716. 

of some salts of the amines 
in dilute solutions, 716. 

Hedychium spicatum, proximate consti- 
tuents of, 582. 

Helicin, glucosides prepared from, 1073. 
phenylhydrazine-derivative of, 

2. 
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reactions of, 1072. 

Helicinaldoxime, 1073. 

Helvine, an American locality for, 227. 

Hemialbumose, preparation of, from 
vegetable albumin, 997. 

Heptyl alcohol, preparation of, TRans., 
40 


Herderite, 488. 
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Herderite from Oxford Co., Maine, 359. 

Hesperidine nitrosyl chloride, action of 
alcohol and of bromine on, 1210. 

tetrabromide, 550. 

Heteroalbumose and its purification, 
277. 

Heulandite from Lancaster Co., Pa., 960. 

Hexahydrohematoporphyrin, 70. 

Hexahydroxybenzene, 780. 

— derivatives and their relation to 
croconic and rhodizonic acids, 779. 

¢-Hexahydroxydiphenyl, 520. 

H[examethyldiphenol, 381. 

Hexamethylpararosaniline hydrochlo- 
ride, 791. 

Hexitamalic acid, salts of, 650. 

Hexylbutyrolactone, 650. 

Hexyl-glycerol, glycide of, 647. 

Hexyl-nitrous acid, 646. 

Hexylparaconic acid and its salts, 650. 

Hiddenite from Alexander Co., 878. 

Hippurie acid, action of phenol and 
sulphurie acid on, 55, 1235. 

and allied compounds, simple 

method for preparing, 981. 

condensation of salicylalde- 
hyde with, 898. 

Histological chemistry in relation to the 
physiology of the kidney, 923. 

Histon, 572. 

Homohydrocinchoniec acid and its salts, 
561. 

Homonicotie acid, 671. 

Homopiperidie acid hydrochloride, 176. 

Homoquinine, 563, 997. 

—— synthesis of, 276. 

Honey, analysis of, 444. 

composition and adulteration of, 

693. 

harvest, correct time for, 590. 

Hop culture in peat soils, 185. 

Hops, antiseptic action of, 1169. 

presence of choline in, TRANS. 


298. 

Hornblende, pseudomorphs of, after 
olivine, 1188. 

Horse, digestibility of potatoes and 
carrots with hay and oats by, 72. 

—— digestion of, 178, 679, 1148. 

—— digestion of cellulose by, 916. 

Horse-chestnuts, composition of, 928. 

Horses, digestibility of substances used 
as food for, 282. 

Human corpses, _ basic 
(ptomaines) from, 278. 

liver, carbohydrates in, 679. 

—— subject, excretion of carbamide in, 


products 


Humus obtained from peat, examination 
of, 1082. 

Hyacinthus orientalis, analysis of, 1254. 

Hyalophane from Jakobsberg, 227. 
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Hydracridineketone, diamido-, and its 
derivatives, 988. 

Hydrastine and its derivatives, 675. 

detection of, 606. 

“ Hydrate of carbon” from cast-iron, 42. 

Hydratropic acid, derivatives of, 529. 

Hydraulic mortars, chemical reactions 
in the setting of, 306. 

Hydrazine compounds, 1216. 

Hydrazines, compounds of, with ketonic 
and aldehydic acids, 534. 

constitution of, 257. 

— of cinnamic acid, 540. 

Hydrazinetoluenesulphonie acids, 1216. 

Hydrazoaniline, preparation of, 1127. 

Hydrazobenzenedisulphonic acid, action 
of nitrous acid on, 1216. 

Hydrazobenzenedithiodisulphonic acid 
and its barium salt, 1139. 

Hydrazobenzenethiosulphonic acids, 


Hydrazocumic acid, 390. 

Hydrazotoluidine, 975. 

—— and its salts, 1128. 

Hydrindonaphthenecarboxylic acid, 
533 


Hydroacridine, new syntheses of deri- 
vatives of, 987. 

Hydrobenzoin carbonate, 254. 

Hydrobenzylcinnamic acid, 987. 

Hydrocarbon, an apparently new, from 
distilled Japanese petroleum, TRans., 
924. 

C,H,,, prepared from allyl diethyl 
carbinol, 232. 

—— Cj). 9, refractive power of, 211. 

— C,,H,z, from styrolene alcohol, 


—— from isobutylorthamidotoluene, 
152. 

Hydrocarbons, acetylene, isomerism of, 
736. 

— and their oxides and chlorides, 
combustion of, with mixtures of 
chlorine and oxygen, 214. 

—— aromatic, action of ethyl diazo- 
acetate on, 1207. 

—— —— new method of preparing, 
1064, Trans., 898. 

—— decomposing action of aluminium 
chloride on, 654. 

—— decomposition and genesis of, at 
high temperatures, Proc., 77. 

—— formation of, by the reversal of 
Friedel and Craft’s reaction, 516. 

—— from aromatic amines, chloride and 
brominated, 1060. 

—— illuminating power of, Trans., 
235. 

paraffin from Pennsylvania petro- 


leum, critical temperatures and 
specific volumes of, 859. 
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Hydrocarbons, thermic data for the com- 
pounds of aluminium bromide with, 
472. 

volatile, spontaneous polymerisa- 
tion of, at the ordinary atmospheric 
temperature, TRANS., 669. 

Hydrochelidonie acid, 47. 

Hydrochloric acid free from arsenic, 
preparation of, 440. 

obtaining from calcium 

chloride, 705. 

recovery of, as a bye-product 
in the ammonia-soda process, 199. 

Hydrochlorocarvoxime and its benzoyl- 
derivative, 1210. 

Hydrocinchonic acid derivatives, 561. 

Hydrocinnamic acid, 661. 

and phenylacetic acids, melting 

point and separation of mixtures of, 
2 


Hydrocollidine from the putrefaction 
of albuminoids, 676. 

Hydrocyanic acid, condensation of, 
1120. 

— estimation of, 600. 

—— —— influence of germination and 
growth on the development of, in the 
flax and sweet almond, 181. 

Hydrodiphthalyl, 57. 

Hydrodiphthalyllactoniec acid, 57, 798. 

Hydroferrocyanic acid and its deri- 
vatives, 233. 

“ Hydrogen acid,” an antiseptic, 612. 

Hydrogen aluminium | sulphite, pre- 
paration of, 1271. 

compounds, heats of formation of, 

716. 

cyanide, heat of formation of, 716. 

density and atomie volume of, 631. 

— ethyl collidine dicarboxylate and 
its salts, 61. 

ethyl fumarate, TRANS., 857. 

maleate, action of sodic 

ethoxide on, TRaNs., 873. 

-— action of sodic meth- 

oxide on, TRANS., 869. 

phenyllutidinedicarboxylate 

and its derivatives, 397. 

flame, coloration of, 209, 465. 

heat of combination of, with 

oxygen, 8. 

lecture experiments on the occlu- 
sion of, by palladium, 1035. 

—— liquid, temperature of, 861. 

—— modification of Tissander’s appa- 
ratus for the preparation of, 631. 

occlusion of, by zinc-dust, and the 

meteoric iron of Lenarto, 634. 

peroxide, action of, on the rare 

earths, 635. 

and its estimation, 344. 


— — estimation of, 430, 1036. 
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Hydrogen peroxide, formation of, by the 
oxidation of water by active oxygen, 
1107. 


formation of, during the com- 

bustion of carbonic oxide and of 

hydrogen, 1108. 

oxidations by, 496. 

reducing action of, 1036. 

—— persulphide, composition of, 952. 

——- —— stability of, 1037. 

— second spectrum of, 317. 

selenide, action of sulphur on, 

TRans., 444, 

preparation of, from iron 

monoselenide, TRANS., 443. 

reactions of sulphurous acid 
with, TRANs., 441. 

—— spectrum lines of, 1025. 

sulphide, absorption and estimation 

of small quantities of, in gaseous 

mixtures, 688. 

apparatus, Kipp’s, modifica- 

tion of, 1261. 

obtaining 


937. 
—— —— poisoning by, 1151. 
—— preparation of, and purifica- 
tion of, from arsenic, 346, 347. 
recovery of sulphur from, 


sulphur from, 


304, 454. 

recovery of sulphur from, by 
means of nitrohydrochloric acid in 
presence of air, 454. 

—— thermometer, the limit to the use 
of, 861. 

Hydrohydrastine, 675. 

Hydrohydroxydiphthalylic acid, 57. 

Hydroisoindileucine, 1223. 

a- and §-Hydrojuglone and their deri- 
vatives, 169. 

Hydrojuglone, monacetyl-, 548. 

a-y-Hydrolutidine, 816. 

Hydromethylpyrroline and its deriva- 
tives, 809 

Hydrophobia, experiments on, 74. 

a- and y-Hydropiperic acids and its de- 
rivatives, 664. 

Hydropyrocinchonic acid, 885. 

Hydropyrroline, action of hydriodic 
acid and phosphorus on, 809. 

H — phenylcarbamate, TRANs., 

2 


Hydroxanthochelidonic acid, 48. 

Hydroxanthranole and its ethyl-deriva- 
tive, constitution of, 1240. 

Hydroxyamidocarbimidocarboxamido- 
benzoic acid, 1226. 

Hydroxyamylenedicarboxylic acid and 
its silver and ethyl salt, 1203. 

Hydroxyamylphosphinic acid and its 
salts, 504. 

Hydroxyazotoluidine, 975. 
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Hydroxyazotoluidine and its salts, 1128. 
Hydroxybenzaldehyde and its deriva- 
tives, 663. 
Hydroxybenzenylazoximebenzeny]l, 
meta-, 1217. 
Hydroxybenzoic acids, heat of forma- 
tion and transformation of, 1103. 
—— heat of neutralisation and of 
dissolution of, 1032. 
Hydroxybutyrie acid, 
bromo-, 650. 
8-Hydroxybutyric acid in diabetic urine, 
830. 


chloro- and 


— — occurrence of, in the urine in 
cases of diabetes mellitus, 413. 

Hydroxycampholactonic acid, 669. 

Hydroxycamphor, Kachler and Spit- 
zer’s, 1241. 

Hydroxycarboxytoluquinoxaline ureide, 
909 


Hydroxycellulose, formation of, electro- 
chemically, 208. 
Hydroxycitraconic acid, 513. 
Hydroxycomazine and its derivatives, 
1243. 
Hydroxyconine, tribromo-, 563. 
Hydroxycoumarin, production of, 901. 
Hydroxycyanconine, derivatives of, 235. 
y-Hydroxydecylic acid, 650. 
Hydroxydibromobenzylidenephenylhy- 
drazine, 389. 
Hydroxyethylenedisulphonie acid, salts 
of, 970. 
Hydroxyisobutylphosphinic acid, 504. 
Hydroxyisobutyric acid, chior-, brom-, 
and amido-, 650. 
Hydroxyisopropyldiphenyleneketone- 
carboxylic acid, 1070. 
Hydroxyjuglone and its derivatives, 
803 


Hydroxylamine-derivatives, structure of, 
895. 

Hydroxylamine, formation of, by the 
action of potassium nitrite on hypo- 
sulphurous acid, 722. 

—— in acid solution is not reducible by 
zinc, TRANS., 612. 

—— poisonous action of, 830. 


— specific action of a mixture of 


sulphuric and nitric acids on zine in 
the production of, Trans., 597. 
Hydroxylutidine-monocarboxylic acid, 
ethyl salt of, 374. 
Hydroxymaleic acid, 513. 
Hydroxymetacoumaric acid and _ its 
derivatives, 664. 
8 Hydroxynaphthoquinoline, 561. 
Hydroxy-a-naphthaquinone; brom-, 667. 
Hydroxynicotic acid and its derivatives, 
174, 176. 
Hydroxynicotinic acid, Trans., 150. 
Hydroxynitrobenzyl »hthalimidine, 1232. 
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Hydroxyperezone and its salts, 778. 
Hydroxyphenanthraquinones, 1067. 
Hydroxyphenyltoluquinoxaline, 909. 
Hydroxyphosphiniec acids, 504. 
Hydroxyphthalic acid, 540, 902. 
8-Hydroxypicolinic acid, 49. 
Hydroxypiperhydronic acid, 664. 
Hydroxypipitzahoic acid, 777. 
Hydroxypropionie acid, oxidation of, 
752. 
w-Hydroxypropy] phenyl ketone,TRaNs., 
844 


Hydroxypyridine, amido-, and its. de- 
rivatives, 1243. 

(chelamide), 46: 

from 8-hydroxypicolinic acid; 50. 

Hydroxyquinhydrone, 520. 

Hydroxyquinol, 520. 

Hydroxyquinoline methochloride, 672. 

Hydroxyquinolinic acid, 1236. 

Hydroxyquinone, tribromo-, 520. 

—— and its salts, 756, 

57. 

Hydroxythiodiphenylamine, 260. 

Hydroxytoluquinoxaline, 910. 

Hydroxytoluquinoxalinecarboxylic: acid, 
909 


y-Hydroxyvaleramide, 651. 

a-Hydroxyvaleric acid, normal, 137. 

Hymenodictyon excelsum, bitter prin- 
ciple of, 565. 

Hymenodictyonine, the: bitter principle 
of Hymenodictyon excelsum, 565 

Hypersthene-andesite from Peru, 1189. 

Hypochlorous acid, deeomposition of 
aqueous solutions of, in sunlight, 
631. 

—— —— preparation of additive pro- 
ducts of, 1194. 

Hyponitrites, formation of, from nitric 
oxide, Trans., 361. 

Hyposulphuric acid, basicity of, 870. 

Hypoxanthine as a plant-constituent, 
1007. 

— oceurrence of, 286. 


I, 


Ilex cassine, analysis of the leaves of, 
1254. 

Illumination, new standard of, 321. 

Imabenzin, 1067. 

Incandescence lamps, relation between 
eleetric energy and radiation in the 
spectrum of, 325. 

Indazolacetic acid and its derivatives, 
542. 

Indazolearboxylic acid, monobrom-, 
542: 


Indazole, derivatives of, 540. 
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Indian corn, dry and steeped, feeding 
with, 1149. 

—— yellow, 620. 

Indicator, gallein as, 1012. 

—— iodic acid as an, 592. 

Indicators, 1157, 1159. 

—— different use of, in acidimetry, 
473. 

new, for the estimation of hy- 
droxides in presence of carbonates, 
931. 

Indigo, artificial, goods printed with, 
1023. 

—— preparation of, 850. 

reducing vat for, 1096. 

testing, 934, 1015. 

valuation of, 697. 

—— -blue, bleaching, by electrochemi- 
cul means, 108. 

—— fixation of alumina as a dis- 
charge on, 1276. 

Indigodicarboxylic acid and its salts, 
799. 

Indole, formation of, 567. 

Indoles, methylated, 167. 

Induction machine, simplest form of, 
1098. 


influence of the chemical 

nature and the pressure of gases on, 

1098. 

variation of, 1098. 

Infusorial earth from Richmond, Vir- 
ginia, 228. 

Inorganic acids, new complex, 875. 

Insecticide, naphthalene as an, 454. 

Invert-sugar, fermentation of, 1085. 

Todic acid as an indicator, 592. 

Todic anhydride, 346. 

lodides, estimation of, in presence of 
bromides and chlorides, 1261. 

Iodine, bromine, and chlorine, detec- 
tion of, 295. 

—- combination of, with oxygen, in 
presence of spongy platinum, 346. 

detection and estimation of, 
Trans., 471. 

— estimation of, in organic 
pounds, 1162. 

in urine, 296. 

exchange of chlorine, bromine, 

and, between organic and inorganic 

compounds, 34, 35. 

in Pern, obtaining, 706. 

method of testing for, in presence 
of large quantities of bromine, 189. 

—— oxidation of, during nitrification, 
870. 

chloride, and its action on organic 


com- 


compounds, especially on quinolines 
and alkaloids, 672. 

Iodoform, action of solid potash on a 
solution of, in acetone, 648. 
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Iodoform, iodine in human urine after 
the external application of, 413. 

—— preparation of, 463. 

lodopropargylic acid, 1199. 

Ipomesic acid, 670. 

Iridium, fusing, casting, dephosphoris- 
ing, and plating of, 462. 


new compounds of, 356. 

Iron, and iron ores, estimation of arsenic 
in, 838. 

assimilation of, in the animal 

organism, 574. 

Atwood’s process for refining, 1272. 

behaviour of the different modifi- 

cations of carbon towards, at an 

elevated temperature, 725. 

calorimetric method for estimating 

small quantities of, TRaNs., 493. 

co-operation of water in the slow 

oxidation of, 1105. 

electrolytic estimation of, 191. 

estimation of, by means of potas- 

sium iodide, 1011. 

estimation of, by potassium per- 
manganate in presence of free hydro- 
chlorie acid and chlorides, 297. 

—— estimation of carbon and sulphur 
in, 1161. 

estimation of, in alloys, 194. 

estimation of manganese and phos- 
phorous in, 597. 

— examination of, 1160. 

ingot, malleable, production of, 
1271. 

—— metallic, from Greenland, analyses 
of, 639. 

monoselenide, and the preparation 

of hydrogen selenide from it, Trans., 

443 


—— ores, addition of manganese to, 
1271. 

—— —— specular, of Cuba, genesis of, 
356. 

—— —— titration of, 932. 

—— phosphate, a new, from Belgium, 


producing a coating of ferroso- 
ferric oxide on, 1271. » 

—— production of galvanic deposits on, 
940. 

—— pyrophorie, 752. 

separation of aluminium and, 689. 

—— separation of from manganese and 
aluminium, by electrolysis, 1094. 

volumetric estimation of, 840. 

sulphate, application of, in agri- 
culture, and its value as a plant food, 
TRANS., 46. 

Tsatin, action of chromic acid on, 58. 

chemical constitution of, 665. 

preparation of, 167. 

Isatinphenylmercaptan, 749. 
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Tsatoic acid, 58. 

— —— and its derivatives, 
666. 

— and anthranilcarboxylic acids, ex- 
periments to establish the identity or 
otherwise of, 666. 

Isethionie acid, chloro-, anilide of,’787. 

Isobenzalphthalide, 1230. 

Isobenzalphthalimidine, 1231. 

Isobenzylidenephthalide, 1230. 

Isobuty1 alcohol, action of chlorine on, 
961. 

—— chloride, action of alcoholic potash 
and of hydrogen chloride on, 645. 

Isobutylallyl dimethyl carbinol, 237. 

Isobutylene chloride, 645. 

glycol, 645. 

Isobutylformanilide, 773. 

Isobutylorthamidotoluenes, two iso- 
meric, and their derivatives, 151. 

Isobutylorthiodotoluene, 152. 

Isobutylorthocresol, 152. 

Isobutylorthoformotoluide, 153, 154. 

Isobutylorthotoluic acid, 153, 154. 

Isobutylorthotolunitrile, 153, 154. 

Isocaprolactoid, and a hydroxy- acid 
from it, 964. 

Isocaprolactone, action of sodium ethyl- 
ate on, 963. 

action of water and of hydriodic 
acid on, 375. 

lsocvinchomeroniec acid, 815. 

constitution of, 1078. 

Isocyanates, organic, conversion of, into 
thiocarbimides, 526. 

presence of, in the first: running of 
the distillation of crude benzene, 463. 

Isodialdane, 240. 

Isodinaphthyl, certain derivatives of, 
TRANs., 104, 

tetranitro- and tetramido-, TRans., 
105, 106. 

Isodinaphthyl-quinone, Trans., 104. 

Isodurene, action of benzoic chloride 
on, in presence of aluminium chloride, 
253. 

Isoethinediphthalyl, 267, 268. 

Isoeuxanthone, 1077. 

Isofulminurie acid, 39. 

lsohydrobenzoin carbonate, 254. 

Isoindoleucine and its derivatives, 1223. 

Isomannide, 743, 744. 

— of acetylene hydrocarbons, 

36. 

—— in the benzene series, 628, 1177. 

Isomethyldiphenylpyrazene and _ its 
salts. 810. 

Isomethyldiphenylpyrazenecarboxylic 
acid and its salts, 810. 

Isophloridzin, so-called, 1142. 

Isopropenyl carbinol, action of acid 
aud of hydrogen iodi-ie on, 645. 


665, 
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Isopropenyl carbinol, action of hydro- 
chlorie acid on, 647. 
Isopropyl benzoate, chlor-, preparation 

of, TRans., 135. 
phenylcearbamate, 656. ; 
Isopropylacetonylphosphinic acid and 
its salts, 747. 
Isopropylallyl dimethyl carbinol and its 
derivatives, 497. 
Isopropylbenzene, 1054. : 
Isopropylphosphino-carboxylice 
748 


acid, 
a-lsopropylpyridine and its derivatives, 
992. 


Isopropyltoluene, 1054. 
Isosaccharin and its derivatives, 744. 
Isuvitic acid, constitution of, 798. 


J. 


Jade, analysis of, 491. ; 

Jadeite, unwrought, from Switzerland, 
1188. 

Jalapin, 669. 

Jalapinole, 669. 

Jalapinolic acid, 670: 

Jambosa root, crystalline 
from, 396. 

Jambosin, 396. 

Japaconitine, 911. 

Japanese belladonna, 404. 

bronzes, analyses of, 204. 

—- oils, three, 1023.. 

—— petroleum, distilled, an apparently 
new hydrocarbon from, TRANs., 924. 

Jequirity zymase, 1085. ; 

Jordanite and meneghinite, isomorphism 
of, 639. 

Juglone and its derivatives, 546, 803. 

—— and regianin, identity of, 1142. 

constitution of, 548. 

Juglonic acid, 548. 

Jugloxime, 547. 


substance 


K. 


Kainite, separation of, from rock salt, 
614. 

working up the mother-liquors 
from schoenite in the production of, 
306. 

Kairoline, derivatives of, 1245. 

Kanarin, preparation of, 107. 

Kaolin deposits of the south-western 
provinces of Russia, geological and 
chemical examination of, 87Y. 

Kaslinite from Calhoun Co., Alabama, 
228. 
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Kephir, 942. 

Ketones, additive and condensation- 
compounds of:diketones with, TRANs., 
11. 

—— isomerie, 505. 

—— oxidation of, 1197. 

synthesis of tertiary alcohols from, 
881. 

a-Ketonic acids, condensation-products 
of, 758. 

Ketonic acids, conversion of, into lac- 
tones, 165. 

conversion of, 

turated lactones, 1200. 

synthesis of, from aldehydes 
and ethyl diazoacetate, 1238. 

Kidney, histological chemistry in rela- 
tion to the physiology of, 923. 

Kinoin:in Malabar kino, 59. 

Koch’s cultivating fluids, alkaloid in, 
1250. 

Kola nuts, Sterculia acuminata, 712. 

Koninckite, a new hydrated phosphate 
of iron, 878. 

Kérting’s apparatus, use of, for forcing 
the gases throngh sulphuric acid 
chambers, 1166. 

Koumiss, composition of, 849. 


into unsa- 


L. 
Laboratory apparatus, new forms of, 
481. 


—— at Dresden, apparatus and arrange- 
ments of, 951. 

Labradorite rock of the coasts of 
Labrador, 644. 

Lactalbumin, 1000. 

Lactic ferment in milk, 1170. 

Lactoglobulin, 1000. 

Lactone, double, obtained in the pre- 
paration of ethinediphthalyl, 267. 

Lactones, condensation-prod ucts of, 375. 

—— conversion of ketonic acids into, 
165. 

—— conversion of lactonic acids into, 
963. 

—— unsaturated, conversion of ketonic 
acids into, 1200. 

Lactonic acid, 967. 

—~-- acids, conversion of, into lactones, 
963. 

Lactose, action of lead acetate on, 444. 

determinations of, in milks by 

optical methods, 601. 

estimation of, in condensed milk, 


Levorotatory substance, a new (pseudo- 
hydroxybutyriec acid), 284. 
Lakmoid, a, 148, 
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Lakmoid and other indicators, 1157. 


as a reagent for alkalis, 931. 

Lanthanum, sulphides of, 955. 

Latent heat of fusion, 625. 

Lauric acid, heat of combustion and the 
specific and latent heats of, 1176, 1177. 

Lauronolic acid, 669. 

Lauth’s violet, 259. 

Lead, acetate, basic, as a test for olive 
oil, 603, 

— action of ammonia on the halogen 
salts of, 1114. 

and its alloys, action of concen- 
trated sulphuric acid on, 460. 

—— assaying in the wet way, 596. 

co-operation of water in the slow 

oxidation of, 1105. 

native, from the Andaman Islands, 
1185. 

—— nitrates, basic, 725. 

nitrososulphate, 

TRANS., 364. 

physiological effect of, on rumi- 

nants, 74. 

precipitate, influence of, on polari- 
sation, 694. 

Leather, vegetable, 851. 

waste, nitrogen in, 930. 

Leaves, activity of assimilation by, 289. 

colouring-matter of, 670. 

evolution of carbonic anhydride 

and absorption of oxygen by, in the 

dark, 927. 

floating and submerged, gas con- 

tained in, 1153. 

freshly fallen, manurial value and 

analyses of, 686. 

green, detection of starch in, 831. 

— metastasis in, 831. 

presence of amylase in, 182. 

vine, formation of starch in, 1004. 

Lecture experiment op flame, 1035. 

experiments, 215, 869. 

on the occlusion of hydrogen 
by palladium, and on _ spectrum 
analysis, 1035. 

Leech, medicinal, action of a secretion 
obtained from, 571. 

Leguminose, source of the nitrogen of, 
418. 

Lemon oil, adulteration of, with oil of 
turpentine, 1163. 

Lepidine, colouring matters from, 673. 

Lepidinesulphonic acid, 562. 

Leucite-basalt from the Vogelsberg, 33. 

Leucomaines (ptomaines), 676. 

Leucomanganite, 640. 

Leucoxene, 28. 

Levonic acid and its salts, 653. 

Levuliniec acid, derivatives of, 1123. 

Lichens, exchange of gases between, and 
the atmosphere, 580. 


existence of, 
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Light, a unit for the measurement of, 
1. 

—— absolute unit of, 622. 

--— chemical action of, 1173. 

and its physiological action 

on chlorophyll, 714. 

constant of electromagnetic rota- 

tion of, in carbon bisulphide, 325. 

electromagnetic rotation of the 

plane of polarisation of, by iron, 

nickel, and cobalt, 5. 

influence of, on the action of 
halogens on aromatic compounds, 
767. 

—— —— of, on the course of chemical 
reactions in the bromination of 
aromatic compounds, 518, 888. 

of, on the electrical resis- 

tances of metals, 469. 

law of emanation of, from incan- 

descent substances, 623. 

relationship between molecular 

structure and the absorption of, 1173. 

spectrographic investigations of 
different standards of; their use in 
measuring photographic sensitiveness, 
1026. 

Lily of the Valley (Convallaria majalis), 
271. 


Lime, estimation of alumina in, 441. 

“ Lime diphosphate,”’ 615. 

Limestone, erosion of, 358. 

Limestones, older, of the secondary 
series, origin of iron, manganese, and 
zine minerals in, 644. 

Limonite, 1116. 

—— from South Africa, composition of, 
132. 

Linarite, occurrence of, in slag, 226. 

Russian, 1186. 

Lines of no chemical change, 341. 

Linseed, germination of, 181. 

cake, adulteration of, 425. 

Liquid to solid state, influence cf change 
from, on vapour pressures, 629. 

Liquids, boiling of, in a vessel contained 
in a water-bath, 474. 

cohesion and adhesion of, 111. 

critical volumes of, 331. 

— double refraction of, 318. 

fermentable, sterilisation of, in the 

cold, 287. 

magnetic, influence of magnetisa- 

tion on the resistance of, 213. 

Mendeléeff’s formula for the ex- 
pansion of, and Thorpe and Riicker’s 
formula for determining the critical 
temperatures of, from their coefficient 
of expansion, 859. 

—— reciprocal solution of, 340. 

relation between molecular weight 


and velocity of evaporation of, 112. 
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Listwaenite from the Poroschnaja 
Mountain, near Nischne-Tagilsk, 
224. 

Lithium, spectroscopic estimation of, 
1012. 

—— carbonate, solubility of, 634. 

—— salts, a new reaction of, 441. 

sulphate, heat of dissolution of, 
TRans., 98. 

Litters, various, absorptive and eva- 
porative powers of, 1008. 

Liver, cephalopod, pancreatic function 
of, 829. 

Loganetin, 396. 

Loganin, 396. 

Low temperatures, use of boiling, 
oxygen, nitrogen, carbonic oxide, uni 
atmospheric air for producing, 715, 
1101. 


very, production of, 1101. 

Lubricating oil from Baku naphtha, 
manufacture of, 620. 

Lucerne, digestibility of, by the horse 
and sheep, 410. 

Lupines, percentage of alkaloids in 
different varieties of, 832. 

removal of the bitter principles 

from, 184. 

water culture of, 420. 

Lupinidine, behaviour of, with ethyl 
iodide, 676. 

from Lupinus luteus and its 
derivatives, 177. 

Luteochromium salts, 23. 

Lutidine, 397, 557. 

new, 994. 

synthetical, and its derivatives, 815. 

a-Lutidine, so-called, isolation of, 815. 

a-y-Lutidine, 816. 

y-Lutidine, behaviour of, with metallic 
salts, 671. 

a-y-Lutidine-8-carboxylic acid and its 
salts, 12-44. 

Lutidinedicarboxylic acid and its salts, 
62. 

Lutidinie acid, 557. 

Lycaconine, 403. 

Lycaconitine, 403. 

Lycoctonic acid, 403. 

Lycoctonine, 403. 


Macleya cordata, alkaloid of, 404. 

Macleyine, 404. 

Magenta, detection of, in extract of 
archil, 1015. 

Magnesia industry, 1166. 

Magnesium, electrolytic production of, 
from carnallite, 942. 
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Magnesium and potassium hydrogen 
carbonates, limit to the combination 
of, 872. 

carbonate, solubility of, in car- 
bonic acid, 484. 

—— hydrocarbonate, 724. 

—— hydroxide, crystallised, formation 
of, 1183. 

—— phosphate, new crystallised, and 
the corresponding arsenate, 724. 

preparation of, 1112. 

of, by electrolysis, 940. 

suboxide, 123. 

sulphate, calorimetric determina- 
tions of, ‘URaNns., 100. 

—— use of, for Bengal lights, 1172. 
Magnetisation, influence of, on the 
resistance of magnetic liquids, 213. 
Magnetite, microscopic association of, 

with titanite and rutile, 27. 

Maize, analyses of, ‘I'RANs., 88. 

chemical composition of, as in- 

fluenced by environment, 585. 

composition of, 291. 

—— fodder, analyses of, TRans., 85, 86. 

—— heads as fodder, and analyses of, 
1087. 

—— quantity of nitrogen in the silage 
of, ‘I'RANS., 80. 

——silage, analyses of, Terans., 85, 
86. 

Maleates, ethereal, action of sodic 
alcoholates on, TRANS., 855. 

Maleic acid and anhydride, dichloro-, 
652. 


monochloro-, Carius’, 652. 

anhydride, action of phosphorus 

pentachloride on, TRaNs., 899. 

rate of formation of, 757. 

—— phenylimide, dichloro-, 652. 

tetrachloride, a- and 8-dichloro-, 
652. 

Male‘nimide, dibromo-, 993. 

Malic acid, 1201. 

—— —— and its ethereal salts, 1049. 

condensation products from, 


174. 

Malonamide, 886. 

Malonanilic acid, 983. 

Malt coombs and the non-albuminoids 
contained in them, influence of, on the 
yield of milk, 929. 

—— peptone, 822. 

— stored, 1169. 

Malting barley, properties of, 1169. 

Malto-dextrin, Trans., 560. 

Maltose, manufacture of, by Dubrunfaut’s 
method, 205. 

Mandelic acid, derivatives of, 982. 

Mangarese, aluminium sulphate, a new 
hydrous, from Sevier Co., Tennessee, 
226. 
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Manganese arsenates from Nordmarken 
in Wermland, 959. 

—— colorimetric estimation of, 690. 

compounds analogous to ferro- and 

ferri-cyanide of potassium, prepara- 

tion of, 737. 

estimation of, 1264. 

— of, in cast-iron or spiegel- 

eisen, 84. 

—— of, in iron and steel, 597. 

of, in spiegeleisen, ferro- 
manganese, &c., 690. 

—— existence of, in plants and animals, 
421. 

—— minerals, origin of, 1119. 

peroxide, valuation of, 1162. 

— precipitation of, with bromine 
690 


steel. 307. 
volumetric estimation of, 442, 
840. 


of ; influence of organic 
matter and iron, 85. 

Manganites of the alkaline earths, 1114. 

Mangolds, various, feeding value of, 
1259. 

Manitoba prairie soils, sources of the 
fertility of, TRANS., 380, 408. 

Manna, Turkestan, 943. 

Mannitol, anhydrides of, 744. 

—— lead nitrate, 743. 

new anhydride of, 367. 

—— reduction of, by formic acid, 743. 

Manometers, alterations in the arrange- 
ment of, 475. 

Manure, farmyard, analyses of, 1260. 

composition of, 834. 

—— fresh stable, effects of, on potatoes, 
189. 

—— materials, various, 1156. 

—— peat as, 428. 

sheep, improvement of, by kainite, 


stable, preservation of ammonia in, 
187. 

Manures, artificial, estimation of the 
relative value of nitrogen in, 436. 

complementary, 93V. 

containing thiocyanatcs, experi- 

ments with, 76. 

estimation of phosphoric acid in. 

Method adopted for 1885 by the 

Association of Official Agricultural 

Chemists, 437. 

estimation of potassium in. Method 
adopted for 1885 by the Association 
of Official Agricultural Chemists, 
440. 

—— influence of different systems of 
applying, 1156. 

—— new method of estimating phos- 
phorie acid in, 436. 


INDEX OF SUBJECTS. 


Manures, phosphatic, analysis of, 838. 

—— potash, for potatoes, 83. 

use of, in Brittany, 83. 

Manuring experiments, 186, 187, 1010. 

with Chili saltpetre, 187. 

—— —— with precipitated phosphate, 
429. 

Margarite from Gainesville, analysis of, 
491. 

Marmalite from Himmelfahrt Mine, 
Freiburg, 222. 

Marsh’s apparatus, use of hydrochloric 
acid in, 440. 

Mass, action of, 480. 

Maximum work, principle of, 868. 

Meat extract, influence of, on the tem- 
perature of the body, 409. 

Mecenic acid, chloro-, and its salts, 1202. 

Meconic acid, action of phosphoric 
chloride on, 1202. 

—— —— nitrogenous derivatives of, 48. 

Melilotic acid and anhydride, 390. 

—— — action of aniline and of methyl- 
amine on, 1220. 

Melting point of substances in contact, 
330. 

— points and boiling points as 
related to chemical composition, 329. 

Menaccanite from Lancaster Co., Fa, 


Meneghinite and jordanite, isomorphism 
of, 639. 

Mercaptals or thio-acetals, 748. 

Mercaptans, compounds of, with alde- 
hydes, ketones, and ketonic acids, 748. 

Mercaptoles, 749. 

Mercapturic acids, oxidation of, 514. 

Mercurie iodide, solubility of, in water 
and alcohol, 350. 

Mercurous iodide, action of light on, 
1173. 

—— nitrate and nitric oxide, reaction 
between, Proc., 94. 

— —-and nitrites, reaction between, 
Proc., 95. 

sulphate, note on the preparation 
of, TRANs., 639. 

Mercury, action of nitric peroxide on, 
TRans., 681. 

—— diorthoxylene, 144. 

—— fulminate, action of thiocyanic 
acid, and of ammonium thiocyanate 
on, 39. 

—— decomposition of, 388, 39, 
TRANs., footnote, 72, 76. 

—— impure, electric conductivity of, 
and methods of purification, 322. 

—— native, from Servia, 730. 

occurrence of, in the allu- 

vium in Louisiana, 876. 

purification of, by distillation in a 

vacuum, 350. 
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Mercury, solid, and other metals, elec- 
trical conductivity of, at low tempera- 
tures, 855. 

— — electric conductivity and 
temperature coefficient of, 1028. 

— unit, Siemens’, reproduction of, 
1027, 1099. 

vapour-pressures of, ‘TRANS., 656. 

volatility of, 953. 

Mesitylene, presence of, in different 
mineral vils, 1209. 

Metabolism of five children of ages 
varying from 5 to 15 years, 409. 

Metacyanobenzoic acid, 91. 

a-Metadiquinolines, 1144. 

a-Metadiquinolylines and their salts, 
1145. 

Metahemoglobin, crystalline, from the 
dog, 276. 

study of, 407. 

Metahydroxyanthraquinone, 
680. 

Metahydroxyphenylquinoline and _ its 
salts, 1145. 

Metaisobutyltoluene, 152. 

Metallic: chlorides, influence of con- 
centration on the specific heat of 
aqueous and alcoholic solutions of, 8. 

layers, thin, optical properties of, 

26. 


TRANS., 


solutions, reduction of, by means 
of gases, &c., 1112. 

Metallurgy, improvements in, 707, 1271. 

— novelties in, 940. 

—— progress in, 1167. 

Metals, action of anhydrous ammoniacal 
ammonium nitrate on, 1039. 

certain, action of pyrosulphuric 

acid on,. TRANS., 636. 

certain, not precipitated by hydro- 

gen sulphide, detection of, in the 

precipitate produced by ammonia, 
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electrolytic production of, 941. 

— electromotive force between, at 
high temperatures, 1175. 

estimation of oxygen in, 1167. 

influence of light on the electrical 
resistance of, 469. 

—— precipitated by hydrochloric acid, 
separation of, 597. 

—— purification of, by electrolysis, 941. 

relations of heat to voltaic and 
thermoelectric action of, in electro- 
lytes, 325. 

—— solid mercury and other, electrical 
conductivity of, at low temperatures, 
855. 

some, action of, on mixtures of 


acetylene and air, 951. 
pectral lines of, developed by 
exploding gases, 317. 
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Metaparatuluenediamine, dicyano-, and 
its derivatives, 257. 

Metaphenylenediamine, action of carbon 
bisulphide on, 156. 

Metasaccharin, derivatives of, 745. 

Metastasis in leaves, 831. 

Metatoluic acid, nitro-, 522. 

Metatolyl carbinol, 655. 

Metaxylene, bromo-substitution deriva- 
tives of, 518. 

description and measurement of 
the spectrum of, Trans., 704. 

—— monochloro-, 1052. 

—— nitro- and amido-derivatives of, 
L4t. 

Metaxylidine, symmetrical, 522. 

Meteoric iron from Coahuila, Mexico, 
880. 

—— —— from Wichita Co., Texas, 493. 

of Lenarto, hydrogen in, 634. 

sand, 231. 

Meteorite from Durango, 230. 

new, found at Grand Rapids, 
Michigan, 494. 

—— Ngawi, 1190. 

— Santa Catharina, 362. 

Methaldehyde, action of amines on, 647. 

Methamidocarbimidocyanamidobenzoyl, 
1227. 

Methane, and mono-, di-, and tetra- 
chloro-, inhalation of, 926. 

dichloro-, physiological action of, 
compared with that of chloroform, 
285. 

—— illuminating power of, Trans., 200, 

—— liquefaction and solidification of, 
860. 

nitro-, action of benzaldehydehyde 

on, 160. 


reactions with, 1197. 

preparation of, Trans., 200. 

Methenyldicumylamidine, Trans., 768. 

Methenyldi-ortho- and para-tolylamid- 
ine, TRANS., 764, 766. 

Methenyldiphenylamidine, Trans., 767. 

Methenyltriallyl ether, preparation of, 
740. 

Methoxyearballylic acid, 512. 

Methoxydiallylacetic ucid and its ethyl 
salt, 512. 

Methoxynaphthoie acids, anilides of, 
1224. 

Methoxynicotinic acid, 175, and Trans., 
154. 

— constitution of, 558. 


Methoxynitrobenzenenitriles, 657. 

Methoxypyridine, 811. 

Methoxyquinolinic acid, 1235. 

Methoxysuccinic acid and its salts, pro- 
perties of, TRANS., 863. 

—— -——salts of, Trans., 857, 838, 
871. 
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Methoxytriphenylmethane, diamido-, 
1141. 

Methronene, 528. 

Methyl acrylates, three, refractive in- 
dices of, 1173. 

— alcohol, estimation of, in ethyl 
alcohol, 600. 

separation and estimation of, 

in presence of ethyl alcohol, 298. 

azinsuccinate, 886. 

—— benzaldibenzoylacetate, 1238. 

—— chloroformate, preparation of, 
883. 

—— bromophenoxynicotate, 176. 

coumalanilidate, 175. 

—— dehydracetate, action of aniline 
on, and remarks on, by Haitinger, 
761. 

dextro- and levo-tartrates, forma- 

tion of methylracemate from, 966. 

dinitrocinnamate, additive com- 

pounds of, 1137. 

ethyl acetal, 136. 

—— methylnaringenate, 907. 

— monochlorofumarate, 652. 

—— paranitrophenyl-a-nitro-@-lactate, 
1137. 

—— pyrrolineglyoxylate, 378. 

racemate, formation of, from 

methyl dextro- and levo-tartrates, 


—— salicylate, vapour- pressures of, 
TRans., 649, 655. 

—- phenylcarbamate, TRANS., 
775. 

—— thiocyanurate, 1193. 

thiophentricarboxylate, 1205. 

a-Methyl-8-acetopropionic acid, distilla- 
tion of, 1200. 

Methylamidochlorobenzoic acids, 793. 

Methylamidohydroxybutyric acid, 752. 

Methylamidoperezone, 778. 

Methylamidosulphobenzoate, 792. 

Methylamine, commercial, extraction of 
amines from, 501. 

Methylammonium rhodiochlorides,1116. 

a-Methyl-a-anilidosuccinic acid and its 
derivatives, 900. 

Methylaniline, bromodinitro- and di- 
nitro-, 1214. 

Methylapocinchene and its hydrochlor- 
ide, 1248. 

Methylapocinchenie acid, 1249. 

Methylarbutin, synthetical, 521. 

Methylbenzene, nitro-, 903. 

Methylbenzylamarine, 1133. 

Methylbenzyl oxide, action of phosphoric 
chloride on, 252. 

Methylbrucine, ammonium base obtained 
from, 819. 

Methyl butyl ketone, oxidation of, 1197. 

Methyleaffuric acid, 995, 
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Methylearbophenyllutidylium debydr- 
ide, 398. 

Methylearbostyril, nitro- and amido-, 
1235 


Methylcarbostyrilsulphonic acid, 1235. 
Methylcarvoxime, 1058. 
Methylchloroquinoline, 2’ : 3’, 274. 
Methylcinchonamine, 66. 
Methylcopellidine and its derivatives, 
817. 
8-Methyldaphnetin, 56. 
Methyldiphenylpyrrazene, 1237. 
—— and its derivatives, 556. 
Methyldiphenylpyrrazenecarboxylic 
acid, 556. 
Methyldiphenylthiocarbamides, action 
of ammonia and of orthotoluidine on, 
383. 
Methylene-blue and allied dyes, 259. 
Methylene chloriodide, Trans., 198. 
dichloride, preparation of, 38. 
iodide, action of sodium phenyl- 
sulphinate on, 536. 
Methylenediphenyldiamine, 782. 
Methylenedisulphonic acid, salts of, 
970. 
Methyleneiodophenylsulphone, 536. 
Methylenephthalide, 1228. 
— and its bromide and oxide, 164, 
165. 
— bromo-, 165. 
Methylenephthalomethimidine, 1228. 
Methylenephthalyl, bromo-, 165. 
a-Methylethylpyridin¢, 557. 
Methylflavolinium hydroxide, 559. 
Methylformylorthamidochlorobenzoic 
acid, 792. 
a-Methylglyceric acid and its salts, 
651. 
8-Methylglycidic acid, additive product 
of methylamine and, 752. 
Methylhesperidin, 906. 
Methylhydroxyglutaric acid from levu- 
linie acid and the corresponding lac- 
tonic acid, 1202. 
Methylhydroquinaldine, derivatives of, 
1245. 
Methylindazole, 541. 
Methylisoindileucine, 1223. 
Methylmono- and_ di-benzoylphenyl- 
hydrazine, 1060, 1061. 
Methylnarceine and its salts, 997. 
Methylnitraniline, trinitro-, 660. 
Methyl-8-nitroso-a-naphthol, 1238. 
Methyloxamic acid, 398. 
— and its derivatives, 


Methylparamethoxydiphenylamine, 
155. 


Methylparatolyisulphone, 537. 
— and its derivatives, 
36. 
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Methylphenanthroline and its deriva- 
tives, 392. 

Methylphenylbenzylpyrrazene, 1237. 

Methylphenylethyithiocarbamide, 383. 

Methylphenylhydrazine and its salts, 
1061 


Methylphenylhydrazinephenylglyoxylic 
acid, 535. 

Methylphenylsulphone, 536. 

Methylphenyltaurine, preparation of, 
TRANS., 372. 

Methylphenylthiocarbamide, 383. 

Methylphenylurethane, 384. 

a-Methylpiperidine derivatives, 557. 

a-methylpiperylthiocarbamate, 
557. 

Methy]piperidine, new, 812. 

a-Methylpropy]-6-hydroxybutyric acid, 
decomposition of, by heat, 376. 

Methylpseudochlorisatin, 792. 

Methylpseudolutidostyril hydrochloride, 
decomposition-product of, 397. 

Methylpyridinecarboxylic acid, 817. 

Methylpyrrolidine, 1243. 

Methylpyrroline, action of nascent hy- 
drogen on, 809. 

—— and pseudoaceto-, 378. 

Methylquinaldinium hydroxide, 558. 

Methylquinoline, orthiodo-, 815. 

Methylquinolines, 1079. 

Methylquinolinium hydroxide, 559. 

Methylstilbene, 1065. 

Methylsulphonic acid, derivatives of, 
367. 

—— chloride, trichloro-, 367. 

Methyltetrahydiocinchonic anhydride, 
561. 

Methylthiodiphenylamine, diamido-, and 
its derivatives, 259. 

Methylthiophencarboxylic acid and its 
silver salt, 1206. 

Methylthiophens, isomeric, 766. 

Methyltoluidine, para-, derivatives of, 
975. 

Methyluramidobenzoic acid, 1226. 

Methyluric acid, artificial, 1050. 

a-Methylvalerolactone from isosaccharin, 
744. 

Methyl-violet, crystalline bases from, 
895. 


crystallised, 791. 

—— —— preparation of, 711. 

preparation of the sulphonic 
acids of, 208. 

Metiyl-xanthine, synthesis of, 275. 

Miargyrite, crystalline form of, 
1116. 

Mica, boric acid in, 643. 

Microbes, vitality of germs of, 417. 

Microlite, 732. 

Micro-organisms, chemical changes in 
relation to, TRANS., 159. 
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Micro-organisms in soils, 426. 

in the air, quantitative esti- 
mation of, 611. 

Microscopic analysis, 689. 

chemical reactions, 294. 

Microzyme and vibrioles, origin of, in 
air, water, soil, &c., 417. 

Milarite, 1187. 

Mildew in vines, removal of, 590. 

——— use of copper sulphate to destroy, 
7 


7. 

Milk adulteration, 299. 

—— albuminoids of, 1149. 

— analysis, 446. 

— bitter, 105. 

—— blue, isolation of the bacterium 
which produces, 1171. 

organisms of, 417. 

— casein in, and the action.of rennet 
on, 1083. 

changes which it undergoes through 

the agency of micro-organisms, 416. 

condensed, estimation of saccharose, 

glucose, and lactose in, 443. 

cow’s, estimation of casein in, 


936. 

—— influence of exhausted beet- 

root pulp on, 73. 

proteids of, 1000. 

—— creaming of, 944. 

—— estimation of fut in, 1014. 

fat, estimation of, 695. 

-—— human, albuminoids of, 922. 

composition and methed of 

analysis of, 282. 

—— separation of casein from 

albumin in, 845. 

influence of malt coombs and the 
non-albuminoids contained in them, 
on the yield of, 929. 

— lactic ferment in, 1170. 

mere’s, composition of, 849. 

—— new conserving agent for, 612. 

notes on, 849. 

of the porpoise, composition of, 

1253. 

polarimetric estimation of sugar 
in, 693. 

—— preservation of, 1170. 


— refrigerator, Oberbockstruck’s, 
1022. 

Thiel’s pasteurising apparatus 
for, 105. 


Milk-sugar, 647. 

manufacture of, in Switzer- 
land, 848. 

Milks, determinations of lactose in, by 
optical methods, 601. 

—— preserved by high temperatures 
(100° C.) for children’s food, use of, 
679. 

Mineral, new, from Godemas, 230. 
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Mineral, new, from the environs of 
Nantes, 643. 

vils, different, presence of pzeudo- 
cumene and mesitylene in, 1209. 

-—— —— process for solidifying, 309. 

testing, for resin oils, 93. 

spring, “ Rémerbrunnen ” at Ech- 
zell Wetterau, 362. 

—— water of Aquarossa, 494. 

Salies-du-Salat, 231. 

—— waters, arsenic in, 232. 

Mineralogical] notes, 641. 

from Transylvania, 733. 

Minerals, determination of the coeffi- 
cient of cubic dilatation of, 218. 

determination of the double refrac- 

tion of, 621. 

estimation of graphite in, 689. 

—— from a chromite deposit, 31. 

from new localities, 492. 

— from the environs of Pontgibaud, 
220. 

— from the metamorphic rocks of 
Ouro Preto, Brazil, 30. 

—— iron, manganese, and zinc, origin 
of, in the older limestones of the 
secondary series, 644. 

Japanese, 221. 

—— new, from Colorado, 878. 

of the cryolite-group from Green- 
land, 27. 

Mirrors, silvering of, 1020. 

Mixture, thermal and volume changes 
attending, 339." 

Molasses, beet, occurrence of leucine and 
tyrosine in, 2495. 

extraction of sugar from, 943. 

—— purification of, 103. 

—— raffinose (melitose ?) from, 368. 
Molecular structure and the absorption 
of light, relationship between, 1173. 
—— — of carbon compounds and 
their absorption spectra, relation be- 

tween, Part VII, TRANs., 685. 

— volume of saline solutions, 334. 

Molecules, homogeneous, attraction of, 
1ll 


new method for determining the 
size of, 951. 

—— relation of diameters of, 1182. 

Monazitic sands of Caravellas, Brazil, 
489. 

Mordants, different ferric oxide, be- 
haviour of, with silk, 315. 
Morin and its derivatives, 553. 

Morinsulphonic acid and 
554. 

Morphia, detection of, in the urine, 
447. 

Morphine, bromine as a test for, 96. 

estimation of, in opium, L165. 

— fate of, in the organism, 577. 


its salts, 
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Mortars, hydraulic, chemical reactions 
in the setting of, 306. 

Mucin-group, 677. 

Muscle, inorganic constituents of, 573. 

Muscles, unstriated, of various animals, 
action of potassium and sodium salts 
on, 578. 

Must, specific influence of acetic acid on 
the fermentation of, and the composi- 
tion of the wine produced, 942. 

Mutton dripping, examination of, 446. 

Myoctonine, 403. 

Myristamide, action of brominated 
potash on, 1197. 

Myristic acid, heat of combustion and 
the specific and latent heats of, 1176, 
1177. 

Myristica surinamensis, fat of :the fruit 
of, 1197. 

Myrtus jambosa, crystalline substance 
from, 396. 


N. 


Nandina domestica, active constituents 
of, 565. 

Nandinine, 565. 

Naphthalene, a sulphoxide of, 170. 

as an insecticide, 454. 

—— bromo-, vapour - pressures of, 
TRANS., 650, 656. 

constitution of the haloid deriva- 

tives of, TRANS., 497. 

derivatives of, 1239. 

description and measurement of 

the spectrum of, TRANs., 697. 

a- and 6-diamido-, 1238. 

—— iodine-derivatives of, Traws., 518. 

tribromo-, 1239. 

Naphthalenes, bromiodo- Trans., 523. 

—— di- and tri-bromo-, derived from 
dibromonaphthylamines, TRANs., 510. 

— diiodo-, TrANs., 521. 

— nitrobromo-, TRAns., 506. 

—— nitroiodo-, TRANs., 519. 

Naphthaleosin, 667. 

Naphthalfluorescein and its derivatives, 
667. 

Naphthalfluorescin, 668. 

Naphthanilide, bromo-, 667. 

Naphthaquinols, to distinguish certain, 
392. 

a- and 8-Naphthaquinone, action of 
methylhydroxylamine hydrochloride 
on, 1288. 

a-Naphthaquinone and _ benzoquinone, 
behaviour of, towards sulphuric acid, 
802. 

and its derivatives, 667. 


—— tetrabromo-, 163. 


a-Naphthaquinonehydrazide, and _ its 
identity with benzene azo-a-naphthol, 
391. 

8-Naphthaquinonehydrazide, 391. 

Naphthaquinoximes, 775. 

a-Naphthoic acids, mononitro-, and their 
derivatives, 548. 

8-Naphthoic acids, mononitro-, and their 
derivatives, 904. 

a-Naphthol, iodonitro-, TRans., 524. 

action of bromine on, 162. 

— bromonitro-, and some of its salts, 
Trans., 501. 

—— pentabromo-, 163. 

synthesis of, 545. 

8-Naphthol, iodo-, TRrans., 525. 

—— nitroso-, compounds of nickel and 
cobalt with, 840. 

Naphthol methyl ether, bromonitro-, 
Trans., 502. 

—— #-moniodo-, a new, 672. 

—— nitroso-, action of hydrogen sul- 
:phites on, 937. 

and its derivatives, 169, 545. 

e- and f-Naphtholazobenzene, deriva- 
tives of, 546. 

e- and 8-Naphthoiazobenzene-azo-a- and 
.6-naphthol, Trans., 663, 664. 

a-Naphthoiazohenzene - azo -8- naphthol, 
and its disulphonic acid (sodium salt), 
TRANS., 664. 

a- and 8-Naphtholazobenzene-azophenyl, 
TRANS., 665, 666. 

a- and §-Naphtholazobenzene-azoresor- 
cinol, TRANS., 665, 666. 

8-Naphtholazobenzene-azosaticylic acid, 
TRANS., 667. 

Naphthol-green, preparation of, 312. 

Naphthols, action of diazoparanitro- 
benzene on, 'TRANs., 661. 

nitroso-, preparation of, 801. 

Naphtholsulphonie acid, iodo-, 673. 

8-Naphthoquinolinesulphonie acid, 561. 

preparation of, 945. 

8-Naphthyl benzoate and acetate, 
a-nitro-, reduction of, 659. 

cinnamate, decomposition of, by 
heat, 1065, TRANs., 899. 

a- und 8-Naphthyl phenylcarbamide, 
1224, Trans., 776. 

Naphthyl sulphide, dinitro-, 171. 

8-Naphthylamine, action of diazo-com- 
pounds on, 802, 1238. 

a-dibromo-, 1239. 

Naphthylamine, bromonitro-, Trans., 
500. 

compounds, preparation of, 312. 

Naphthylaminesulphonic acid, iodo-, 673. 

Naphthylamines, bromo-, TRaNs., 5U8. 

—— dibromo-, and their derived di- 
and tri-bromonaphthalenes, Txans., 
510. 
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8-Naphthyldimethylpyrrollinecarboxylic 
acid, 555. 
Naphthylenedinaphthylsulphoxide, 
170. 


B-Naphthylenetoluquinoxaline, 909. 

Narceine, derivatives of, 996. 

Narcotine, bromine as a test for, 96. 

Naringenic acid, 907. 

Naringenin, 906. 

Naringin and its derivatives, 906. 

Neodymium, 1113. 

Nepheline-basalt from the Vogelsberg, 
33. 

Nepheline rocks in the United States, 
230. 

Nephrite from Jordansmihl, in Silesia, 
361, 1119, 1189. 

—— from Tasmania, 733. 

Neurine of commerce, physiological ac- 
tion of, 925. 

Nickel and cobalt, separation of, 840. 

extraction of, from its ores, 204. 

malleable, preparation of, 308. 

—— ore from Nevada, specimens of, 
489. 

— — from Piney Mountain, 


Oregon, 1190: 
—— salts, physiological action of, 
681. 


—— separation of zinc from, 193, 595. 

Nicotine, estimation of, 604. 

poisoning by, 416. 

Nicotinic acid, and chloro-, TRans., 
151. 

Nicotinic acid, chloro-, 175. 

Nitrates, behaviour of, in Kjeldahl’s 
method for the estimation of nitrogen, 
1261. 

formation of deposits of, in tro- 
pical regions, 1042. 

Nitrazo-compounds, intermediate reduc- 
tion-products of, 894. 

—— products of the reduction of, 
789, 1131. 

Nitric acid, behaviour of stannous chlo- 
ride towards, Trans , 623. 

—— —— detection and estimation of 
small quantities of, in the air, water, 
soils, &c:, 1093. 

detection of, and in presence 

of nitrous acid, 593. 

estimation of, by means of 

diphenylamine and potassium-stan- 

nous sulphate, 930. 

estimation of, in potable 

water, 691. 

reducing action of coke on, 


936. : 
— stains, recognition of, on 


textures, 595. 
— — volumetric estimation of, 


595. 
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Nitric acid, with carbon bisulphide, ac- 
tion of direct sunlight on a mixture 
of, contained in sealed tubes, 1110. 

oxide, absorption of, by ferrous 

salts, 1109: 

and oxygen, reaction be- 
tween, under varying conditions, 
TRANS., 465. 

—— —— behaviour of stannous chlo- 
ride towards, TRANs., 623. 

— liquefaction and solidification 

of, 860. 


solubility of, in sulphuric 
acid, 954. 

—-—- peroxide, liquid, constitution and 
reactions of, TRANS., 630. 

Nitrification, TRANs., 181. 

-— action of gypsum in promoting, 
Trans., 758. 

—— oxidation of iodine during, 870. 

Nitriles, chloro-, volatility of, 1044. 

—— from aromatic formamides, 772. 

obtained from phosphates of the 
aromatic series, 1055. 

Nitrogen, behaviour of nitrates in 
Kjeldahl’s method for the estimation 
of, 1261. 

— chloride, electrolytic preparation 
of, 347. 

—— determinations by Kjeldahl’s me- 
thod, 688, 837, 930. 

— — 430, 837, 1011. 

——- —— by the copper-oxide method, 
593. 

—— —— by the copper oxide method, 
and the comparison of this and the 
Ruffle methed, 930. 

in Chili saltpetre, &c., 


435. 

—— in substances containing or- 

ganic, ammoniacal, and nitric nitro- 

gen, 1011.. 

—— in urine and feces, 303. 

—— of the relative value of, in 

artificial manure, 436. 

influenee of bodily labour on the 

elimination of, 412. 

Kjeldahl’s method of estimating, 
modification of, 837. 

—— liquid, insulating properties of, 
1099. 

modification of Dumas’ method for 
the estimation of, 189. 

“= necessary for cultivated plants, 

5 


of ammonia and certain amines 
and amides, analytical studies on, 
1092. 

— of peat, experiments on, 188. 

solidification of, 475. 

-— the oxides of, TRans., 187. 

— volumetric estimation of, 1011. 


INDEX OF 


Nitrogen peroxide, absorption spectrum 
of, 949. 

— dissociation of, 862. 

Nitroglycerol works, recovering the 
waste acids from, 619. 

Nitrolie acids, 1131. 
Nitrometer, modification of, for use as a 
ureometer and other purposes, 1267. 
use of, in the estimation of potas- 
sium permanganate, zinc-dust, and 
reduced iron powder, 1162. 

Nitroprussides, action of heat on, 234. 

formation of, without the use of 
nitric acid, 739. 

Nitrosulphates, decomposition and pro- 
perties of, TRANS., 203. ! 

— Pelouze’s, conversion of, into hy- 
ponitrites and sulphites, TRANs., 203. 

Nitrosyl sulphate, preparation of, 
TRANs., 197. 

Nitrous acid, detection of, and in pre- 
sence of nitric acid, 593. 

anhydride, existence of, in the 

gaseous state, TRANS., 457. 

gaseous, non-existence of, 
TRANS., 672. 

—— ether, spirit of, estimation of ethyl 
nitrite in, 842. 

——- oxide, preparation of, 613. 

NO, group, displacement of, by an oxy- | 
alkyl group, 657. 

Nocerine, chemical examination of, 957. 

Nondecylic acid, normal, 508. 

Nonylenic acid and its salts, 649. 

Nuclein, &c., microchemical detection 
of, 610. 

—— of grape-stones, 823. 

Nux-vomica, alkaloids of, TRAns., 139. 


0. 


Oats, alimentary value of, 281. 

— cultivation of varieties of, 1008. 

Octodecyl iodide, 509. 

Octosulphates, 121. 

Octylbenzene, paramid-, and its deriva- 
tives, 523. 

Octylbenzonitrile, 523. 

Octylenic acid, 649. 

Octyltoluene, amid-, and its derivatives, 
523. 

(Enanthodiacetonamine, 503. 

Oidium lactis, 417. 

Oil of bergamot, 171. 

—— of cajeput, 171. 

— of cassia, testing, 697. 

—— of eucalyptus, 171. 

—— of gaultheria, 528. 

—— of lemon, 171. 

—— of orange peel, 171, 1163. 
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Oil of roses, testing, 934. 

seeds, preparation of soaps from, 
1023. 

Oils, estimation of free acid in, 446. 

ethereal, 550. 

— fixed, three Chinese, and three 
Japanese, 1022, 1023. 

Hiibl’s method for the examina- 

tion of, 1014. 

viscosity of, 196. 

Old metal, to obtain ammonia in the 
process of recovering tin or zine from, 
940. 

Oleic acid, oxidation of, by an alkaline 
solution of potassium permanganate, 
1049 

Oleum corticis aurantiorum, 171. 

Oleum cyne, 171. 

Olive oil, basic lead acetate as a test for, 
603. 

-—— — detection of cotton-seed oil 
in, 301. 

Olivine, pseudomorphs of hornblende 
after, 1188. 


| Opionin, 1074. 


Opionylic acid, 1074. 

Opium, estimation of morphine in, 1165. 

Optic axes, new apparatus for measur- 
ing the angle of, 622. 

Optical units, 2.. 

Orange-peel oil, adulteration of, with 
oil of turpentine, 1163. 

Organic compounds, action of chlorine 
on, in presence of inorganic ehlurides, 
36. 


nitrogenous, new method for 

the synthesis of, 275. 

relation between the compo- 
— and the absorption spectra of, 
949. 

Organic matter, combustible, in the air, 
118. 

Organisms which. produce zymases, ob- 
servations concerning, 580. 

Orpiment from Bosnia, 730. 

Orthaldehydophenoxyacetic acid and 
its derivatives, 388. 

Orthite from Virginia, 229. 

Orthobenzoylbenzoic acid, phenylhydra- 
zine compound of, 797. 

Orthocarboxylic-phenylglyoxylic 
533. 

Orthoclase crystals, crystallographical 
examination of, 733.. 

Orthocoumaraldehyde, 1073. 

Orthocoumarie acid, action of hydro- 
bromic acid and bromine on, 391. 

Orthocoumaroxyacetic acid and its de- 
rivatives, 389. 

Orthecoumary] alcohol, 1074. 

Orthocresol, paranitro- and paramido-, 
892. 


acid, 
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Ortho-diketones, 
hibited by, 807. 

Orthoethyltoluene, preparation and oxi- 
dation of, 888. 

Orthohydroxybenzenesulphonic acid, an- 
tiseptic power of, 1016. 

Orthohydroxybenzylideneamido-di- 
methylaniline, 784. 

Orthohydroxyphenylsulphonic acid as 
an antiseptic, 1166. 

Orthomethylamidochlorostyrene, 167. 

Orthophenolsulphonic acid, a new anti- 
septic, 612. 

Orthophenylenediamine, action of cy- 
anogen on, 785. 

detection of, in metaparatoluylene- 

diamine, 934. 

dicyano-, 257. 

Orthophenylethylthiocarbimide, 256. 

Orthophosphorie anilide, 1134. 

Ortho-positions, two, identity of, in the 
benzene nucleus, 972. 

Orthotoluic acid, brom-, 143. 

Orthotoluidine hydrochloride, descrip- 
tion and measurement of the spectrum 
of, TRANS., 739. 

Orthotoluisobutylthiocarbimide, 
154. 

Orthotolyl carbinol, 654. 

Ortho-xylene, action of bromine on, in 
presence of aluminium, 163. 

bromo-substitution derivatives of, 

142. 

description and measurement of 
the spectrum of, TRANs., 702. 

Ortho-xylenes, chloro-derivatives of, 972. 

Ortho-xylenesulphonamide, 143. 

Ortho-xylenesulphonic acid, brom-, and 
its salts, 143. 

Ottrelith rocks of Ottré and Viel-Salm, 
961. 

Oxalamidoamidobenzoic acid, 1225. 

Oxalamidobenzoic acid, 1225. 

Oxalamidotrimethylphenylammonium, 
meta- and para-, 1220. 

Oxaldiamidopropionic acid, 760. 

Oxallyldiphenyldithiobiuret, 1196. 

Oxamide, 886. 

Oxidation and reduction, 631. 

under the influence of microscopic 
organism in the soil, 1151. 

Oximidosuccinic acid and some of its 
salts, 1123. 

Oxyacanthine, detection of, 606. 

Oxyalkyl-group, displacement of the 
NO,-group by, 657. 

Oxycamphor, so-called, of Kachler and 
Spitzer, 270. 

Oxycobaltiac salts, 1041. 

Oxyconiceine and its derivatives, 563. 

Oxyconine and its derivatives, 563. 

Oxycoumarin, 899. 


colour reaction ex- 


153, 
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Oxygen, apparatus for demonstrating 
the liquefaction of, 331. 

density and atomic volume of, 631. 

— estimation of, in air, 592. 

estimation of, in metals and alloys, 

1167. 

‘heat of combination of hydrogen 
with, 8. 

— liquefaction of, 331, 859. 

—— liquid, insulating properties of, 
1099. 

—— —— relation between the tempera- 
ture and pressure of, 475. 

—— new reagent for ‘the absorption of, 
836. 

percentage of, in the air, 1091. 

Oxygenous salts, some non-saturated, 
constitution of, and the reaction of 
phosphorus oxychloride with sulphites 
and nitrites, TRANS., 205. 

Oxyheemogiobin of the horse, 277. 

Oxyhydrocollidme, 747. 

Oxyisopropyldiphenyleneketonecarbo- 
xylic acid and its salts, 906. 

Oxymethylene, formation of, from ethyl 
nitrate, 504. 

Oxyprotosulphonie acid, 824. 

Oxypyridine, 811. 

and its derivatives, 966. 

Oxyquinaldine, brom-, 274. 

Oxyquinoterpene, 1075. 

Oxythiodiphenylimide, 260. 

Oxytriseleniocarbamide and its deriva- 
tives,.376. 

Ozokerite from New Jersey, 356. 

of Galicia, 487. 

process for bleaching, 101. 

-—— valuation of, 1266. 

Ozone, spectrum of, and the presence of, 
in the atmosphere, 713. 


P, 


Palladium-hydrogen, co-operation of 
water in the slow oxidation of, 1105. 

Palm-nut meal, estimation of fat in, 
1164. 

Palm nuts, fat in, 290. 

Palmitic acid and the palmitins, 508. 

Palmitins, 508. 

Pancreatic gland of the ox, new base in, 
566. 

Pandermite, colemanite, and priceite, 
identity of, 1117. 

Pansy, cultivated, salicylic acid in, 75. 

Papaveric acid and its derivatives, 
1080. 

Papaverine and its oxidation-products, 
1080. 

derivatives of, 996. 
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Paper, action of nitric acid on, TRANs., 
183. 

—— weatherproof and incombustible, 
preparation of, 315. 

Parabenzylideneamidodimethylaniline, 
388. 

Parabuxinidine, a fourth alkaloid from 
the box tree, Buzrus sempervirens, 
177. 

Paracarvacrotic aldehyde, 162. 

Paracetamidobenzaldehyde, 662. 

Paracetamidobenzaldoxime, 662. 

Paracetamidociunamene, dinitro- and 
bromo-, 662. 

Paracresol, monochloro-, mono- and di- 
bromo-, and diiodo-, 146. 

Paracresyl acetate, diiodo-, 146. 

benzoate, dibromo- and diiodo-, 
146. 

—-—cinnamate, and the action of heat 
on, 1064. 

—— —— decomposition of, by heat, 
TRans., 898. 

—— fumarate, Trans., 901. 

—— —— decomposition of, by heat, 
1064. 

methyl ether, monochloro-, mono- 
bromo-, and moniodo-, 146. 

Paracymyl phenyl carbinol, 1065. 

ketone, reduction of, L065. 

Paradifluoryl, Proc., 36. 

Paraethoxy benzoic unilide, 1224. 

Parethylpheny|parethylimesatin, 256. 

Paraffin hydrocarbons, from Pennsyl- 
vania petroleum, critical temperatures 
and specific volumes of, 859. 

—— series, Perkin’s reaction in, 649. 

Paraffins, nitro-, constitution of, 364. 

—-— some new, TRANS., 37. 

Parahemoglobin, 1251. 

so-called, 826. 

Parahydroxybenzaldehyde, beat of solu- 
tion of, 1177. 

Parahydroxybenzaldiacetonamine 
oxalate, 503. 

Parahydroxybenzylideneamido- 
dimethylaniline, 784. 

Parahydroxydiphenylamine, derivatives 
of, 155. 

Parahydroxyhydratropie acid, 529. 

Paraisobutoxydiphenylamine, 155. 

Paraleucotoluidine, 151. 

Paramethoxybenzylideneamido- 
dimethylaniline, 784. 

Paramethoxycinnamic acid, 264. 

Paramethoxyphenoxycinnamic acid, 264. 

Paramethylethylbenzene, 769. 

Paramethylisatoic acid and its deriva- 
tives, 666. 

Hrsmmethyiguendeleatio, derivatives of, 


Parapicoline, 139. 
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Parapropylorthotoluic acid, 1055. 

Paraquinanisoil, 398. 

Pararosaniline, new synthesis of, 386. 

Pararosatoluidine, 151. 

Paratoluene disulphide, 1232. 

Paratoluic acid, dibromo-, and its salts, 
1054. 

Paratoluidine, description and measure- 
ment of the spectrum of, TRANS., 
741. 

metanitro-, derivatives of, 975. 

—— oxidation of, 151. 

—— production of, from paracresol, 
147. 

Paratoluquinone, nitro- and amido-, 


Paratolylamidoparamethyloxindole and 
its salts, 543. 

Paratolyidimethylpyrroline, 555. 

Paratolyldimethy lpyrrolinedicarboxylic 
acid, 555. 

Paratolylparamethylimesatin, formation 
of, from dichloracetic acid and para- 
toluidine, 543. 

Partolylparamethylpseudoisatin, deriva- 
tives of, 544. 

a-Paratolylpropylene, 773. 

Paratolylsulphonacetic acid, 537. 

Paratolylsulphonethyl-derivatives, 538. 

Paratolylsulphonethylamine-derivatives, 
538. 

Paratolylsulphonepropionic acid, pre- 
paration of the ethyl salts of, 537. 

Paratungstates, 1184. 

action of tellurous and telluric 
acids on, 218. 

Paraxanthine, 403. 

Paraxylene, bromo-derivatives of, 519. 

description and measurement of 

the spectrum of, TRans., 707. 

dibromo-, solid, oxidation-products 
of, 1053. 

—— in Galician petroleum, 1126. 

—— monethylin, action of phosphoric 
choride on, 252. 

—— monobromo-, 251. 

boiling point of, 144. 

Paraxylenes, diuitro-, constitution of, 
973. 

Paraxylenesulphonamide, bromo-, 144. 

Paraxylenesulphonic acid, bromo-, 144. 

Paraxylenol, nitro3o-, and its deriva- 
tives, 775. 

Paraxylidine, chloro-, 1208. 

Paraxylylene bromide, action of fuming 
nitric acid on, 1208. 

Paraxylylglyoxylic acid and its salts, 
1136. 


Paraxylylhydroxyacetic acid, 1137. 
Paraxylyl phenyl ketone, 261. 
Parqueterie flooring, substitute for, 
707. 
4z 


Pasteurising apparatus for milk, C. 
Thiel’s, 105. 

Patchouli, stearopten from essence of, 
394. 

Putina, formation of, 308. 

Peat as litter, 429. 

— as manure, 428, 1009. 

compost and Chili saltpetre, paral- 

lel experiments on, as manures for 

beet, 429. 

experiments on the nitrogen of, 188. 

waste, manurial value of, 687. 

Peaty soils, nitrogenous, experiments 
with, 929. 

Pectolite, analysis of, 491. 

from Lehigh Co., Pa., 960. 

Peganum hamala seed, 821. 

Pegmatite containing large crystals of 
chlorophyllite, 34. 

——on the borders of Vizézy, near 
Montbrison, 131. 

“ Peltier’s heat effect,” relation of, to the 
available energy of a galvanic element, 
856. 

Pentamethylaniline and its derivatives, 
1128. 

Pentamethylbenzenethiocarbamide, 
1129. 

Pentamethylbenzenethiocarbimide, 1129. 

Pentamethy!benzisonitrile, 1129. 

Pentamethy|benzonitrile, 1129. 

Pentamethyldimethylaniline, 1129. 

Pentamethylmethylaniline, 1129. 

Pentamethyloxyquinizine, 818. 

Pentamethylphenol and its methyl 
ether, 1129. 

Pentylmalonic acid, normal, an isomeric 
suberic acid, 757. 

Pepper, adulteration of, 303. 

—— with olive residues, 451. 

powder, 701. 

Pepsin and trypsin, differences between, 
408 


estimation of, 279. 

examination of urine for, 451. 

ferment, 921. 

malt, 822. 

quantitative relationship of, to 
peptones, 1147. 

Peptones, separation of, from albumi- 
nous substances, 573. 

Peptonisation, studies on, 1252. 

Perezia fruticosa, pipitzahoic acid in 
the roots of, 396. 

Perezinone and its salts, 778. 

Perezone and its derivatives, 777. 

Perezonoxime, 777. 

Periodic law, 344. 

and the occurrence of the 
elements in nature, 13. 

Perkin’s reaction in the paraffin series, 
649. 
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Perkin’s reaction of the paraffin series, 
remarks on, 663. 

Persulphocyanogen, preparation of, by 
electrolysis, 107. 

Peruvian balsam, testing, 602. 

Petroleum, adulteration of, by means of 
solar oil, 599. 

—— American, distillation of, 708. 

Galician, paraxylene in, 1126. 

—— lamps, investigation of, 452. 

products of the manufacture of gas 

from, Proc., 77. 

residues, recovery of paraffin and 
heavy oils from, 463. 

Phaeochlorophyll, a-, 3-, and y- (A., B., 
and C. phyllocyanin), 670. 

Phenaceturic acid in the urine of horses, 
413. 

Phenacite from Colorado, 878. 

Phenanthraquinol, a-diamido-, and its 
derivatives, 1240. 

hydrochloride, paramido- anid 
paradiamido-, 1068. 

Phenanthraquinone and acetone, action 

of potash on a mixture of, TRANs., 13, 


a-diamido-, 1240. 

Phenanthrenenaphthogquinoxaline, 1239. 

Phenanthroline, new method of pre- 
paring, 393. 

Phenanthrolinecarboxylic acid, 393. 

Phencaprylamine and its derivatives, 
524. 

Phenetoil, metamido- and metadiazo-, 
and its derivatives, 1212. 

ortho- and para-amido-, action of 

cyanogen chloride on, 147. 

azo-$-naphtholsulphonic acid, 
meta-, 1212. 

Phenoctylamine and its derivatives, 523. 

Phenol, action of diazoparanitrobenzene 
on, TRANS., 658. 

—— bromoxytribromo-, 658. 

detection of, in creasote, 1013. 

—— dibromonitro- and dibromamido-, 
266. 

—— ethers, action of phenyl cyanate on, 
1224. 

oxidation of, by nitrobenzene, 

1060. 

perchloro-, from perchlorobenzene, 

519. 

titration of, with bromine, 1266. 

—— trichloro-, and its derivatives, 889. 

trinitro-, a, 1235. 

Phenolazobenzene-azophenol, TRANS., 
659. 

Phenolphthalein as an indicator, 835, 
931. 

Phenols, action of hydrogen peroxide 
on, 658. 
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Phenols, action of phenyl cyanate on, 
1224. 

—  amido-, action of quinones on, 
257. 

—— as reagents for carbohydrates, 694. 

bromamido-, and some of their 

derivatives, 1211. 

bromonitro-, end their amido-de- 

rivatives, 774. 

carbonates of, 254. 

— colouring matters from, 525. 

—— commercial, analysis of, 447. 

compounds of, with ethyl aceto- 

acetate, 56. 

conversion of, into amines, 147. 

mononitro-, preparation of, from 
their primary amines, 973. 

—— nitro-, brominated, benzyl ethers 
of, and their behaviour on reduction, 
1209. 

nitroso-, 775, 1238. 

of high boiling point contained in 
coal-tar, 667. 

—— phosphates of, and reactions of, 
1054, 1055. 

— polyhydric and certain mono- 
hydric, action of phenyl cyanate on, 
TRANS., 770. 

—— polyhydric, heat of neutralisation 
of, 628. 

silicates of, 1056. 

trichloronitro-, trichloramido-, tri- 
bromonitro-, and tribromamido-, 889. 

Phenolsulphonie acid, dinitro-, prepara- 
tion of, 269. 

Phenoxybromacrylic acid and its salts, 
532. 

Phenoxybromomaleic acid, 532. 

Phenoxydiphenylbenzylphosphonium 
chloride, 1215. 

Phenoxydiphenylmethylphosphonium 
iodide, 1215. 

Phenoxydiphenylphosphine and some of 
its derivatives, 1214. 

oxide, 1214, 

Phenoxymucobromic acid and its de- 
rivatives, 531. 

Phenoxynicotic acid, 175. 

Phenoxynicotinic acid, and the action of 
hydrochloric acid on it, TRANS., 153. 

Phenylallophanate, ethyl, 1196. 

Phenyl benzoate, orthonitro-, reduction 
of, 658. 

cinnamate, TRANS., 901. 

—— —— and the action of heat on it, 
1064. 

—— —— decompusition of, by heat, 
TRaNs., 898. 

—- cyanate, action of benzene and its 
homologues on, 773. 

action of. on phenols and 

phenol ethers, 1224. 
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Phenyl cyanate, action of, on poly- 
hydric and certain monohydric alco- 
hols and phenols, TRans., 770. 

— compounds of polyhydric 
alcohols with, 774. 

—— ——- conversion of, into phenyl 
cyanurate, 774. 

derivatives of, 656. 

hydrochloride of, 888. 

—— cyanurate, conversion of phenyl 
cyanate into, 774. 

—— diphenylphosphinate, 1214. 

-—— disulphide, paranitro-, 519. 

ethyl oxide, bromometanitro-, and 

mono-, di-, and tri-bromometamido-, 

775. 

fumarate, TRANs., 900. 

decomposition of, by heat, 


1064. 

—— isocyanate, action of, on amido- 
compounds, 260, 979. 

action of, on formyl- and 

thioformyl]-derivatives of aniline and 

its homologues, TRANS., 770. 

isoduryl carbinol benzoate and 
acetate, 253. 

—— mercaptan, dinitro-, ethers of, 519. 

paranitro-, 519. 

meta- and _  ortho-nitrobenzoate, 

trichloronitro-, 890. 

metanitrobenzoate, trichloro-, 899. 

—— phenylcarbamate, 656. 

—— phenylthiocarbamate, Trans., 778. 

salicylate, and the action of sodium 
mercaptide on it, 1057. 

——. salts, action of sodium mercaptide 
on, 1057. 

—— succinate, decomposition of, by 
heat, 1065, TRANs., 899. 

thiobenzoate, a-dinitro-, 519. 

Phenylacetic acid and hydrocinnamic 
acids, melting point and separation of 
mixtures of, 602. 

Phenylacetorthocarboxylic acid, its salts, 
and the anhydride, 532. 

Phenylacetorthocarboxylic acid, Wisli- 
cenus’, 798. 

Phenylacetosuccinic acid, phenylhydra- 
zine-derivatives of, 793. 

Phenylacetoxyacridine, 801. 

Phenylacetoxypivalic acid and anhy- 
dride, 663. 

Phenylacetylacetone, 1237. 

Phenylacetylcarbamide, 260. 

Phenylacridine, amido- and hydroxy- 
derivatives of, 800. 

ee 

84. 

Phenylamidoacetic acid, nitro- and 
sulpho-derivatives of, 899. 

Plhenyl-8-amidocrotonie acid, a-bromo-, 
273. 


422 


+ er eye 
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Phenylamidopropionic acid, formation 
of, by the decomposition of albumin, 
581. 

Phenylamine, diorthoparadinitro-, 150. 

Phenylangelic acid, formation of, 662. 

Phenylaspartic phenylimide, 796. 

Phenylazoacetoacetic acid, orthonitro-, 
and its derivatives, 157. 

Phenylazoacetone, orthonitro-, 157. 

Phenylazocarvacrol, 1132. 

Phenylazothymol, 894. 

constitution of, 1131. 

Phenylbenzene sulphazide, 798. 

Phenylbenzoglycoeyamidine, 1227. 

imido-, 1225. 

Phenylbenzoglycocyamidinecarboxylic 
acid, 1227. 

Phenylbenzoie acids, dibromo-, TRANS., 
589. 

Phenylbenzoylcarbamide, preparation of, 
260. 

Phenylbenzyl ethers, bromonitro-, 1209. 

Phenylbetaineamide chloride, 160. 

Phenylbromacetic acid, action of, on 
ethyl acetate, 793. 

Phenylcinnamylacrylic acid, 1137. 

Phenyleomenamice acid, 1203. 

Phenylcoumarin, crystallography of, 
901. 

Phenyleoumarinsulphonic acids and 
their salts, 539. 

Phenylerotonic acids, action of sulphu- 
ric acid on, 528. 

Phenylcyanamide, action of acetamide 
on, 387. 

Phenyleysteine, bromo-, action of acetic 
anhydride on, 514. 

Phenyldiazothymol, 894. 

Phenyldimethylpyridazine, 995. 

Phenyldimethylpyridazinedicarboxylic 
acid, 555. 

Phenyldimethylpyrrolinedicarboxylic 
acid, 555. 

Phenyldimethyltetrahydronaphthalene, 
528. 


Phenyldinitropropionic acid, 1229. 
Phenylenediamines and phenyl cyanate, 
mono-additive products of, 978. 
Phenyleneparamidobenzoylurethane, 
150. 
Phenylenesuccinamie acid, meta-, 1220. 
Phenylethenylamidoxime and its de- 
rivatives, 897, 1218. 
Phenylethenylazoximebenzenyl, 897. 
Phenylethenylazoximepropenylcarboxy- 
lie acid, 1218. 
Phenylethenylazoximethenyl, 898. 
Phenylethenylphenyluramidoxime, 898. 
—— ethyl ether, 1218. 
Phenylethoxydibromonitroethane, meta- 
nitro-, 1138. 
Phenylgalactosazone, 54. 
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Phenylglucosazone, 53. 

Phenylglycocinesulphonie acid, 1235. 

Phenylglycuronic acid, 283. 

Phenylglyoxylic acid, condensation-pro- 
ducts of, 758. 

Phenylhydrazidoacetic acid, 535. 

Phenylhydrazidophenylacetic acid, 534. 

Phenylhydrazine, action of ethyl aceto- 
benzalacetate on, 810. 

action of ethyl benzoylacetoacetate 

on, 555. 

action of ethyl diacetosuccinate on, 
995. 

—— action of ethyl para- and ortho- 
nitrobenzoylacetate on, 1247. 

action of, on benzoylacetocar- 

boxylic acid, 797. 

action of, on benzoylacetone and 

its nitro-derivative, 1237. 

action of, on phthalic anhydride, 
1221. 

—— action of, on sulphinic acids, 798. 

—— amido-, and its hydrochloride, 789. 

benzenesulphinate, 798. 

—— benzoy]-derivatives of, 1060. 

compounds of glucoses and su- 
croses with, 53. 

—— derivatives of certain glucosides, 
1072. 

—— effects of, on the organism, 574. 

Phenylhydrazine-8-benzoylpropio-ortho- 
carboxylic acid, 797. 

Phenylhydrazineglyoxylic acid, 535. 

Phenylhydrazinemesoxalic acid, 535. 

Phenylhydrazinephenylglyoxylic acid, 
534. 

Phenylhydrazinesulphonic acid, 1216. 

Phenylhydroquinoline, metanitro- and 
metamido-, 1145. 

Phenylhydroxyacetamidine hydrochlo- 
ride, 982. 

Phenylhydroxyacetimido ether and its 
hydrochloride, 983. ’ 

Phenylhydroxyethenylamidoxime and 
its derivatives, 898, 1218. : 

Phenylhydroxypivalic acid and its de- 
rivatives, 663. 

Phenylisobutyroxypivalic acid and an- 
hydride, 663. 

Phenylisodurylglycollic acid, 253. 

B-Phenyllactic acid, formation of, from 
ethyl benzoylacetate, TRANS., 254. 

Phenyllactic aldehyde, metanitro-, 792. 

8-Phenyllactic aldehyde, paranitro-, 
compound of, with aldehyde, 527. 

Phenyllactosazone, 54. 

Phenyllutidinecarboxylic acid and _ its 
derivatives, 397. 

Phenylmaltosazone, 54. 

Phenylmercaptan - benzoylformie acid, 

and the action of hydrogen chloride 

on, 750. 
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Phenylmethacrylic acid, formation of, 
662. 


preparation of, and the action 
of sulphuric acid on, 528. 
Phenylmethylfurfurane, 248. 
— tetrabromide, bromo-, 249. 
Phenylmethylfurfuranecarboxylic acid, 
249. 
Phenylmethylglycocine hydrochloride, 
160, 


Phenylmethylglycocineamide and _ its 
hydrochloride, 160. 

Phenylmethylhydantoic acid, 261. 

Phenylmethylhydroxypyrimidiue, deri- 
vatives of, 751. 

Phenylmethylortho- and para-tolylthio- 
carbamide, action of aniline on, 383. 
Phenylmethylpyrroline, synthesis of, 

516. 


Phenylmethyltetramethylene oxide, 250. 

Phenylmethy!tetraphenol, 248. 

Phenylmethylthiophen, synthesis of, 
516. 

Phenylnitroethylene and its derivatives, 
16v. 

Phenylnitropropionic acid, paranitro-, 
derivatives of, 1137. 

Phenylnitropropylene and its deriva- 
tives, 161. 

Phenylparabanic acid, 1196. 

Phenylparaconic acids, nitro-, 1224. 

Phenylpara‘nide, 1220. 

Phenylparatolylamine, 147. 

Phenylparatolylsulphone, 536. 

Phenylpicoline, pseudostyril of, methy]- 
ated, 398. 

Phenylpropionie acids, ortho-, meta- and 
para-, chloro-, and iodo-, 661, 662. 

Phenylpropionylearbamide, 260. 

a-Phenylpropylene, 772. 

Phenylquinaldine, and its derivatives, 
1236. 

Phenylquinaldyl ketone, 1236. 

a ‘prea and its salts, 


Phenylquinoline, metanitro- and meta- 
mido-, 1144. 

ae, properties of, 

Phenylsulphonepropionic acid, prepara- 
tion of the ethyl salts of, 537. 

Phenylsulphonethyl alcohol and _ its 
derivatives, 262. 

Phenylsulphonethyl sulphate and chlo- 
ride, 262, 263. 

en, preparation of, TRANs., 

~~ and its hydrochloride, 


Phenyltaurocyamine, formation of, 
Trans., 373. 
Phenyltribromomethane, Proc., 131. 
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Phenyluramidobenzoic acid, 260. 
Phenylurethane, orthoparadinitro- and 
orthamidoparanitro-, 150. 
parabenzoylamido-, 150. 
—— paranitro- and paramido-, and 
their derivatives, 149. 
Phenylvalerolacetocarboxylic acid and 
its salts, 793. 
Phloretic: acid, artificial formation of, 
529. 
Phloroglucinol as an antiseptic, 454. 
—— chlorination of, Trans., 423. 
tribromo- and trinitro-, 554. 
trichloro-, TRANs., 423. 
Phloroneoxime, and _ its 
775. 
Phosphate, manufacture of, from basic 
slags, according to Scheibler’s method, 
615. 


derivatives, 


—— precipitated, manuring experiments 
with, 429. 

—— “redonda,” treatment of, 1018. 

Phosphates, 872. 

—— agricultural, estimation of phos- 
phoric acid in, 1093. 

—— distribution of, in Bohemia, 877. 

—— methods for obtaining, 454. 

of the aromatic series, and reac- 
tions of, 1054, 1055. 
soluble and insoluble, action of, 

82. 

Phosphatic deposits of the south-east 
of France, 127. 

Phosphoric acid, action of various forms 
of, in the soil, 1009. 

—— —— and reverted,. estimation of, 
837. 

—— —— and reverted’ phosphoric acid, 
estimation of, in dicalcium phosphate, 


— —— crystallisation of, 347, 482. 
—— elimination of, in the urine in 
insanity and epilepsy, 73. 
— estimation of, in agricultural 
phosphates, 1093. 
— — estimation of, in commercial 
products, 931. 
vee estimation of, in manures ; 
methods adopted for 1885, by the 
Association of Official Agricultural 
Chemists, 437. 
— in the soil, 588. 
—— —— new method for estimating, in 
manures, 436. 
quick method for the estima- 
tion of, in fertilisers, TRANs., 185. 
reverted, estimation of, by 
the oxalate method, 838. 
reversion of, by heat, 615. 
—— —— saturation of, by bases, 348. 
—— — soluble in the soil, estimation 
of, 439. 
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Phosphoric acid, volumetric estimation 
of, 438. 

Phosphorites in the 
France, origin of, 30. 

Phosphorous anhydride, crystalline, 121. 

Phosphorsellinic acid and its derivatives, 
795. 

Phosphorus anilide, 255. 

atomic weight of, 348. 

chloronitride, and its action on 

certain organic compounds, 15. 

estimation of, in iron and steel, 
597, 1160. 

—— in the blast furnace, 616. 

ordinary, estimation of carbon in, 
482. 

— oxychloride, reaction of, with 
sulphites and nitrites, TRans., 205. 

oxyfluoride, 15. 

—— poisoning, formation and migration 
of fat in, 1002. 

trifluoride, 15. 

action of the induction spark 


south-west of 


on, 215. 

—— combination of bromine with, 
955. 

—— —— preparation of, 482. 

—— —— thermochemistry of, 328. 

valency of, 1182. 

Photographs, transferring, on to porce- 
lain or wood, 612. 

Photography, orthochromatic, 936. 

Photometer, diffusion, 320. 

pupil, 320. 

Photometry, 1260. 

Phthalamidobenzoic acid, 534. 

Phthalates, heats of formation of, 1104. 

Phthaleins, new class of compounds 
analogous to, 539. 

Phthalic acid, amidobenzoie acid deri- 
vatives of, 533. ‘ 

and anhydride, tetrachloro-, 

preparation of 1274. 

monobromo-, TRANs., 591. 

acids, brominated, 162. 

bromo-, TRANs., 511. 

conversion of the three amido- 

benzoic acids into, 981. 

anhydride, action of, on benzyl 

cyanide, 902. 

action of phenylhydrazine on, 


1221. 

—— —— dibromo- and tetrabromo-, 
163, 164. 

—— -—— reduction of, by zinc and 
glacial acetic acid, 57. 

Phthalic sulphinide, 539. 

Phthalidcarboxylic acid, 533. 

Phthalide, action of potassium cyanide 
on, 532. 

—— reduction of, 165. 

Phthalidimethylene, 165. 
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Phthalidine and its nitroso-derivative, 
166. 

Phthalidoisopropyl, 268. 

Phthalido-8-propionic acid and its salts, 
267. 

Phthalimide, reduction of, 165. 

Phthalimidine, 979. 

Phthalimidylacetic acid, 159, 1228. 

Phthalimidylbenzyl and its nitro-deriva- 
tive, 903. 

Phthalomethimidylacetie acid, 1228. 

Phthalotoluide, ortho-, meta-, and para-, 
155. 

Phthalylacetamide, 1228. 

so-called, 159. 

Phthalylacetic acid, 165. 

— —— tion of methylamine and 
ethylamine on, 1228. 

—— —— constitution of, 164. 

Phthalylaspartic acid and its deriva- 
tives, 796. 

Phthalyl-derivatives, 165, 797. 

Phthalyldiphenylaminaspartein, 797. 

Phthalyldiphenylasparagines, two iso- 
meric, 797. 

Phthalylisopropylidene, 268. 

Phyllocyanin, 670, 1241. 

Phylloxanthin, 1241. 

Phylloxera, carbon bisulphide in aqueous 
solution as a remedy for, 77. 

Physiological function, relation between 
atomic weight and, 1150. 

Phytophagous larve and their pupa, 
essential nature of the colouring of, 
1253. 

Phytosterin, occurrence of, 291. 

a-Picoline, behaviour of, with metallic 
salts, 671. 

Picoline, commercial, 557. 

—- description and measurement of 
the spectrum of, TRANs., 719. 

B-Picoline hexahydride, 812. 

Picolinetricarboxylic acid, 400. 

and its salts, 62. 

Picrates, heats of formation, hydration, 
and dissolution of, 1103. 

Picrocrocin from saffron, 60. 

Picro-epidote, 32. 

Picrotoxin, forensic chemical detection 
of, in animal liquids and tissues, 
449. 

Pig-iron, dephosphorising or desulphur- 
ising, 1271. 

Pigs’ urine, chemical composition of, 
413. 

Pile, new, or auto-accumulator, 854. 

Pilocarpine, action of chlorine and iodine 
on, 1081. 

alkyl-derivatives of, 1250. 

—— ethiodide, and moniodo-, 1250. 

— ethobromide, 1250. 

Pimaric and sylvic acids, 1241. 
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Pimelic acid, a new isomeride of, 44. 
from hydrochelidonic acid, 


48. 
—— occurrence of, amongst the 
oxidation-products of castor-oil, 44. 
Pinite from Madison Co., N. Carolina, 
analysis of, 130. 

Pinnoite, a new borate from Stassfurt, 
1117. 

Pipecoline and its derivatives, 812. 

Piperhydronic acid, dibromo-, and de- 
rivatives of, 664. 

Piperidine bases, synthetical, 992. 

description and measurement of 
the spectrum of, TRANs., 731. 

—— oxidation of, 176. 

Piperidylphenylcarbamide, 384. 

Piperidylthiocarbamides, 384. 

Piperohydrolactone, 664. 

Piperoketonic acid, 664. 

Piperonylideneamidodimethylaniline, 
784. 

Piperopropionic acid, bromo-, 665. 

Pipitzahoic acid, 396, 805. 

—- -—— and its derivatives, 776, 
777. 

Pitchblende, products of the alteration 
of, 222. 

Plant constituents, allantoin, asparagine, 
hypoxanthine, and guanine as, 1007. 
growth, influence of moisture in 

soils on, 421. 

sap, estimation of the combined 
acids in, 1014. 

Plants, acquisition of atmospheric nitro- 
gen by, 1005. 

chemical phenomena of the respira- 

tion of, 420. 

cultivated, nitrogen necessary for, 


75. 
—— effects of running water on, 419. 
evaporative surfaces of, and in- 
fluence of moisture in soils on plant 
growth, 421. 
existence of manganese in, 421, 
832. 
formation of free hydrochloric 
acid in, 683. 
formation of nitrates in, 581. 
—— green, formation of albumin in, 
289. 
—— growing, influence of, on the under- 
growth, 77. 
living, carbonates in, 1086. 
oxalic acid in, 1164. 


—— respiration of, 832. 

—— theory of the circulation of sap in, 
927. 

Plaster, method of hardening, 707. 

Platinum and arsenic, compounds of, 
728. 

—— atomic weight of, 355. 
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Platinum, bromine-derivatives of, 355. 

—— carbides formed at comparatively 
low temperatures, 487. 

—— electrolytic estimation of, 191. 

—— hydroxyarsenide, 728. 

production of, in Russia, 942. 

Pleochroic crystals, explanation of the 
colour phenomena of, 621. 

Poisoning, detection of strychnine and 
other alkaloids in cases of, 605. 

Poisons, various, influence of tempera- 
ture on the action of, 578. 

Polarisation, influence of lead precipi- 
tate on, 694. 

Polarising operations, disturbing pheno- 
menon observed in, 321. 

Polyacetylene compounds, 759, 1198. 

Pomegranate, medicinal properties of 
the root bark of, 850. 

Porcelain, moulding of, 307. 

Porous bodies, density of, 334. 

Porpoise, composition of the milk of, 
1253. 


Portland cement, and its adulteration, 
616. 

Potash-soda-felspars of Silesia, 31. 

Potash, soluble, estimation of, in soils, 
1262. 

Potassio-antimonic oxalate, a substitute 
for tartar emetic, 464. 

Potassium, benzene-derivatives obtained 
by the action of carbonic oxide on, 
1127. 

bicarbonate, sensitive test for, in 

presence of carbonates, 1111. 

bromide, presence of chlorine in, 

723. 


and iodide, compounds of 

arsenious anhydride with, 723. 

carbonate, pure, action of silver 

nitrate on, 1111. 

chlorate crystals, crystalline re- 
flection in, 1175. 

—— —— decomposition by heat, Proc., 
105. 


— 


physiological action of, 1002. 

—— —— preparation of, 17. 

— chloride, action of carbonic anhy- 
dride on, in presence of various 
amines, 1038. 

crude, estimation of small 
quantities of sodium chloride in, 
1263. 

— — use of, in agriculture, 588. 

chromo- and chromi-cyanide, 737, 

738. 

cyanate, action of ethyl chloro- 

carbonate on, 968. 

cyanide, action of acids on, 1120. 

—— —— decomposition of, 495. 

—— dichromate as an antiseptic, 704. 

—— —— manufacture of, 846. 
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Potassium ferricyanide, action of light 
on, 1173. 

— fluochromate, effect of heat on, 
1114. 

—— hydrogen carbonate, conversion of 
potassium chloride into, 1038. 

iodide, titration of, 1011. 

—— magnesium sulphate, preparation 
of, 98. 


and mangani-cyanide, 


—— nitrite, action of, on blood, 682. 

—— permanganate, action of, on a 
manganous salt, 1265. 

action of, on sodium thio- 

sulphate, 957. 

estimation of, by means of 

hydrogen peroxide, 1162. 

solutions, titrations with, 598. 

standardising solutions of, 


1013. 

salts, action of ammonia on solu- 

tions of, 1038. 

stannite, action of nitric oxide on, 
TRANS., 362. 

—— sulphate, heat of dissolution of, 
TRANs., 98. 

preparation of, 1268. 

volumetric estimation of, 1262. 

Potato crop, influence of the position of 
the set on, 586. 

spirit, frothy fermentation in the 
manufacture of, 1168. 

Potatoes, changes in the albuminoids in, 
when heated under pressure, 618. 

cultivation of, 587. 

—— digestibility of, with hay and oats 
by the horse, 72. 


—— effects of fresh stable manure on, 


189. 

—— frozen, ensilage of, 184. 

manuring, with potash salts, 833, 

—— potash manures for, 83. 

—— protection of, against disease, 
1154. 

—— seed, desiccation of, 1155. 

Praseodymium, 1113. 

Pressure, boiling point and, 1176. 

Priceite, colemanite, and pandermite, 
identity of, 1117. 

Printing, use of antimony oxalate in, 
1276. 

Prisms, use of carbon bisulphide in, 853. 

Prochlorite from Columbia, analysis of, 
492. 

Propane, illuminating power of, TRans., 
235. 

preparation of, Trans., 238. 

Propargylenetetracarboxylic acid and 
its ethyl salt, synthesis of, 1125. 

Propargylic acid, iodo-, and some of its 
salts, 1198. 
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Propinediphthaly1, 268. 

Propionamide, 8-iodo-, 372. 

Propionanilide, orthonitro-, 524. 

Propionic acid, action of heat and water 
on the halogen-derivatives of, 506. 

—— and some of its derivatives, 
963. 

— — f-bromotetrachloro-, 508. 

—— f-dibromo-dichloro-, and its 

salts, 507. 

haloid 
tives of, 372. 

Propionitrile hydrochloride, 
tion of, 963. 

Propionylphenol-derivatives, 891. 

Propenylamidoxime, 240. 

Propenylglycollic acid, 242. 

Propenylphenylamidine, 963. 

Propenylphenylenediamine, 
bromine on, 524. 

Propyl iodoacetate, 372. 

Propylbenzene, normal, formation of, 
972. 

Propy! diallyl carbinol, 237. 

Propylene chlorhydrin, action of zinc 
ethide on the benzoate of, Trans., 
134. 

—— —— constitution and oxidation of, 
TRANS., 132, 133. 

ethylphenylketate, action of hy- 
driodic and sulphuric acids on, 
TRANS., 137. 

—— —— preparation and oxidation of, 
TRANS., 135, 136. 

— glycol, preparation of, TRans., 
132. 


substitution-deriva- 


constitu- 


action of 


oxide, oxidation of, by silver 
oxide, 1044. 


Propylenedisulphonic acid and its salts, 
970. 


Propyleneoxycarboxylic acid, 650. 
Propy! pheny] ketone, w-bromo-, TRANs., 
842. 


Protagon, $20. 

Proteids, decomposition of, by fermen- 
tation, and formation of non-by- 
droxylated aromatic acids, 998. 

estimation of sulphur in, 914, 
931. 

— of cow’s milk, 1000. 

of serum, 571. 

Proteolytic action, influence of bile, 
bile salts, and bile acids on, 999. 

Protocatechuic acid, heat of solution of, 
1177. 

Protoplasm, different degrees of resist- 
ance in, 827. 

Prout’s hypothesis of 
weights, T'RANS., 434. 

Pseudaconitic acid, synthesis of, 1125. 

Pseudobenzopyrroline, 379. 

Pseudo-breccia, 360. 


the atomic 


INDEX OF SUBJECTS. 


Pseudobutylene chloride, 645. 

Pseudocinnamylpyrroline and its deri- 
vatives, 378. 

Pseudocumene, derivatives of, 893. 

nitro-, 1:3:4:5, and its deriva- 

tives, 771. 

presence of, in different mineral 
oils, 1209. 

Pseudocumenol, 1: 3:4: 5, 771. 

derivatives of, 380. 

Pseudocumidine, 522. 

— 1:3:4:5, and its derivatives, 771. 

— constitution of, 154. 

derivatives of, 893. 

Pseudocumy] nitrate, metanitro-, 380. 

Pseudocumylenediamine, 772. 

Pseudocumylhydrazine, 523; 

Pseudodiazoacetamide, 883. 

Pseudohydroxybutyric acid (a new 
levorotatory substance), 284 

Pseudolutidostyril and its derivatives, 
397. 

Pseudomorphs, 221. 

after rutile, 28. 

Pseudopyroterebic acid, 964. 

Pseudo-solution and true solution, von- 
nection between, 115. 

Pseudostyril of pheuylpicoline, methyl- 
ated, 398. 

Psittacinite from the Argentine Re- 
public, 641. 

Ptomaines (leucomaines), 676, 913. 

formation of, in cholera, 404. 

—— from fish, 566, 1146. 

from human corpses, 278. 

genesis of, 278. 

—— in boiled meat, 676. 

—— physiological action of, 682. 

Pupil photometer, 320. 

Purple of Cassius, 875. 

preparation of, 352. 

Purree or Indian yellow, 620. 

Pyridine bases, synthetical, 992. 

synthetically prepared, car- 
boxylic acids from, 60. 

“or behaviour of, with metallic salts, 

1. 

—— chloro- and iodo-, 966. 

—— derivatives, decomposition products 
of, 397. 

—— —— derived from coumalinic acid, 
constitution of, 558. 

—— —— formation of, 174, 175. 

formation of; from malic acid, 
Trans., 145. 

—— —— from brucine, constitution of, 
273. 

—— —— syntheses of, from ethyl 
acetoacetate, aldehydes and ammonia, 
1244. 

——— —— synthetical, constitution of, 
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Pyridine, description and measurement 
of the spectrum of, Trans., 711. 

— methiodides and ethiodides, de- 
composition of, by the action of 
alkalis, 272. 

methochlorides of; 813. 

—— monobromo-, 811. 

Pyridtinecarboxylic acid, and dichloro-, 
139. 

a-y-Pyridinecarboxylic acid and its salts, 
816. 

Pyridinedicarboxylic acid, 558, 813. 

Pyridinetetracarboxylic acid, 63, 400. 

Pyridinetricarboxylic acid, 1144. 

8-Pyridinetricarboxylic acid and _ its 
salts, 812. 

Pyridon and its derivatives, 966. 

Pyrimidines, 751. 

Pyrites burners, composition of the gas 
from, 199, 706. 

— burnt zinciferous, utilisation of, 
98. 

—— explosive, so-called, cause of the 
decrepitations in samples of, TRans., 
593. 

Pyrocatechin phenyl carbamate, TRANs., 
772. 

Pyrocinchonie acid from a-dichloropro- 
pionic acid, 753. 

Pyrocomane, 49, 965. 

Pyrogallol, action of, on copper and iron 
salts, 1059: 

— phenylcarbamate, Trans., 774. 

Pyrolusite, estimation of, by means of 
hydrogen peroxide, 1162. 

Pyromecenic acid, chloro-, 1203. 

Pyromucie acid, monobromo- and di- 
bromo-, 244, 1125. 

nitro-, 971. 

Pyropapaveric acid, 1081. 

Pyrophyllite of Ouro Preto, Brazil, 
31 


Pyrosulphates, 216. 

Pyrosulphuric acid, action of, on certain 
metals, TraNs., 636. 

Pyrotartaramide, 886. 

Pyrotartaric acid, formation of, 753. 

Pyrotartaronitrile, 646. 

Pyrotritartaric acid, and a ketone ob- 
tained from it, 249. 

Pyroxene, paramorphosis of, to horn- 
blende in rocks, 492. 

relation between the optical pro- 
perties and chemical composition of, 
229. 

Pyroxene-andesites from the Dutch In- 
dian Archipelago, 1120. 

Pyroxylin, rotatory power of, 237. 

Pyrrolylene, 1243. 

Pyrrolidine, 1243. 

Pyrroline, action of carbonyl chloride 
on the potassium-derivative of, 809. 
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Pyrroline, action of halygens on, in pre- 
sence of caustic alkalis, 1077. 
action of hydroxylamine on, 246. 
action of organic anhydrides on, 
378. 
—— bases derived from, 1242. 
derivatives, formation of, from 
acetophenoneacetone, 753. 
synthesis of, 516, 1205. 
—— dinitro-, 993. 
—— dipseudaceto-, 378. 
from coal-gas, 369. 
furfurvl and thiophen groupings, 
reciprocal transformation of, 1144. 
pseudaceto-, derivatives of, 378. 
Pyrroline a-carboxylic acid and its de- 
rivatives, 246. 
Pyrrolinephthalide, 379. 
Pyrrone, 809. 
Pyrroyl-pyrroline, 1143. 
Pyrrylene dimethyl diketone, 808. 
and the action of nitric 
acid on, 993. 
ketone, 378. 
—— pheny] ketone, 379. 
Pyrryl methyl ketone, action of nitric 
acid on, 810, 992. 
Pyrrylmethylketonesulphonic acid, 810. 
Pyruvie acid, condensation-products of, 
758. 
- derivatives of, 513. 
Pyruvine, Schlagdenhauffen’s, 1201. 


Q. 


Quantitative analysis by electrolysis, 
199. 
Quartz, blue, from Nelson Co., Virginia, 
129. 
Quartzite, sand and kaolin from, 360. 
Quasside, 107. 
Quassin and its derivatives, 907. 
Quebracho wood, red, and analysis of, 
948. 
Quercitrin in Virginia creeper (Cissus 
qinquefolia), 1255. 
Quinaldine, preparation of, 106. 
Quinaldinemonosulplhonic acids, pre- 
paration of, 945. 
Quinic acid, heat of dissolution of, 1178. 
Quinidine chloride, 910. 
Quinine, action of lime on, 1267. 
—— alkaloids, estimation of, 845. 
bromine as a test for, 96. 
estimation of, in mixtures of 
quinine-alkaloids, 935. 
test for non-oxylic salts, TRans., 
210. : 
sulphate, commercial, assay of, 302. 


SUBJECTS. 


Quinol from the hydrocarbon C\gHj, 
from styrolene alcohol, 269. 
paradichloroparadibromo-, and its 
diacetyl-derivative. 1210. 
substances formed by the fusion of, 
with soda, 520. 
Quinolepidine, synthesis of, 1246. 
Quinoline, action of ethyl chlorocar- 
bonate on, 140. 
—— action of halogens on the halogen 
alkyl-derivatives of, 908. 
action of phosgene gas on, 672. 
—— ammonium bases derived from, 
814. 
base, C,,H,,N and its derivatives, 
1246. 
-—— bases, methochlorides of, 813. 
—— coal-tar, method of recognising, 
173. 
constitution of, 273. 
description and measurement of 
the spectrum of, TKANs., 722. 
—— dichloro-, 672. 
—— dyes, 400. 
homologue of, 672. 
iodides, 814. 
—- iodo- and chloro-, and their deriva- 
tires, 989. 
methylehloride, metachloro-, me- 
thylformylorthamidochlorobenzoic 
acid, and methylpseudochlorisatin 
from, 792. 
methyl-picrate, 672. 
—— nitro- and amido-derivatives of, 
908. 
series, methochlorides of, 672. 
Quinoline-ammonium buses, 558. 
Quinolinebenzylbetaine, 561. 
8-Quinolinecarboxylic acid, 1079. 
Quinolinecarboxylic acid and its deriva- 
tives, 560. 
Quinolinedisulphonic acid, preparation 
of, 945. 
Quinolineparasulphonic acid derivatives, 
561. 
Quinolines, action of iodine chloride on, 
672. 
Quinols, chl rinated, aniline-derivatives 
of, 1065. 
Quinone, paradichloroparadibromo-, 
1210. 
Quinones, action of, on amidophenols, 
257. 
action of the amines on, 787. 
chlorinated, aniline- and nitrani- 
line-derivatives of, 1065. 
chloronitro- and bromonitro-, 891. 
—— formation of, from paramethyl- 
amines, 892. 
—— preparation of, 390. 
Quinoxalines, 909. 


INDEX OF SUBJECTS. 


R. 


Racemic acid from fumarie acid, 243. 

Radiant heat, absorption of, by carbo- 
nie anhydride, 626. 

Radiation, method of measuring the 
chemical effect of, 319. 

Radicles, nitrogenous, method for intro- 
ducing, into ethyl malonate and aceto- 
acetate, 513. 

Raflinose, 1046. 

—— (melitose ?) from molasses, 368. 

-~_— separation of, from the molasses of 
beetroot sugar, 962. 

Rain, effect of, on the quality of hay, 
1154. 

Rainfall, variations in, 425. 

Rape cake, adulteration of, 425. 

oil, examination of, 416. 
Rare earths, action of hydrogen per- 
oxide on, 635. 
fluorescence of. 1174. 
— methods and operations for 
extracting, 350. 

Reactions dependent on position, 1209. 

Realgar from Bosnia, 730. 

“* Red spots” in light rose dye, 108. 

“Redonda” phosphate, treatment of, 
1018. 

Reduction, oxidation and, 631. 

under the influence of microscopic 
organisms in the soil, 1151. 

Refraction of liquefied gases, indices of, 
467. 

Refractive indices of crystallised alums, 
109. 

—— power of chemical compounds, 
949. 

and chemical constitution, re- 
lation between, 1097. 

Regianin and juglone, identity of, 1142. 

R-mijia purdieana, alkaloids from the 
bark of, 64. 

Report to the Chemical Department of 
the Highland and Agricultural So- 
ciety, 1257. 

Resin, red, from Dracena cinnabari, 808. 

Resorcinol, action of diazoparanitroben- 
zene on, TRANS., 660. 

—— -blue, a new, 386. 

—— fluorescent, 526. 

—— mixed ethers of, 381. 

—— phenylcarbamate, TRans., 771. 

Weselsky’s, reduction of, 526. 

Resorcinolazobenzene-azoresorcinol, 
Trans., 661. 

Respiration, effects of alkalis and acids 
on, 279. 

in compressed air, 677. 

Respiratory changes, influence of varia- 
tions in the percentage composition 
of air on the intensity of, 407. 
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Retene, 905. 
— constitution of, 1070. 
derivatives of, 549. 

Retenefluorene, 905. 

Reteneketone, distillation of, with zinc- 
dust, 905. 

Retenequinone and its bromine-deriva- 
tives, 905. 

oxidation of, 1070. 

Retistenediphenic acid, 550. 

Retistenequinhydrone, 549. 

Retistenequinol, 549. 

Retistenequinoxaline, 549. 

Retistenequinoxime, 549. 

Rhodanic acid and its derivatives, 40. 

Rhodium compounds, new, 1116. 

— salt, new, 355. 

Rhodizonic acid, hexadroxybenzene-de- 
rivatives and their relation to, 779. 

Rhubarb, English, 582. 

Rock crystal, thermo- and actino-elec- 
tricity of, 1187. 

Roman coins, accidental formation of 
cerusite crystals on, 224. 

Roots, deviation of, from the normal 
varieties of growth (aérotropism), 
1153. 

various, feeding value of, 1259. 

Rosaniline dye, yellow, preparation of, 
319. 

— formation of, by the nitrobenzene 
process, 1130. 

Roseocobalt salts, 726. 

Rosins and fats, quantitative estimation 
of, 603. 

Rotations, 185. 

Ruminants, physiological effect of lead 
on, 74. 

Rutile from Imfeld, measurements of 
crystals of, 1186. 

from N. Carolina, 878. 
—— in the Greilenstein granite, 1185. 
pseudomorphs alter, 28. 


S. 


Saccharimeter, Trannin’s new, 694. 
Saccharin, reactions of, 962. 
Saccharomyces, secondary forms of, 
Trans., foot-note, 566. 
Saccharose, detection of, in wine, 693. 
estimation of, in condensed milk, 
443. 
influence of temperature and con- 
centration of hydrochloric acid on the 
rate of inversion of, 41. 
Saccharovanillic acid, 980. 
Saffron, substances contained in, 59. 
Saffron-bitter, 60. 
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Salicyl phenylcarbamate, methyl-deriva- 
tive of, TRANs., 775. 
Salicylaldehyde, condensation of, with 
hippuric acid, 898. 
condensation-products of the de- 
rivatives of, 388. 
heat of dissolution of, 1177. 
Salicylglycidie acid, 899. 
Salicylic acid, action of diazoparanitro- 
benzene on, TRANS., 666. 
—— action of phosphoric chloride 
on, 1061. 

— -— derivatives of, 265. 

—— —— in the cultivated pansy, 75. 
Kolbe’s synthesis of, 982. 
preparation of, 162, 709. 

—— salts of, 1139. 

Salicyllactic acid, 899. 

Salicyloxyacetic acid and its-salts, 388.. 

Saligenin, new synthesis of, 53. 

Saligenol, heat of solution of, 1177. 

Saline solutions, boiling points of, 331.. 

constants of capillarity of, 


——- 


1105. 
-a heat of dilution and specific 
heat of, 1101. 
molecular volume of, 334. 
—— physical constants of, 12. 
Salt, a, displacement of, from its solu- 
tion by another salt (lecture experi- 
ments), 869. 
— solutions 
337. 
—— solution, saturation of, 340. 
tension of aqueous vapour of, 


and attached water, 


862. 
Saltpetre, Chili, and peat compost, 
parallel experiments on, as manure 
tor beet, 429. 
—— ——or ammonium sulphate as a 
manure, 1156. 
deposit, 359. 
earth from Turkestan, investiga- 
tion of, 128. 
Salts, certain, thermal relationships 
between water and, 339. 
chemical neutrality of, and the use 
of different indicators in acidimetry, 
472. 
—— decomposition of, by water, 630. 
hydrated, tension of aqueous 
vapour of, 213. 
intluence of, on certain digestive 
processes, 827. 
—— solubility of, in water at various 
temperatures, 1181. 
—— solubility of mixtures of, 865. 
Samarium compounds, 636. 
—— correction of a former paper on the 
spectrum of, 621. 
and yttrium, mutual extinction of 
the spectra of, 1025. 


INDEX OF SUBJECTS. 


Sanguinarine, detection of, 608. 

Santa Catharina meteorite, 362. 

Santonin, manufacture of, in Turkestan, 
108. 

Sap in plants, theory of the circulation 
of, 927. 

Saponification, velocity of, 1034. 

Saponite, variety of, 229. 

Sarcine, constitution of, 276. 

Saussurite from California, analysis of, 
491. 

Sawdust as litter; 429. 

Sebacic acid, amidobenzoic: acid deriva- 
tives of, 533. 

Sebacyldibenzamic acid, 534. 

Scapolites, proportion of chlorine in, 

187. 


Schoenite, working up the mother- 
liquors from, im the production of 
kainite; 306. 

Schuchardatite, 32. 

Secondary: amines, 383. 

—— batteries, charge and discharge of, 
1099. 

—— charging, 1175. 

Seed potatoes, desiccation of, 1155. 

Seeds, influence of intermittent heat on 
the germination of, 419. 

— influence of light on the germina- 
tion of, 419. 

of ferest trees, mineral matter in, 
1255. 

— of the cotton tree, composition of, 

425. 
oleaginous, of the Symphonia fasci- 
culata (Clusiacez), 290. 

Seleniocarbamide, 50. 

—— and its derivatives, 376. 

—— simultaneous action of oxygen and 
hydracids on, 967. 

Selenious acid, reactions of, with hydro- 
gen sulphide, Trans., 441. 

Selenium, action of the vapour of, on 
red-hot charcoal, 120. 

—— new and simple method for the 
quantitative separation of tellurium 
from, TRANs., 439. 

monosulphide, TRANS., 446. 
sulphide, nature of, 954. 

Selenoxylen, 1207. 

Senna leaves, active principle of, 991. 

Sericite from the quartz-phyllite of 
Wiltau, analysis of, 736. 

Serum, proteids of, 571. 

albumin, behaviour of, towards 
acids and neutral salts, 913. 

—— —— preparation of, 914. 

—— and globulin, separation and esti- 
mation of, by means of magnesium 
sulphate, 611. 

Sewage, filtration of, 
1268. 


through peat, 


INDEX OF SUBJECTS. 


Sheep, feeding, with sugar, 1252. 

— Scotch hill, composition of the 
food of, 291. 

Side-chains of aromatic compounds, 
nitration of, 662. 

Siderolithic horizon, origin and forma- 
tion of masses of caleium phosphate 
in sedimentary rocks, and their rela- 
tion to the iron ores and clays of, 
127. 

Siegburgite, 220. 

Siemens’ mercury unit, reproduction of, 
1027, 1099. 

Siemens-Martin process, 98. 

Silica, fibrous, from serpentines, 490. 

Silicates, estimation of alkalis in, 296. 

—— formation and alteration of, 1187. 

of the phenols, 1056. 

Siliceous earth from Morris Co., New 
Jersey, 361. 

Silicie acid, colloid, heat of coagulation 
of, 1031. 

Silicon, apparent volatilisation of, at 
440°, 872 

—— compounds, aromatic, 973. 

—— electro-deposition of, 110. 

—— influence of, on the properties of 
cast iron, Part II, TRans., 902. 

phosphate, polymorphism of, 120. 

—— tetrabenzyl, 973. 

—— tetraphenyl, 973. 

—— tetratolyl, 973. 

Silk, behaviour of different ferric oxide 
mordants with, 315. 

estimation of, in tissues, 96. 

Silver, action of nitric peroxide on, 
TRANS., 632. 

—— amalgam from Oberlahnstein, 219. 

—— and copper in the same solution, 
estimation of, 441. 

atomic weight of, and Prout’s hy- 
pothesis, TRANS., 434. 

—— behaviour of the haloidssalts of, in 
the solar spectrum, 703, 936. 

—— bromide, different modifications of, 
846. 

—— modification of colour sensi- 
tiveness of, 612. 
molecular modifications of, 
349, 611. 

—— chloride, action of light on, 956. 

pattery, experimental re- 
searches on the electric discharge 
with, 322. 

—— —— bromide, and iodide, com- 
bination of, with colouring matter, 
350. 

class of metals and their nitrites, 
behaviour of, towards nitric acid, 
Trans., 230. 

—- cyanide, action of nitric acid and 

of sodium carbonate on, 133. 
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Silver eyanide, action of, on sulphur 
chloride, 1193. 
deposition of, on glass, &c., 616. 
electrochemical equivalent of, 469. 
estimation of minute quantities of, 
84. 
fluoride, chlorate, and perchlorate, 
electrolysis of, 110. 
fulminate, action of primary alco- 
holic iodides on, 133. 
decomposition of, by hydro- 
chloric acid, Trans., 69. 
—— hydroxide, 124. 
—— iodide as a blowpipe reagent, 1157. 
—— metallic, action of hydrogen sul- 
phide on, 124. 
nitrite, action of nitric peroxide, 
and of heat on, TRANs., 634. 
—— nitrocyanide, 133. 
precipitation of halogen salts of, 
1010. 
—— purification of, by electrolysis, 
941. 
salta, action of dyes and other sub- 
stances in increasing the sensibility of, 
703. 


combinations of, with colour- 
ing matters, 611. 
—— solutions, red, formation of, by 
reduction, 955. 
subchloride, attempt to prepare, 
956. 
Silvering of glass and mirrors, 1020. 
Sinapis alba, composition of, durin 
-warious stages of growth, 1087. 
Sismondine, crystalline form and optical 
characters of, 1118. 
Skatole, formation of, 567. 
Skatolecarboxytic acid, a product of the 
putrefaction of albumin, 569. 
ome behaviour of, in the organism, 
575. 
Skimmetin, 553. 
Skimmia japonica, active constituents 
of, 553. 
Skimmin, 553. 
Skopoleine, 404. 
Skopoletin, 404. 
Skopolia japonica, 
stituents of, 404. 
Skopolin, 404. 
Slag, basic, working-up, 940. 
Slags, decomposition ard analysis of, 
192. 
Smelting furnace, a new, 1272. 
Smithsonite from Pelsocz Ardo, 730. 
Smoke, acid, influence of, on vegetation, 
76. 
Soap analysis, 844. 
estimation of resin in, 933. 
separation of, from the leys by 
centrifugal means, 310. 


poisonous con- 
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Soaps as constituents of blood plasma and 
cehyle, 573. 
—— cheap cocoa-nut toilet and curd, 
preparation of, 944. 
preparation of, from oil seeds, 
1023. 
Soda industry, improvements in, 1269. 
progress made in, 455. 
—— solutions, concentrated, specific 
heat of, 1101. 
waste, decomposition of, by means 
of carbonic anhydride, 1017. 
— recovery of sulphur from, 
614. 
Sodium, aluminate, 638. 
bicarbonate obtained by the am- 
monia-soda process, removal of the 
ammonium salts in, 1269. 
chlorate, preparation of, 17. 
chloride, estimation of small quan- 
tities of, in crude potassium chloride, 
1263. 
—— chromate, dispersion of, 211. 
—— fluorphosphate from so;Ja liquors, 
TRAns., 360. = 
— fulminate, 39. 
and a double salt of, 1191. 


—— hydrosulphide, manufacture of, 
C 


—— hyposulphite, preparation of, 723. 

—— mercaptide, action of, on phenyl 
salts, 1057. 

— methoxide, heat of formation and 
of dissolution of, 1031. 

—— nitrate, fused, solubility of certain 
salts in, TRANS., 94. 

—— nitroprusside, action of heat on, 
234. 

—_— as a reagent for sugars, 600. 

orthovanadates and their analogues, 
TRANS., 353. 

paracresolate, action of chlorine, 
bromine, and iodine on, 145. 

paratungstate, decomposition of, 
in aqueous solution, 1184. 

— pentasulphide, action of lead hydr- 
oxide and silver oxide on an aqueous 
solution of, 217. 

phthalate, action of phosphorus 
trisulphide on, 763. 

production of, by electrolysis, 942. 

— salts, a new reaction of, 441. 

sulphide, preparation of, 349. 

sulphite, comparative oxidation of 
solutions of, 217. 

thiosulphate, action of lead hydr- 
oxide and silver oxide on an aqueous 
solution of, 217. 

— — action of potassium perman- 
ganate on, 957, 1111. 

vanadofluoride, TRANS., 358. 
Soil and its cultivation, influence of, on 
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the temperature of, and moisture in 
the air, 81. 
Soil, black, from Manitoba, 834. 
estimation of phosphoric aril 
soluble in, 439. 

—— influence of the cultivation on the 
moisture in, 588. 

—— influence of physical and chemical 
properties of, on evaporation, 80. 

—— micro-organisms in, 426, 683. 

—— of cemeteries, arsenic in, 1009. 

— of Tunis, 686. 

—— phosphoric acid in, 588. 

—- sandy, result of removing débis 
from the surface of, 81. 

Soils, estimation of soluble potash in, 
1262. 

peaty and sandy, action of sea-mud 
on, 929. 

remarks on the analysis of, 193. 

some points in the composition of, 
with results illustrating the sourers 
of the fertility of Manitoba Prairie 
soils, TRANs., 380. 

various, nitrogen and carbon in, 
TRANS., 419. 

Solar heat, measurement of, 326. 

spectrum, behaviour of the haloid 

salts of silver in, 703, 936. 
relation between the ultra- 

violet spectrum of water-vapour and 
the telluric bands, A, B, «, in, 713. 

Soldering mixture, harmless, 852. 

Solid, dissolved, and a substance im- 
mersed in the solution, attraction be- 
tween, 476. 

— substances, homogeneous, spon- 
taneous change of form of, induced 
by internal energy, 1033. 

Solidification, 1180. 

Solids, cohesion of, 866. 

—— immersed in the solutions, attrac- 
tion between dissolved substances 
and, 866. 

Solution, laws of, 340. 

— nature of, 865. 

—— pseudo- and true, connection be- 
tween, 115. 

Sorghum, cultivation and composition 
of, 1155. 

cultivation of, in France, 79. 
cultivation of two varieties of, 
and preparation of sugar therefrom, 
sugar industry in the United 
States, 1273. 
Sorghum saccharatum, cultivation of, 


composition of, 1273. 

Sour-rot, so-called, of grapes, 1153. 

Specific gravity, capillarity, and cohesion, 
relation between, 1180. 
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Specific gravity of liquids, estimation of, 
at higher temperatures, 950. 

of saturated solutions of 

solid substances at various tempera- 

tures, 334. 

—— of solid substances soluble in 

water, method for estimating, 332. 

of solids, easy and rapid 
method of determining, 332. 
of substances in the solid 

state and in aqueous solution, 333. 

relation between constants of 
capillarity of members of homologous 
series and their, 1180. 

Specific heat of aqueous and alcoholic 
solution of metallic chlorides, influence 
of concentration on, 8. 

of fusion, 625. 

of gaseous elements at high 

temperatures, 7. 

of saline, and concentrated 

solutions, 1101. 

of steam and carbonic anhy- 
dride at high pressures, 7. 
heats, new method of determining, 


—_— 


refraction in reference to the 
double bond, 210. 
refractive energy, 1. . 

— remission, Kahlbaum’s so-called, as 
an expression of the dependence of the 
boiling point on atmospheric pressure, 
717. 

rotary power, change of, under the 
influence of various solvents, 622. 
volumes of chlorine, bromine, and 
iodine in carbon compounds, 717. 
Spectra, metallic, a new order of, 949. 
of the metals produced by explo- 
sion, 465. 

— of yttrium and samarium, mutual 

extinction of, 1025.! 
spontaneously reversible lines in, 
853. 

Spectral lines of metals developed by 
exploding gases, 317. 

Spectro-photometric observations, 1097. 

Spectroscopic observations and measure- 
ments, influence of temperature on, 
209. 

Spectrum analysis, lecture experiments 
on, 1035. 

—— —— methods of, 465. 

quantitative, 835. 

of ammonia with a reversed induced 
current, 1025. 

—— of incandescence lamps, relation 
between electric energy and radiation 
in, 325. 

—— photography, delicacy of, 465. 

Specular iron ores of Cuba, genesis of. 
356. 
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Sphacelic acid, 821. 

Spiegeleisen, estimation of manganese in, 
690. 

Spirit, fusel oil in, 708. 

of nitrous ether and kindred pre- 
parations, estimation of ethyi nitrite 
in, 1013. 

——— estimation of, 1013. 

estimation of ethyl ni- 
trite in, 842. 

technical purification of, 708. 
Splenic fever bacilla, albumin of, 177. 
—— preventive inoculation of, 
1084. 

Spring at Carmaux, deposit from, 644. 

Stalactite, a, formation of, by vapour, 
1034. 

Standard volt, a, 1099. 

Stannites, alkali, inaction of, with nitrites 
and nitrates, TRANS., 363. 

Stannous bromide, preparation and pro- 
perties of, 728. 

— chloride, behaviour of, towards 
nitric oxide, and towards nitric acid, 
TRANS., 623. 

Star anise tree, cultivation of, and the 
preparation of the oil in Annam, 
1275. 

Starch, apparatus for the estimation of, 
843. 

crude, action of the diastase of malt 
on, 499. 

—— estimation of, in gluten bread, 299, 
445. 

—— formation of grape-sugar from, 
104. 

formation of, in vine-leaves, 683, 
1004. 
granules, action of heat on, 368. 

——- is any other substance besides 
maltose and dextrin formed during 
the transformation of, by diastase ? 
Trans., 555. 

manufacture of cane-sugar from, 
1274. 

non-crystallisable products of the 
action of diastase on, TRANs., 527. 

—— preparation and investigation of, 
618. 

—— refuse as fodder, 1155. 

syrup, composition of, 693. 

Staurolite, crystallographical examina- 
tion of, 733. 

Steam, specific heat of, at high pressure, 
7. 


—— use of, in chemical laboratories, 
482. 
Stearopten from Barosma 
1142. 
from essence of patchouli, 394. 
Stearyl chloride, 509. 
Steel, best, production of, 1167. 


crenata, 


Steel, cast, calorimetric study of the 
effect of tempering and hammering on, 
856. 

—— crucible, 616. 

estimation of carbon and sulphur 

in, 1161. 

estimation of manganese and phos- 

phorus in, 597. 

examination of, 1160. 

fused, cellular structure of, 485. 

manganese, 307. 

production of malleable ingot-,1271. 

tempering of, 26. 

Sterculia acuminata (Kola nut), 712. 

Sterilisation of liquids, and the use of 
plaster filters for, 287, 288. 

Stibnite from Japan, 221. 

Stilbite from Berks Co., Pa., 960. 

Stomach, human, behaviour of carbonic 
anhydride, oxygen and ozone in, 
280. 

Stramonium seed, preparation of datu- 
rine from, 820. 

Straw as litter, 429. 

Strawberries, ash of, 183. 

Strengite, artificial production of, 1043. 

Strontium carbonate, preparation of, 
1269. 

chleride, preparation of, 19. 

—— hydroxide, manufacture of, 937. 

suger factories, manurial value of 
concentrated liquors from, 687. 

Structural formule, several, possibility 
of, for the same chemical compound, 
722. 

Strychnine and its bromine-derivatives, 
675. 

and other alkaloids, detection of, in 

cases of poisoning, 605. 

bromo-, action of nitric acid on, 

Trans., 141. 

bromo-, crystallography of, TRays., 

144. 


—— experiments on, Trans., 139. 
ferro- and ferri-cyanide, 675. 

—— michrochemical test for, 449. 

and mono- and di-bromo-deriva- 
tives of, 911. 

mono- and dibromo-, and chloro-, 
Trans., 140, 141. 

relation of brucine to, 1146. 
Strychnos nux vomica, glucoside from, 


395. 


indigenous to Ceylon, 

chemistry and botany of, 583. 

toxifera, curarine from, 997. 

Stvrolene alcohol, hydrocarbon, C,_Hjo, 
from, 269. 

dinitro-, 1138. 

—— nitroparamido-w-nitro-, 1139. 
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Subercolic acid and its salts, 756. 
Suberic acid, an isomeric, 757. 
normal, derivatives of, 755, 


756. 
Succinamide, 886. 
Succinamidotrimethylphenylammonium, 
meta-, 1220. 
Succinic acid, amidobenzoic acid-deriva- 
tives of, 533. 
diphenylamine-derivatives of, 


782. 

— ferment, and its action on 
cane-sugar, 1152. 

Succinonitrile, 646. 

Succinyl compounds, action of phos- 
phorus pentachloride on, 651. 

Succinylamidobenzoic acid, 534. 

Succinyldibenzamic acid, 533. 

Sucroses, compounds of, with phenyl- 
hydrazine, 53. 

Sugar analysis, ¢ method of, 693. 

— and reducing substances, amount 
of, in the blood under various cir- 
cumstances, 829. 

cane, atripaic acid from, 653. 

decomposition of, when heated 
with dilute acids, 745. 

—— detection of, in urine, 702. 

—- estimation of, 693. 

estimation of, by Fehling’s solu- 

tion as conducted at the Municipal 

Laboratory in Paris, 1163. 

extraction, new method of, 848. 

—— extraction of, from molasses, 943. 

factories, butyric fermentation in 
the diffusion vessels of, 464. 

—— feeding sheep with, 1252. 

--— formation of, in beets, 75. 

—— from Agar-Agar, 500. 

—— in beet, direct estimation of, 842. 

—— in blood: its source and significa- 
tion, 411. 

industry, sorghum, in the United 

States, 1273. 

invert, optical rotatory power of, 

1194. 

—— —— selective fermentation of, 1152. 

manufacture of, and purification of 

beet-juice by means of magnesia and 

alumina, 1021. 

manufacture of, without bye-pro- 
ducts, 464. 

—— polarimetric estimation of, in milk, 
693. 

—— preparation of, from molasses, 102, 
103. 

preparation of from Sorghum sac- 

charatum, 79, 1021. 

refining, animal charcoal in, 205. 

— —— sulphurous anhydride in, 
709. 

—— simple estimation of, in beet, 1163. 
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Sugar, value of, as food for stock, 1149. 

Sugars, certain, reducing power of, to- 
wards Febling’s solution, and a method 
for the quantitative estimation of the 
same, 1013. 

—— maple-, composition of, 499. 

— nomenclature of, 744. 

— sodium nitroprusside as a reagent 
for, 600. 

Sulphate furnace, new, 1268. 

Sulphates, certain, reaction between 
ferric oxide and, at high temperatures, 
125. 

—— formation of, in germination, 1153. 

Sulphatopurpureocobalt salts, 874. 

Sulphides, use of sulphuric acid to 
oxidise, for the estimation of their 
metals, 836. 

Sulphinic acids, action of phenylhydra- 
zine on, 798. 

constitution of, 1231. 

Sulphite, a delicate test for, 954. 

Sulphites, action of heat on, TRANS., 
208 


ee 


—— action of phosphorus pentachloride 
and oxychloride on, TRans., 206, 207. 

— action of sulphur dioxide on, 
Trans., 209, 219. 

— constitution of, TRans., 205. 

— conversion of certain other salts 
into, by sodium, and of sulphites into 
other salts by chlorine or iodine, 
Trans., 210. 

instability of, TRANs., 212. 

—— interrelations of, with sulphonates 
and sulphinites, TRANs., 211. 

—— their places in a series of sulphuryl 
compounds, TRaANS., 217. 

Sulphobutyric acid, preparation of the 
salts of, 740. 

Sulphonediacetic acid and its deriva- 
tives, 241. 

Sulphonedibutyric acid, 241. 

Sulphonedipropionic acid, 241. 

Sulphones, aromatic, new synthesis of, 
535. 

— formation of, from alkylsulpho- 
nated acids of the series C,Ho,0z, 
536. 

Sulphonic acids, 1232. 

—— —— new, 970. 

—— —— decomposition of, 268. 

— -—— of the aromatic series, new 
class of, 987. 

Sulphonphthaleins, 539. 

Sulpho Suaphaineadian, 5A. 

a-Sulphophthalic acid and its salts, 540. 

8-Sulphophthalic acid, 902. 

—— —— from phthalic acid, 1062. 

Sulphopyromucic acid, and derivatives 
of, 1204. 

Sulphotoluic acid, nitro-, 1234. 
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Sulphur, allotropic transformation of, 
at very low temperatures, 346. 

— chloride, action of silver cyanide 
on, 1193. 

—— dioxide, constitution of, TRANs., 
216. 

—— —— decomposition of, by alkali 
sulphites, TRans., 209, 219. 

— estimation of, in iron and steel, 
1161. 

—— estimation of, in proteids, 914, 931. 

—— fate of, in germination, 1004. 

—— from Zielenzig, 27. 

—— liberated by the decomposition of 
hydrogen persulphide, 1037. 

—— nacreous variety of, 952, 1037. 

native, conditions for the formation 

of, 729. 

pseudo-quadratic octahedrons of, 
1182. 

—— rate of transformation of prismatic 
into octahedral, 952. 

covery of, from alkali waste, 614, 


1017 

—— recovery of, from hydrogen sul- 
phide, 304, 454. 

—— recovery of from hydrogen sul- 
phide, by means of nitrohydrochloric 
acid in presence of air, 454. 

—— spontaneous oxidation of, 347. 

—— transformations of, 1037, 1109. 

—— volatility of, 958. 

volumetric estimation of, 1159. 

Sulphuric acid as manure, 83. 

—— —— chambers, use of Korting’s 
apparatus for forcing the gases 
through, 1166. 

density of, 216. 

—— — dilute, products of the elec- 
trolysis of, 624. 

—~— —— formation of, in the animal 
body, 922. 

—— —— influence of the Glover tower 
in the manufacture of, 706. 

—— —— purification of, 304, 1269. 

—— — specific gravity of, 121. 

—— anhydride, preparation of, 1018. 

—— preparation of, from nitrosyl 

sulphate, 199. 

oxide, condensed, TRANS., 218. 

Sulphurous acid, comparative oxidation 
of solutions of, 217. 

——— —— poisonous nature of, 577. 

—— anhydride, density of, at a whito 
heat, 950. 

—— — estimation of, 296. 

—— —— in sugar refining, 709. 

—— — in the air of towns, 953. 

Sunshine recorder, 320. 

Superphosphates, fine- and coarse- 
grained, 82. 

Sweet almonds, germination of, 181. 
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Sylvic and pimaric acids, 1241. 

Symphonia _fasiculota 
oleaginous seeds of, 290. 

Synadelphite, 960. 

Syntagmatite, 33. 

Syrup, estimation of gum-arabic in, 
299 


(Clusiacez) , 


Syrups, maple, composition of, 499. 

—— treatment of, by electricity, 205. 

Szaboite from Transylvania, analysis of, 
735. 


T. 


Tallow, bleaching, 710. 

— oxidation of the fatty acids of, by 
potassium permanganate in alkaline 
solution, 883. 

vegetable, treating, 1275. 

Tannic acid, iodised, as a reagent, 691. 

Tannin, behaviour of, with Fehling’s 
solution, 1163. 

—- estimation of, 302, 934. 

— extracts, various, 948. 

—— from various plants, 808. 

—— liquor, estimation of the free acids 
contained in, 935. 

—— method of fixing colouring mat- 
ters on cotton, 1024. 

—— synthesis of, 1228. 

Tannin-yielding substances and their 
application, 946. 

Tannins, estimation of, by Lowenthal’s 
method, 934. 

Tantalite locality, a new, 359. 

Tarondjabin, 943. 

Tartar emetic, potassio-antimonic oxa- 
late a substitute for, 464. 

Tartaric acid, action of phosphorus 
pentachloride on, 651. 

—— —— décomposition of, in presence 
of glycerol, 1125. 

—— —— estimation of, in wine lees, 
843. 

— —— test for the presence of, in 
citric acid, 445. 

— acids, four isomeric, calcium salts 
of, 243. 

Tartronic acid, preparation of, 759. 

= derivatives of, Part J, Trans., 
367. 

Taurines, mono-, di-, and tri-substituted, 
general method for the preparation 
of, TRaNs., 367. 

Tea, estimation of the quantity of ash 
in, 845. 


oil from Camellia oleifera, 1022. 
Tellurium, action of nitric acid on, 16. 
—— native, from Faézebaja, 1116. 
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Tellurium, new and simple method for 
the quantitative separation of, from 
selenium, TRANS., 439. 

—— nitrate, basic, action of water and 
nitric acid on, 17. 

Tellurous anhydride, 16. 

—— —— and its compounds, 870. 

—— hydrate, 16. 

Temperature, influence of, on spectro- 
scopic observations and measure- 
ments, 209. 

—— influence of, on the development 
of wheat, 422. 

—of the body, influence of meat 
extract on, 409. 

Temperatures, constant, method for ob- 
taining, TRANs., 640. 

—— uniform, laboratory apparatus for 
the production of, 1157. 

Tengkawang fat or vegetable tallow, 
710. 

Teraconic acid, constitution of, 393. 

Terebenthene from camphor oil and its 
derivatives, TRANS., 782. 

Terebic acid, constitution and deriva- 
tives of, 393. 

Terebilic acid, and the action of heat on 
it, 394. 

Terephthalaldehydic acid and its deri- 
vatives, 799. 

Terephthalamic acid, 981. 

Terephthalic acid, dibromo-, and its salts, 
1054. 

Terephthalophenone, 389. 

Terminalia chebula, chebulinic acid from, 
396. 

Terpene, a new, 668. 

nitroso-, 1210, 

Terpenes, 550. 

Terpinol, 990. 

Tertiary alcohols, synthesis of, from ke- 
tones, 881. 

Tetrabenzoy]methane, preparation of 
TRANs., 253. 

Tetracetyl-a-diamidophenanthraquinol 
1240. 

Tetracetylenedicarboxylic acid, 1199. 

Tetrahedrite, 220. 

Tetrahydrocinchonic acid, hydrochlo- 
ride of, 561. 

Tetrahydrodiquinoline, 990. 

Tetrahydroparaquinanisoil, preparation 
of, 1023. 

—— sulphate and tartrate, 398. 

Tetrahydrophenylmethylfurfurane, 250. 

Tetrahydropyrroline, 1243. 

Tetrahydroquinoline and its hydrochlo- 
ride, description and measurement of 
the spectrum of, Trans., 731, 735. 

—— methochloride, 672. 

Tetrahydroxybenzene, action of potash 
and of nitric oxide on, 779. 
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Tetrahydroxybenzene, diamido-, and its 
derivatives, 780. 

Tetrahydroxyquinone, salts of, 780. 

Tetramethylamidobenzene, 384. 

Tetramethylammonium nitrate, forma- 
tion of, 370. 

Tetramethylanthracene hydride and its 
derivatives, 768. 

Tetramethylaziline, 385, 386. 

—— hydrochloride, 895. 

Tetramethylbenzene, amido-, 893. 

Tetramethyldiamidoazobenzene, 386. 

Tetramethylenediamine, preparation of, 
978. 

Tetramethylethylene, action of chlorine 
on, 645. 

Tetramethyloxiquinizine and. its iso- 
nitroso-derivative, 818. 

Tetramethylphenylenediamine _hydro- 
chloride, nitroso-, and derivatives of, 
782. 

Tetramethylsulphonamide, 
nitric acid on, 970. 

Tetrathionates, alkaline, preparation of, 
1110. 

Tetratolylethane, Schwartz’s, 518. 

Tetrolcarbamide, 809. 

Thallin, preparation of, 398, 1023. 

Theory of luminous flames, 467. 

Thermal and volume changes attending 
mixture, 339. 

— relationship between water and 
certain salts, 339. 

substitution constants, heat of 
formation of some soluble compounds, 
and the law of, 8. 

Thermoelectric pile, new arrangement 
of, 854. 

Thermometer, registering, and thermo- 
— combined, simple form of, 
471. 

—— relation between the ordinary, and 
the weight thermometer, 111. 

Thermo-regulator, 950. 

and registering thermometer 
combined, simple form of, 471. 

Thienol, nitro-, 1205. 

Thiénylacetic acid, isonitroso-, 765. 

B-Thiénylglyoxylic acid and its nitro- 
derivative, 764. 

Thiénylmethylacetoxime, 141. 

Thio-acetals or mercaptals, 748. 

Thiocarbamides, action of ammonia and 
amines on, 387. 

Thiocarbanilidthioxanilide and its deri- 
vatives, 1195. 

Thiocarbimides, additive products of 
aromatic diamines and, 977. 

Thiocarbonylphenylenediamine thiocar- 
bonate, 156. 

Thiocyanuric acid and its salts, 1193. 

Thiodiglycollic acid, 241. 


action of 


1391 


Thiodiphenylamine, amido-, 259. 

—— derivatives of, 1130. 

Thiodiphenylcarbamic acid, derivatives 
of, 1130. 

Thiodiphenylimide, imido-, and its salts, 
259. 


Thioformanilide and its homologues, 
action of heat in closed tubes on, 
TRans., 768. 

Thioformocumidide, TRANS., 768. 

Thioformortho- and _para-toluidide, 
Trans., 763, 765. 

Thioformyl compounds derived from 
a and homologous bases, TRANS., 

62. 

a-Thio-a-hydroxypropionic acid, phenyl- 
derivatives of, 514. 

Thiolactic acid, preparation of, 752. 

Thiony] chloride, note on the history of, 
Proc., 52. 

Thiophen, 887. 

—and its homologues, method of 
obtaining, 763. 

compounds of, 1204. 

—— compounds, constitution of, 763. 

— constitution of, 1126. 

—— dibromo-, direct preparation of, 
from coal-tar benzene, 971. 

—— di-iodo-, action of ethyl chloro- 
carbonate and sodium amalgam on, 
1207. 

—— dinitro-, and its double compounds, 
1051. 

—— formation of, from acetophenone- 
acetone, 753. 

—— from erythrite, and from mucic 

acid, 763, 764. 
—— green, 765. 
—— group, 50, 250, 1051. 
hydrochloride, amido-, and deriva- 
tives of, 1204. 
mono- and di-nitro-, 141. 

—— nitro-, poisonous properties of, 
1051. 

— nitro-, reduction of, to amidothio- 
phen, 972. 

—— physical properties of, 971. 

—— pure, preparation and nitration of, 
141. 

—— pyrroline and furfuryl groupings, 
reciprocal transformation of, 1144. 

—— synthesis of, 515, 516, 763. 

—— tribromo-, and its sulphonic acid 
and avhydride, 1051. 

B-Thiophenaldehyde, 765. 

Thiophendicarboxylic acid and its methyl 
salt, 767. 

— methyl and ethyl salt of, 


1052. 
— synthesis of, 1207. 
B-Thiophenic acid and its salts, 51. 


Thiophenic acid from mucic acid, 764, 
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Thiophenic acids, 1051. 
— a- and £-, bromination of, and 
melting points of, 1206, 1207. 
—— —— isomeric, and their deriva- 
tives, 765. 
Thiophenic anilide, 1224. 
Thiophenine hydrochloride and its deri- 
vatives, 1204. 
Thiophens, nitro-, 764. 
Thiophensulphonic acid, mononitro-, 
and its salts, 764. 
—— acids, isomeric, 765, 887. 
isomeric, and their derivas 
tives, 765. 
Thiophenylhydroxypropionic acid, ac- 
tion of certain reagents on, 514. 
Thiophosphates, reactions of, 633. 
Thiophosphoric acids and their salts, 
2. 


632. 
Thiosulphates, alkaline, acetic acid and, 
1038. 
Thiosulphuric acid, time of existence of, 
in aqueous solution, 722. 
Thiotolen, 887. 
—— simple method of obtaining, 251. 
—— synthesis of, 763. 
Thiotolens, isomeric, 766. 
Thiovaleraldehyde, 136. 
Thioxylen, di- and tri-bromo-, 1206. 
rom coal-tar, derivatives of, 767, 
1052, 1205. 
—— simple method of obtaining, 251. 
—— synthesis of, 1205. 
Thorium chloride, vapour-density of, 
1113. 
metaphosphate, 1113. 
oxides, action of hydrogen per- 
oxide on, 635. 
Thymol, action of, on higher organisms, 
1085. 
azo-derivatives of, 893. 
Thymy] cinnamate, decomposition of, by 
heat, 1065, Trans., 899. 
Tiglic acid, chloro-, 755. 
—— and angelic acids, oxidation of, 42. 
Tin, atomic weight of, 348. 
delicate test for, 1013. 
— electrolytic estimation of, 191. 
organic compounds, two, 377. 
—— production of, from old tin plate 
by electrolysis, 941. 
— salts, new, 728. 
—— volumetric estimation of, 839. 
antimony, and arsenic, qualitative 
separation of, 839. 
— — — electrolytic separation 
of, 932. 
Tintura por los vinos, 309. 
Tissues, estimation of the wool, silk, 
and cotton in, 96. 
Titanic iron-sand from Brazil, analysis 
of, 878. 
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Titanite from Lehigh Co., Pa., 960. 

Titanium, atomic weight of, TRANs., 
108. 

estimation of, in iron and its ores, 

1160. 

——mono- and sesqui-sulphides of, 
TRANs., 491. 

—— oxide, hydrated, from Diamantina, 
640. 


—— separation of, from aluminium and 

iron, 1265. 
separation of, from niobium and 
zirconium, 639. 

—— tetrabromide, pure, preparation of, 
126. 

—— tetrachloride, pure, preparation of, 
Trans., 119. 

Titrations with potassium permanganate 
solutions, 598. 

Tobacco, analysis of, 927. 

culture, 79. 
—— Japanese, 582. 
stems, manurial value of, 589. 

Toilet soap analysis, 696. 

—— soaps, cheap cocoa-nut, preparation 
of, 944. 

Tolane alcohol, Trans., 90. 

—— tetrachloride, 167. 

Toloctylamine and its derivatives, 524. 

Toluene, action of amyl chlorides and 
amylene on, 517. 

—— action of chloropicrin and chloro- 
form on, in presence of aluminium 
chloride, 517. 

—action of ethyl diazoacetate on, 
1208. 

—— dinitro-, 142. 

— — 1.2.4., liquid, bye-product in 
the preparation of, 1095. 

—— formation of, from benzyl bromide, 
TRANS., 453. 

Toluenes, trichloro-, and nitro- and 
amido-trichloro-, 769. 

Toluenedisulphonic acids, bromo- and 
iodo-, 1233. 

Toluenesulphinic acids, 391. 

Toluenesulphonic acid, orthiodo-, and its 
salts, 538. 

— — nitro- 
1234. 

Toluenethiosulphonic acids, 391. 

Toluidine, nitro-, new, 974. 

ortho- and para-, nitro-derivatives 
of, 1127. 
a- and §-trichloro-, 770. 

Toluidines, nitro-, action of reducing 
agents on, 1127. 

and derivatives of, 974. 

Toluidinesulphonic acids and their deri- 
vatives, 1233. 

nitro- and iodo-, and their 
derivatives, 1233, 1234. 


and ethoxynitro-, 


INDEX OF SUBJECTS. 


Toluidopyrotartarimide, 901. 
Toluquinoline and its derivatives, 1246. 
Toluquinonechlorimide and its deriva- 
tives, 892. 
Toluquinoxalinedicarboxylic acid, 910. 
Toluylacetic acids and amides, 889. 
Toluylenediamine, 3 : 4, action of cyano- 
gen on, 784. 
new, and its derivatives, 976. 
a- and B- trichloro-, 770. 
Toluylenediaminesulphonic acid and its 
derivatives, 1234. 
Tolylbenzene, brominated derivatives of, 
TRANS., 586. 
Tolylhydrazinesulphonic acid, nitro-, 
1216. 
Tolylisobutyric acid, nitro-, 152. 
Tolylparazoacetic acid, metanitro- and 
metamido-, 157, 158. 
Tolylparazoacetone, metanitro-, 158. 
Tolylpropionic acid, and nitro-, 152. 
Topaz, pyroelectricity of, 469. 
Tourmaline, effect of heat on the opti- 
cal properties of, 26. 
from Japan, 222. 
thermal conductivity of, 5. 
Toxicological contributions, 578. 
Transylvanian minerals, analyses of, 
735. 
Tremolite, crystallographical examina- 
tion of, 733. 
Tribenzoylmethane, preparation and 
properties of, TRANS., 252. 
Tribenzylamine, 1215. 
Tribenzylarsine and its derivatives, 527. 
Tricobalt tetroxide, 351. 
Tricupric sulphate, a crystalline, and 
crystallography of, TRans., 375, 
377 


Tricyanuramide, 1193. 
Trihydroxyadipic acid and its salts, 
967. 


from metasaccharin, 74€, 
Trimethylamine from coal-gas, 369. 
Trimethylcopellidinium iodide, 817. 
Trimethylene iodide, 495, 736. 
preparation of, 978. 
some derivatives of, TRANs., 801. 
Trimethylenediamine thiocyanate, 978. 
Trimethylenedicarboxylic acid, 1049. 
action of hydrobromic acid 
on, TRANS., 814. 
—— — and some of its salts, TRANs., 
810. 
Trimethylenedisulphonice acid and its 
salts, 970. 
Trimethylene methyl ketone, Trays., 


Trimethylenemonocarboxylic acid and 
some of its salts, TRANs., 815. 

Trimethylenetetracarboxylic acid and 
some of its salts, Trans., 823, 824. 
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Trimethylenetkiocarbamide, 978. 

Trimethylenetricarboxylic acid and 
some of its salts, TkANS., 823, 826. 

Trimethylethylene, action of chlorine 
on, 736. 

Trimethylhydroxyethylammonium _hy- 
avout, physiological action of, 925. 

Trimethylorthohydroxybenzaldehyde, 
380. 

Trimethylpyrrolidylammonium _ iodide, 
1243. 

Trimethylpyrrolinedicarboxylic acid, 
555. 

Trimethylquinizine-derivatives, 818. 

Trimethylquinoline and its derivatives, 
1246. 

—— and its salts, 558. 

Trimethylsulphine, action of the halo- 
gens on the salts of, TRans., 56. 

— haloid derivatives of, TRANs., 56. 

Trimethyltaurine, preparation of, 
TRANs., 372. 

Trimethylvinylammonium _ hydroxide, 
physiological action of, 925. 

Trimpristin, 1197. 

a-Trioxymethylene, 240. 

Triphenyl citrate, and the action of 
sodium mercaptide on it, 1057. 

Triphenylamine, and trinitro- and tri- 
amido-, 1213. 

Triphenyl carbinol bromide, derivatives 
of, 655, 990. 

—— ethyl ether, 655. 

Triphenylmethane, action of bromine 
on, 990. 

—— derivatives of, 1236. 

—- diamido-, action of potassium ni- 
trite and phenols on, 800. 

— diamido-, preparation of, 1236. 

preparation of, and the action 
of potassium nitrite on, 904. 

Triphenylphosphine and its derivatives, 
1134. 


Triquinoyl, 781. 
Trypsin and pepsin, differences between, 
4.8. 


Tungstates, double, of rare metals, 25. 
of barium, strontium, and calcium, 


486. 
Tungsten iron, analysis of, 840. 
—— steel, 1167. 
—— analysis of, 840. 
Tungstic acid, preparation of, 1272. 
Turkey-red, bleaching, by electrochemi- 
cal means, 108. 
—— — oil, composition and mode of 
action of, 313, 315. 
—— determination of the 
nature of the crude oil in, 95. 
Miiller-Jacob’s investi- 
gations on, 313. 
Turmeric acid and its salts, 271. 
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Turmeric, substances obtained from, 
271 


Tarmerol, oxidation of, 271. 

Turnips, manuring, 589. 

Tyrosine, action of benzoic chloride on, 
982. 


U. 


Ulex Europeus, composition of, 684. 

Ulexite, Dana’s, 28. 

Ultramarine, Japanese materials for the 
manufacture of, 460. 

—— blue, preparation of, from silica, 
847. 

Undecylenic acid, polymeride of, 373. 

Uramidonitrobenzoic acid, 54. 

Uranium acetates, double, 648. 

—— compounds, analysis of, 690. 

determination of the specific heat 

of, 625. 

electrolytic estimation of, 192. 

separation of other metals from, 


— silicate from Garta, 1119. 

specific heat of, 8. 

Uranophane, analyses of, 223. 

Urany] chloride, ammoniacel compounds 
of, 638. 

Urea bacillus, action of, on urea, TRANS., 
179. 

—— estimation of, by bromine, 450. 

—— formation of, in the animal body, 
921. 

thermal equivalent of a solution of, 
328. 

—— titration of, 450. 

Uric acid, artificial, 1050. 

from the green glands of 

Astacus fluviatilis, 680. 

—+ physiology of, 414. 

Urine, albuminous, turbidity of, on heat- 
ing, 680. 

—— chemistry of, 703. 

—— composition of the precipitate ob- 
tained on heating, 681. 

detection of morphia in, 447. 

detection of creatinine in, 702. 

detection of sugar in, 702, 843. 

—— diabetic, 8-hydroxybutyric acid in, 
413, 830. 

—— —— pathological acid occurring in, 
924. 

elimination of phosphoric acid in, 

in insanity and epilepsy, 73. 

estimation of albuminoids in, 451. 

estimation of alkalis in, 609. 


—— estimation of chlorides in, 608, . 


835. 
—— estimation of dextrose in, by means 


SUBJECTS. 


of the Soleil-Ventzke polarimeter, 
702. 

Urine, estimation of iodine in, 296, 413. 

estimation of nitrogen in, 303, 
609. 

— examination of, for albumose and 
peptone, 451. 

— horse’s, composition of, 924. 

—— —— phenaceturic acid in, 413. 

— human, estimation of chlorine in, 
608. 

—— —— iodine in, after the external 
application of iodoform, 413. 

levorotary substances in, 702. 

—— new and old tests for albumin in, 
845. 

—— nitrates in, 413. 

normal human, cystine not present 

in, 830. 


the copper-oxide-reducing 
constituent of, 924. 

—— relation of phosphoric acid to nitro- 
gen in, during feeding with brain, 
283. 

— relative toxic effect of the organic 
and saline constituents of, 1085. 

simple method of estimating nitro- 

gen in, 608. 

sulphur in, 922. 

Urines, pathological, 1084. 

Urobilin, 677. 


Vv. 


Vaccinium vitis-idea, bitter principle 
of, 1254. 

Valency, atomic, Proc., 122. 

Valerodiacetonamine, 502. 

Valerolactone, action of water, of hy- 
driodie acid, and of sodium ethylate 
on, 375. 

monochloro- and dibromo-, 1124. 

Vanadates from the Argentine Repub- 
lic, 641. 

ortho-, of sodium and their ana- 
logues, TRANS., 353. 

Vanadinite in Arizona, 489. 

Vanillin, phenylhydrazine-derivative of, 
1072. 

Vanillinaldoxime, 1073. 

Vaporisation of liquids, heats of, 113. 

Vapour -densities, apparatus for the 
determination of, at low tempera- 
tures, 9. 


of high boiling substances, 
estimation of, at a diminished pressure, 
1180. 

—— of liquids of high boiling 
point, estimation of, 9. 

“ Vapour-density areometer,” 10. 


INDEX OF SUBJECTS. 


Vapour-density determination, modifi- 
cation of Petterson and Ekstrand’s 
method of, 1179. 

—— —— “dilatometer,” 9. 

Vapour-pressures, influence of change 
from liquid to solid state on, 629. 

— — of certain liquids, TRaNs., 
641. 

— —— of solids and liquids, new 
method of determining, TRANs., 42. 
Vapours evolved on heating iron, &c., 
at atmospheric pressure, spectroscopic 

examination of, 318. 

—— some, tensions and critical points 
of, 861, 1104. 

Vegetable tallow or Tengkawang fat, 
710. 


treating, 1275. 

Vegetables, red colouring matter of, 
1142. 

Vegetation, action of long days on, 419. 

—— influence of acid smoke on, 76. 

— poisonous effects of ammonium 
thiocyanate on, 76. 

Vesuvian, effect of heat on the optical 
properties of, 26. 

Vibrioles and microzyme, origin of, in 
air, water, soil, &c., 417. 

Vinaconic acid and its constitution, 
653. 

Vincetoxin, 552. 

Vine leaves, formation of starch in, 683. 

Vinegar, estimation of free sulphuric 
acid in, 933. 

estimation of the strength of, 1267. 

Vines, removal of mildew in, 590. 

Vinicolore, 711. 

Virginia creeper (Cissus qginquefolia), 
caffetannic acid, citric acid, and quer- 
citrin in, 1255. 

Viscosity of liquids, relation between the 
density and, 9. 

Vivianite crystals, new locality for, 731. 

Volt, a standard, 1099. 

Voltaic battery, new form of, 468. 

—— cell, seat of the electromotive force 
in, 1027. 

current, relation of chemical cor- 

rosion to, 324. 


W. 


Water and certain salts, thermal rela- 
tionship between, 339. 
biological examination of, 1266. 


—— decomposition of, by electricity, 
1029. 

— electric conductivity of, 323. 

—: a of, into the atmosphere, 
12 
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Water, examination of, 86. 

—— examination of, for organisms, 
442. 

— fluid, molecular weight of, 870. 

—— from the Red Spring of Zacaune 
(Tarn, France), 232. 

—— mineral, of Aquarossa, 494. 

—— —— of Salies-du-Salat, 231. 

—— new methods for examining the 
organic substances found in, 86. 

potable, estimation of ammonia in, 
194. 

—— —— estimation of nitric acid in, 
691. 

—— —— examination of, 841. 

—— —— purification of, by alum, 936. 

— — zinc in, 453. 

—— running, effects of, on plants, 419. 

—— titration of organic matter in, 
841. 

turbid river, clarification of, 198. 

Water-gas, 1036. 

Water-vapour, absorption of heat by, 5. 

relation between the ultra- 
violet spectrum of, and the telluric 
— A, B, a, in the solar spectrum, 

13. 

Waters, deep-well, decrease of dissulved 
oxygen in, and a simple method for 
taking samples in deep borings, 1266. 

—— mineral, arsenic in, 232. 

—— natural purification of, 846. 

—— potable, ammonia, nitrous acid, and 
nitric acid in, 297. 

Wavellite of Ouro Preto, Brazil, 31. 

Weiller’s silicon-bronze, 308. 

Wheat, chemical composition of, as in- 
fluenced by environment, 585. 

—— chemical composition of the pro- 
ducts of roller-milling of, 1021. 

—— continuous ’growth of, at Rotham- 
sted during the 20 years 1864—1883, 
583. 


—— growth of, in various latitudes, 


—— experimental culture of, at Grignon 
in 1884, 928. 

grain, alimentary value of the dif- 
ferent parts of, 678. 

—— influence of temperature on the 
development of, 422. 

White carrot fodder, analysis of, 292. 

Wine, abnormal fermentation under un- 
favourable circumstances and its in- 
fluence on the composition of, 942. 

—— analysis, 692. 

— detection of saccharose in, 693. 

—— detection of sulphuric acid in, 
692. 

— extract, estimation of, 602. 

—— lees, estimation of tartaric acid in, 
843. 
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Wine, red, analysis of, by means of elec- 
trolysis, 298. 
—— red colouring matter of, 1142. 
specific influence of acetic acid on 
the esoeutation of must, 942. 
testing, for added water, 842. 
yeast, cultivated, 205. 
Wines, a uniform method for the analysis 
of, 443. 
—— Californian, analysis of two, 842. 
—— detection of coal-tar colours in, b 
means of ammonia and amy] alcohol, 
298. 
—— estimation of sugar in, by means of 
Fehling’s solution, 1163. 
&c., detection of artificial colouring 
matters in, 1098. 

—— estimation of non-volatile residue 
in, by evaporation in a vacuum, 692. 
—— substance employed to colour, 

309. 
Wolfram, analysis of, 1187. 
Wollastonite from Rézbanya, 734. 
Wood ashes, composition of, 834. 
—— dry distillation of, 619. 
oil from Cochin China, 394. 
oil from Elecoccus cordata, 1022. 
—— stains, preparation of, in the solid 
form, 711. 
Wool, estimation of, in tissue, 96. 
— dust, solution of, 428. 
—— grease, constituents of, 509. 
Wormseeed oil, action of the halogen acids 
on, 172. 
Wort centrifugal machine, Zimmer’s, 
use of, in brewing, 1169. 
Wulfenite, 641. 
—— from Beaujolais, 226. 


x. 


Xanthine, occurrence of, 286. 

—— synthesis of, 275. 

Xanthochelidonic acid and its salts, 45, 
47. 

Xenotine from Colorado, 878. 

Xylene glycols, saponification of the 
haloid derivatives of, by neutral sub- 
stances, 146. 

— mono-, and dichloro-, and dinitro- 
chloro-, 1208. 

Xylenes, derivatives of the three iso- 
meric, 889. 

—— monochloro-, and their oxidation- 
products, 1053. 

—— preparation of, 654. 

Xylenesulphonic acid, bromonitro-, eth- 
oxynitro-, and diamido-, and some of 
their salts, 1234. 


INDEX OF SUBJECTS, 


Xylenesulphonic acid, oxidation of, 
1235. 

Xylenol, symmetrical, 522. 

Xylenolsulphonic acid and its salts, 
1234. 

Xylenolsulphonic acid, nitro-, and its 
salts, 1234. 

Xylidine, metanitro-, consecutive, and 
its acetyl-derivative, 144. 

Xylidines, 381. 

Xylidinesulphonic acid, nitro-, 1234. 

Xyloquinones, 382. 


Be 


Yeast, and its chemical reactions, TRANS., 
166. 
—— beer, glycogen in, 1151. 
—— brewers’, degeneration of, 417. 
——- degeneration of, 102. 
—— self-fermentation of, 1151. 
simple method of examining, 452. 
wine-, cultivated, 205. 
Yellow azo-colouring matters, preparing, 
850. 
Yttrium and samarium, mutual extinc- 
tion of the spectra of, 1025. 


Z. 


Zeolites, diagnosis of, 1187. 

Zine acetate, anhydrous, crystallised, 
371. 

and acids, apparent influence of 

temperature, time, dilution, and other 
conditions on the reaction between, 
TRans., 619. 

—— and nickel, separation of, 595. 

—— atomic weight of, 348. 

—- carbonate, concentration of, in 
dolomites, 640. 

—— containing arsenic, purification of, 


—— co-operation of water in the slow 
oxidation of, 1105. 
dust, estimation of the value of, 
1012. 
—_ — proportion of cadmium in, 


—— electrolytic estimation of, 192. 

—— free from arsenic, preparation of, 
461. 

—— gasometers, use of lime-water in, 
835. 

—— hydroxide, crystallised, 1112. 

— in drinking water, 453. 


INDEX OF SUBJECTS, 


Zinc-magnesium group, peroxides of, 20. 

— note on granulating, TRANs., foot- 
note, 617. 

—— organo-metallic compounds, action 
of, on aldehydes, 370. 

—- oxide, manufacture of, 1270. 

— rate of action of nitric acid on, 
Trans., 603. 

—— rate of action of sulphuric acid on, 
Trans., 598. 

—— separation of, from nickel, 193. 

—— —— from the metals of the same 

up, 932. 
Fg in ores, 595. 
—— specific action of a mixture of sul- 
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phuric and nitric acids on, in the pro- 
— of hydroxylamine, TRans., 
597. 

Zinc, volatilisation of, from German 
silver alloys, 707. 

Zinkenite, 221. 

Zircon from Burgess, Canada, 878. 

—— qualitative composition of, 1042. 

—— twin crystals of, 222. 

Zirconia, extraction of, 1042. 

Zircons, absorption phenomena of, 1173. 

Zunyite from Colorado, 878. 

Zymase of jequirity, 1085. 

Zymases, observations concerning org in- 
isms which produce, 580. 


ERRATA IN VOL. XLIV. 


Line . 
14 fromtop, for C;,H;BrNO read C,;H,Br,NO. 
» 9» » » (C,H,Br,0),H,PtOl, read (C,H;Br,NO)>,H2PtCl,. 


ERRATA, VOL. XLVIII. 


Line : 
17 from bottom, for “41, 548,” read “ 41, 549.” 
7 4, top, » “155°” read “ 185°.” 
9 re » “185°” , 191°.” 
19 - » “ Kiesel” read “ Kissel.” 
5 »» et seq., for “ pyrolline” read “ pyrroline.” 
4 bottom for “ metaxylene” read “ paraxylene.” 
5 top » “mono- and dinitro-anisoil” read “ mono- and di- 
nitro-bromanisoil.” 
» “resin” read “ styracin.” 
» “‘styracin” read “resin.” 
» “mangrove” read “ mango.” 
33°” read “330°.” 
“per cent.” read “ per 1000.” 
“chloride” read “ oxalate.” 
1884” read “ 1885.” 


“iron is dissolved in cupric chioride, steel in hydro- 
chloric acid,” read “the iron or steel is dissolved 
in ammonium- or sodium-cupric chloride.” 

after the word “residue” insert “should be well 
washed with warm dilute hydrochloric acid.” 


” Sor “andesite ’’ read “ andesine.” 


bottom, for “, and also a red fluorescence of the solution,” read 
“. Both chlorophylls exhibit a red fluorescence.” 
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